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A model for differential land use during the Archaic (8500-1700 B.C.) and Early 

Agricultural (1700 B.C.-A.D. 150/50) periods in southeastern Arizona, specifically the 

Cienega Valley, the greater Tucson Basin, and the middle San Pedro Valley, is postulated 

based on the environmental structures of each geographic area. In the Cienega Valley, the 

model is evaluated by reconstructing land use, settlement patterns, and mobility strategies 

of foragers and early farmers during the Archaic and Early Agricultural periods from new 

archaeological survey data and intensive surface collection of 14 Archaic and Early 

Agricultural period sites. Artifact assemblages, site structure, and artifact distributions 

from surface collected sites are analyzed. In the greater Tucson Basin and middle San 

Pedro Valley, land use, settlement patterns, and mobility strategies are reconstructed from 

Arizona State Museum site files and published archaeological survey and excavation 

reports. Finally, settlement patterns, land use, and mobility strategies during the Archaic 

and Early Agricultural periods are compared among the three geographic areas. 

In Cienega Valley, results indicate temporal variability in Middle Archaic and 

Early Agricultural lithic technology, settlement patterns, and mobility strategies largely 

reflect regional trends. Similarities in settlement types and distributions in the Middle 

Archaic and Early Agricultural periods suggest a major reorganization of settlement did 

not occur between the two periods, indicating regional cultural continuity during the 

interval when cultigens were adopted. 

There are many similarities across the study area in material culture during the 

Middle Archaic and Early Agricultural periods. These similarities suggest groups in all 
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areas either shared the same culture or had abundant social interaction. However, the 

physical and vegetative structure of each geographic area produced different availability, 

abundance, diversity, and types of food resources. As a result. Middle Archaic and Early 

Agricultural foragers and early farmer/foragers employed somewhat different land use 

strategies in each geographic area. Finally, this study indicates many subsistence and 

mobility strategies are possible within an area of shared material culture traits during the 

transition to agriculture and that this variability needs to be incorporated in models of 

land use during transitions to agriculture. 
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CHAPTER 1 

INTRODUCTION 

Mobility patterns and land use strategies of hunter-gatherers and early 

agriculturalists ultimately affect social and economic relationships between groups and 

individuals. However, despite decades of research, the relationship between decreased 

mobility and the introduction and spread of agriculture is only beginning to be understood. 

Settlement patterns in southeastern Arizona indicate a significant decrease in mobility 

occurred between the Middle Archaic (3000-1700 B.C.) and Early Agricultural periods 

(1700 B.C. and A.D. SO). This interval corresponds with the introduction and spread of 

agriculture across the Southwest. Therefore, a study of the settlement patterns of foragers 

and early farmer-foragers in southeastern Arizona may help researchers better understand 

the relationship between the adoption of agriculture and the mobility strategies employed 

by people during these periods. Since Archaic and Early Agricultural settlement patterns 

across southeastern Arizona likely varied depending upon the structure of local 

environments, regional differences in nxtbility strategies utilized by foragers and early 

farmers have also probably affected how readily cultigens were adopted. 

In southeastern Arizona, land use, mobility strategies, and settlement systems of 

foragers and forager-farmers are best documented in the middle Santa Cruz River Valley 

where, over the past 15 years, the growth of research on the Archaic and Early 

Agricultural periods has been particularly rapid. Variations in land use should be 

distinguishable across southeastern Arizona, specifically in the greater Tucson Basin and 



the middle San Pedro and Cienega river valleys (Figure l.l). Different biotic communities 

dominate each area. The middle Santa Cruz Valley contains Sonoran E)esertscrub 

vegetation, the middle San Pedro Valley supports Chihuahuan Desertscrub vegetation, and 

the Cienega Valley contains semi-arid Plains and Desert Grassland vegetation (Brown 

1982). Differences in the spatial and temporal distributions of food resources in these 

environments should have affected the availability and scheduling of resource procurement 

and processing activities among prehistoric groups. 

Groups in all three valleys had access to a high degree of species diversity, but 

very different ranges of species. This was partially due to the topographic variability of the 

nearby mountains and the variation of plant resources at different elevations in the bajada 

zones (Fish et al. 1990b, 1992; Huckell 1988:74). As a result, temporal and spatial 

variations in land use and mobility strategies of Archaic and Early Agricultural groups 

occupying these areas and the resulting settlement patterns are also expected to differ. 

This variability has the potential to affect the adoption of agriculture in southeastern 

Arizona. For example, groups with high residential mobility may not be interested-or 

aWe-to invest the necessary time and labor to plant, nraintain, harvest, and store cultivated 

crops due to environmental constraints and/or scheduling conflicts. On the other hand, 

residential mobility may be an effective strategy if a household's agricultural fields are 

widely distributed such as with the Raramuri in southwestern Chihuahua, Mexico (Hard 

and Merrill 1992). Groups with low residential mobility might more easily integrate 

agricuhural activities into their daily, seasonal, and annual schedule if they are residing 
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Figure 1.1. Location of the greater Tucson Basin, Cienega Valley, and the middle 
San Pedro Valley in southeastern Arizona. 



in suitable environments. However, if other abundant, predictable, and storable wild food 

resources are present, groups with low residential nwbility may be less likely to adopt 

cultigens; e.g., the Northwest Plain in the United States (Ames 1991) and the northern 

European Mesolithic (Price et al. 1995). 

RESEARCH OBJECTIVES 

This dissertation investigates land use strategies of Archaic hunter-gatherers and 

Early Agricultural forager-farmers in the semi-arid plains and grassland environment in the 

Cienega Valley of southeastern Arizona. The following research questions are addressed: 

• What were the land use strategies, specifically settlement systems and mobility 

strategies, in the Cienega Valley during the Archaic and Early Agricultural 

periods? 

• To what extent does subsequent alluviation and downcutting affect the visibility 

and distribution of sites dating to the Archaic and Early Agricultural periods? 

• How did regional land use, settlement systems, and mobility strategies in the semi-

arid plains and grassland environments of the Cienega Valley differ from those 

ftom the greater Tucson Basin and the middle San Pedro Valley? 

• What are the implications of similar and variable land use strategies, specifically 

settlement systems and mobility strategies, for the spread and adoption of 

cultigens, particularly in the Southwest, as well as and transitions to agriculture in 

general? 



To address these research questions, the current work included an intensive survey 

of approximately 43 mi" of ttie Cienega Valley (CVS); intensive surface recording, 

mapping, and collection of 14 Archaic and Early Agricultural sites identified during the 

CVS; and analysis of more than 2,6(X) collected artifacts. The CVS area lies adjacent to 

approximately 23 mi' of Coronado National Forest land in the northern Santa Rita 

Mountains that was intensively surveyed by the Arizona State Museum (ASM) in the late 

1970s and early 1980s as part of the Anamax-Rosemont Project (Debowski 1980; Ferg 

1981; Huckell 1980). Several Archaic and Early Agricultural sites located in the Cienega 

Valley have also been excavated (Ferg et al. 1984; B. Huckell 1984a, 1995). The southern 

CVS and ASM survey areas together compose the current study sample of approximately 

66 mi* of intensively surveyed land (see Figure 1.1). 

TRANSITIONS TO AGRICULTURE IN THE SOUTHWEST 

The introduction and spread of cultigens, if not a full commitment to agriculture, 

from Mesoamerica northwards throughout the Southwest appears to have been very rapid. 

This is based on direct dating of maize remains in the American Southwest and the 

highlands of Mesoamerica (Fish and Fish 1994; Wills 1988a, 1988b, 1992, 1995; Wills and 

Huckell 1994). The precise interval of the spread is essentially "invisible" within the 

current resolution of radiocarbon dating (Smiley 1994). Some of the oldest dates in the 

Southwest on early maize, between 1700 and 1200 B.C., occur at three sites in the middle 

Santa Cruz Valley (Gregory et al. 2002; Kevin Wellman, cited in Mabry 1998a:770; 

Stevens 1999b; Wdcherl and Clark 1997). Although even earlier evidence of maize has 



been reported at sites in the Gila Mountains and middle Santa Cruz Valley, these dates are 

extreme outliers in large data sets (Huckell et al. 1999), or are associated with a single 

sample and cannot be reproduced (Freeman 1997). 

Other cultivars and possible cultivars from the southern Southwest and northern 

Mexico have also provided early dates. A fragment of a domesticated common bean, 

recovered from Las Capas dates to 2960+40 b.p. (circa 1200 B.C.) (Mabry, ed. 2001). 

Cotton pollen has been identified in the San Pedro phase occupation of Valley Farms in 

the Santa Cruz River floodplain (the San Pedro phase dates between 1200 and 800 B.C.). 

However, it is not clear if this pollen represents a domesticated variety (Wellman and 

Lenhart 1998). Carbonized amaranth seeds have been recovered from San Pedro phase 

contexts at Cerro Juanaquefia, in northwestern Chihuahua, Mexico (Hard and Roney 

1999b). Bottle gourd {Lagenaria siceraria) has not been directly dated to the Late 

Archaic (Wills and Huckell 1994:35), although some have suggested it was domesticated 

very early (e.g.. Ford 1981, 1985). Tobacco seeds and stone pipes (implying the use of 

tobacco) are also present at a few early sites, but it is not clear if this represents a 

domesticated variety (Haury 1950, 1957; Mabry 1999a, 1999b; Mabry, ed. 1998; Mabry 

et al. 1997). 

In the southern Southwest, the earliest sites with directly dated maize remains are 

located in riparian and cienega environments on floodplains and alluvial fans along major 

drainages such as the Santa Cruz River (Fish et al. 1990b; Huckell 1988, 1990; Huckell 

and Huckell 1984; B. Huckell et al. 1995; Mabry et al. 1997; Roth 1989), San Pedro River 

(Huckell 1990), and Cienega Creek (Eddy and Cooley 1983; B. Huckell 1995). The size. 



composition, structure, and number of burials at several sites along the Santa Cruz and 

San Pedro rivers and Cienega Creek suggest settlement stability and intensive use of 

riverine settings. Based on the location of sites, it is likely that floodwater farming was 

practiced earlier than rainfall farming (Gilpin 1994; Huckell 1990; Matson 1991, 1994). 

Floodwater farming in the Sonoran Desert probably required some water management to 

slow and channel water to field locations. This supposition is supported by the presence of 

several water-control features such as irrigation ditches at San Pedro phase sites in the 

Early Agricultural period in the Tucson Basin (Ezzo and Deaver 1998; Mabry 2(XX)a, 

2000b). 

Most archaeologists in the Southwest postulate diffusion models in which 

agriculture was initially adopted by indigenous populations of mobile hunter-gatherers 

(Ciolek-Torrello 1995; Ford 1981; Haury 1950, 1962; Hunter-Anderson 1986; Irwin-

WUliams 1973; Kidder 1924; Minnis 1985; Parry et al. 1994; Vierra 1994; Wills 1988a, 

1988b, 1992; Wills and Huckell 1994). Cultural continuity between the Middle Archaic 

and the Early Agricultural periods is implicit in these models. Others suggest farmers from 

northern Mexico migrated to the southern Basin and Range province, and their 

descendants colonized the Colorado Plateau (Berry 1982; Berry and Berry 1986; Huckell 

1990; Matson 1991, 1999). 

Linguistic evidence suggests the proto-Uto-Aztecan language expanded into the 

Southwest between 5,000 and 4,(XX) years ago (Fowler 1983; Hale 1958; Hill 1996, 1997; 

Miller 1984, 1995; Swadesh 1960) during the Middle Archaic period. Some linguists 

support a south-to-north expansion (Fowler 1983; Hill 1996, 1997; Lamb 1958; Romney 



1957). However, linguistic evidence cannot be used to determine the mechanism by which 

agriculture entered the Southwest. It is still unclear if the material culture traits associated 

with the Early Agricultural period such as projectile points, round pit structures, and bell-

shaped pits, "represents rapid difTusion of new material culture traits across an existing 

continuum of peoples speaking early forms of Uto-Aztecan languages, or a new migration 

of linguistically and culturally related farmers" (Mabry and Stevens 2000:27). 

Explanations for both pristine and secondary transitions to agriculture can be 

grouped into three categories: "push," "pull," and social models (for current reviews see 

Hayden 1992, 1995; Stark 1986; Watson 1995). Push models are generally based on a 

hypothetical change in the relationship between population and resources. For example, 

increased population or decreased resources (due to environmental degradation or 

unpredictability) may have forced or pushed people to intensify their subsistence practices 

(e.g., Boserup 1965; Braun and Plog 1982; Childe 1951; Flannery 1973; Harris 1977). 

Opportunistic and pull models are ecological approaches focusing on the availability of 

natural food resources and the effect of human exploitation of them. Although details 

vary, the basic postulate is that the potential benefits of early domesticates orproto-

domesticates may lead to their increased use. Eventually, mutation or selection of certain 

desired morphological traits, either intentionally or unintentionally, led to domestication 

and food production (e.g., Rannery 1986). Social models suggest a social demand for 

particular resources led to intensification and eventual domestication (e.g.. Bender 1978, 

1985; Hayden 1990). 



Variations on several of these nmdels relating to the social and economic 

implications of the adoption and spread of agriculture have been applied in recent research 

in the Southwest and northern Mexico. Minnis (1985,1992) suggests Late Archaic groups 

slowly adopted agriculture and primarily continued a mobile hunter-gatherer lifestyle, 

integrating agriculture into a seasonal round. This model suggests agricultural 

intensification may have occurred due to increased population and a limited number of 

economic options between A.D. 200 and 1000, not to the attractiveness of maize 

agriculture itself (Minnis 1985, 1992). Wills (1992) suggests the adoption of agriculture 

was a low-cost strategy to supplement the diet. Small changes in mobility patterns 

occurred, but arid environmental conditions prohibited Late Archaic groups from 

significantly changing their subsistence strategies in many areas (Wills 1988b, 1992). 

When climatic conditions improved slightly, competition for resources increased, 

encouraging some groups to intensify subsistence strategies, thereby increasing their 

reliance on agriculture. 

Prior to the adoption of agriculture, hunter-gatherers in some areas may have 

already had low-level food production economies based on the management of indigenous 

seed crops. Some degree of settled life may even have already been present at that time 

(Fish et al. 1990b, 1992; Hard and Roney 1998). Others suggest the ability to produce and 

store food led to greatly reduced mobility (Huckell 1990; Wills and Windes 1989), making 

settlement of new areas possible (Berry 1982; Berry and Berry 1986; Matson 1991; Wills 

1988b). In these models, a rapid shift to agricultural dependence is proposed (Huckell 



1990), especially in areas like the Santa Cruz Valley that were suitable for floodwater 

fanning (Gregory, ed. 2001; Mabry and Clark 1994; Mabry et al. 1997). 

In addition to domesticates and cultigens, a wide variety of wild plants and animals 

were exploited during Early Agricultural time (Diehl 2001; L. Huckell 199Sa, 1995b, 

1998; Mabry, ed. 2001; Szuter and Bayham 1995; Wocherl 2001). This, combined with 

the lack of cultigens at some Late Archaic sites in the Tucson Basin (Halbirt and 

Henderson 1993) and south-central New Mexico (Galinat 1988; MacNeish 1993; Upham 

et al. 1987; Whalen 1994:634), indicates continued reliance on wild food resources 

throughout the Late Archaic and Early Agricultural periods. 

Across the Southwest, it seems likely that multiple pathways existed among mobile 

hunting and gathering economies, domestication, and settled agricultural lifeways. These 

pathways are reflected in the variety of adaptative strategies employed (for a review of 

these strategies across the Southwest, see Wills and Huckell 1994). This variability in 

adaptive systems is probably a reflection of the need to adjust to divergent resource 

distributions in the various areas (Wills and Huckell 1994). If cultigens were gradually 

integrated into the diet, mobility patterns in the Southwest probably oscillated as strategies 

were developed to cope with ecological, economic, and social consequences of reduced 

mobility. This would be consistent with several other studies on the transition between 

nx>bile hunter-gatherers and fully sedentary agriculturists; for example, low residential 

mobility in the early Natufian of the Levant was followed by an increased mobility in the 

late Natufian (Bar-Yosef and Belfer-Cohen 1992; Byrd 1989, 1994; Henry 1985). 



Direct dietary evidence for the Late Archaic and Early Agricultural periods is 

limited in the southern Southwest (Wills and Huckell 1994:37). Percentages of 12Cyi3C 

in hunuu) bone collagen and coprolite analyses from early ceramic sites on the Colorado 

Plateau suggest a high level of reliance on maize agriculture was characteristic of 

Southwestern groups only after A.D, 200 (Chisolm and Matson 1994; Matson and 

Chisholm 1991; Wills and Huckell 1994:37). However, the 12C/13C technique is 

problematic, as many common C4 food plants such as amaranth and chenopodium and 

increased protein intakes may affect these percentages (Wills and Huckell 1994:37). 

Nonetheless, these data suggest reliance on maize agriculture occurred after A.D. 2(X) in 

the Colorado Plateau. 

In sum, the Southwest witnessed very long intervals (1,000-2,000 years) between 

the first diffusion of cultigens and the emergence of intensive food-producing economies 

and subsequent population growth. Like the wide variety of food resources exploited 

across the southern Southwest during the Early Agricultural period, the stable role of 

maize, the high mobility patterns of Late Archaic and Early Agricultural groups, and the 

lack of evolutionary change in maize suggests that initially, agriculture served to 

supplement the diet (Wills and Huckell 1994:36-37). Ironically, agricultural intensification 

may have increased economic risk by changing the economic organization of production. 

Among Archaic foragers, a communal system with strong emphasis on general reciprocity 

or sharing, limited surplus production, and poor capacity for economic intensification 

probably prevailed. Later agricultural systems were based on a household system with 

restricted food-sharing patterns between, or within, a few households, some reliance on 
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surplus production, and greater capacity for economic intensification (Wills 1992:160). 

Consequently, the household system of agriculturalists may have been riskier in some ways 

than the communal system of foragers because when food-sharing patterns are restricted, 

food sharing becomes a less effective mechanism for coping with economic risk. 

It is not clear what triggered agricultural intensification after A.D. 200. 

Combinations of environmental, demographic, social, and subsistence variables appear to 

have facilitated or inhibited the transition to agriculture and resource intensification in 

different areas (Fish and Fish 1994; Wills 1992). At that time, early agricultural 

communities in the southern Southwest exhibited some degree of decreased mobility. This 

may have initiated a feedback loop among sedentism or very low residential mobility, 

population density, local resource depletion, commitment to agriculture, and land tenure. 

What is clear is that the genetic plasticity of maize enabled some groups in the Southwest 

to intensify production to an extent that may not have been possible with other available 

cultigens. 

ARCHAEOLOGICAL LAND USE STUDIES 

Land use studies are used to understand the relationship among demography, 

duration of site occupation, activities conducted at sites, and the spatial and temporal 

distribution of resources. Archaic and Early Agricultural land use strategies in 

southeastern Arizona should have varied according to the structures of environments in 

different areas. Spatial and temporal distributions of food resources affect the scheduling 

of resource procurement and processing activities. Since numerous variables influence 



human behavior and the archaeological record, multiple lines of evidence are necessary to 

understand land use strategies. Two of the most useful types of proxy data in land use 

studies include indicators of levels of mobility and settlement patterns. Since settlement 

patterns are also used as proxy data for mobility strategies, care should be taken to avoid 

circular reasoning. Common approaches to mobility studies in general, and the Southwest 

in particular, are presented below. This is followed by a review of current models of 

settlement systems in southeastern Arizona during the Archaic and Early Agricultural 

periods. 

Mobility Strategies 

Assessing mobility using the archaeological record is essential for answering 

questions related to land use, the adaptive strategies of foragers and early agriculturalists, 

and the relationship between sedentism and the adoption of agriculture. However, 

assessing mobility from archaeological indicators is problematic. Most measures of 

mobility are indirect and may be influenced by other variables. Five classes of 

archaeological data (settlement patterns, site structure, structure and feature attributes, 

artifact assemblages, and floral and faunal remains) are potentiaUy sensitive to changes in 

mobility. Settlement patterns, site structure, and artifact assemblages are particularly 

useful for determining mobility strategies from survey data; the strengths and weaknesses 

of these data classes are discussed in later chapters. 

A variety of mobility strategies have been employed by recent and prehistoric 

groups. Two types of movement are commonly recognized: (i) residential mobility, in 



which the entire group moves from residence to residence; and (2) logistical mobility, 

where members or groups move out from a residential base to procure resources and 

return to the residential base (Binford 1980). Although originally developed to describe 

hunter-gatherer mobility strategies ethnographicaUy, the dichotomy between residential 

and logistical mobility can be useful when applied to discussions of the mobility strategies 

of prehistoric foragers and farmer-foragers. 

Sedentism, as commonly used, is simply one type of mobility strategy, as it reflects 

a change in the frequency of residential moves (Kelly 1992). It represents a decreased 

reliance on residential mobility and an increased use of logistical strategies. However, 

sedentism is often considered a threshold event. As such, use of the term does not 

adequately characterize the varieties and combinations of mobility strategies that might be 

employed. In this study, I prefer not to use the term sedentism because it often implies a 

group remained in one location year round for more than one year-neither of which are 

necessarily true of prehistoric groups in southeastern Arizona. Sedentism may be 

intermittent (seasonal, annual), such as the Rardmuri in southwestern Chihuahua, Mexico 

(Hard and Merrill 1992); episodic (decades, centuries); or both, such as in the Northwest 

Plains (Ames 1991). Therefore, I prefer to use the term very low residential mobility to 

describe the mobility strategies of Archaic and Early Agricultural groups occupying sites 

for long durations; that is, a few months or a few years. 

Very low residential mobility does not necessarily mean group mobility will 

remain low, although it usually does (Kelly 1992). Individual mobility is not necessarily 

low either and may actually increase in some year-round settlements (Eder 1984). The 



availability of food resources within a logistical foraging radius, particularly the seasonal 

distribution, as well as harvesting and processing times, are important in understanding 

both group and individual mobility strategies (Kelly 1992:54). With reduced residential 

mobility, the distance of logistical forays from residential camps for wild plant and animals 

resources may increase as resources close to a residence are depleted. 

In the last decade, substantial evidence for decreased residential mobility, 

associated with the use of cultigens during the Early Agricultural period, has come from 

numerous large village sites in riparian and marshy environments in southern Arizona; e.g., 

along the Santa Cruz River and in the Tucson Basin (Doelle 198S; Elson and Doelle 1987; 

Fish et al. 1990b, 1992; Gregory, ed. 2(X)1; Hemmings et al. 1968; Huckell 1988, 1990; 

Huckell et al. 1995; Mabry 2(X)1; Mabry et al. 1997; Roth 1989), the Cienega Valley 

(Eddy 1958; Eddy and Cooley 1983; B. Huckell 1984a, 1995), and the San Pedro River 

Valley (HuckeU 1990; Sayles 1983; Whalen 1971, 1975). 

However, the situation is not a simple one in which the introduction of cultigens is 

associated with a rapid shift to permanent settlements. Based on the paucity of remodeling 

evidence and the estimated time for organic roofing and thatching materials to deteriorate 

and become infested with insects and rodents, many of the pithouse structures at these 

sites probably only lasted one to three years (Gregory 2001:66). Few pithouses are 

superimposed at large Early Agricultural period village sites such as the Santa Cruz Bend 

site (Mabry et al. 1997) and Los Pozos (Gregory, ed. 2001) suggesting these sites were 

repeatedly occupied for only a few years at a time, or continuously occupied for a 

decade(s) with new pithouse construction occurring in areas adjacent to the previous 



constructions. The absence of cultigens at contemporary sites (e.g.. Coffee Camp 

[Henderson 1993:387-390]) and intensively occupied Early Ceramic period sites (e.g.. El 

Arbolito [Huckell et al. 1987]) suggests not all Late Archaic or ceramic period sites 

exhibiting evidence for very low residential mobility were associated with economies 

based on cultigens. Archaic and Early Agricultural groups and individuals may have also 

periodically increased residential mobility to offset food scarcity depending on regional 

demography and spatial distribution of resource patches. This strategy has been 

documented ethnographically in the central Kalahari Desert (Cashdan 1992). With 

increased residential mobility, the distance of logistical forays for wild plant and animal 

resources firom residential camps decreases as resources around the camps are depleted. 

Settlement Patterns 

Settlement pattern studies assess the relationships between the distribution, size, 

and redundancy of different classes of sites with the distribution of available resources. 

These studies are particularly useful for assessing group mobility at subregional and 

regional scales. Settlement pattern studies assume a change in the distribution of 

settlements and the appearance of new kinds of settlements reflects changes in group 

mobility (Rafferty 1985:128-129). Therefore, it is particularly important that site 

contemporaneity, function, and relative duration of occupation be assessed as accurately 

as possible. If the spatial distribution of resources can be determined, its effect on the 

settlement system can be accounted for or held constant. This enables more controlled 

comparisons of mobility strategies than would otherwise be possible. In southeastern 



Arizona, Archaic and Early Agricultural period settlement patterns are best documented 

near urban areas, where numerous systematic surface surveys and excavations have been 

conducted. 

Sites with Middle Archaic and Early Agricultural occupations appear to be 

distributed differently in southeastern Arizona (Mabry and Stevens 2000). This is 

evidenced by a shift from small campsites evenly distributed across the landscape, to large 

base camps in specific settings surrounded by small limited-activity sites. These differences 

may be the result of: (1) a long-term climatic shift during the late Holocene; (2) short-term 

changes in local environments such as wildfire ecologies; (3) differential exploitation of 

animal and plant resources in upper bajada and riverine areas through time; and/or (4) 

changes in subsistence strategies, particularly the adoption of maize agriculture, or a 

combination of environmental and social changes (Bayham et al. 1986; Huckell 1984a; 

Mabry and Stevens 2000). 

Middle Archaic Settlement 

The lack of identified and tested sites with Middle Archaic occupations makes 

comprehensive evaluation of settlement systems difficult. Sites with Middle Archaic 

occupations in southeastern Arizona are primarily located in upper bajada settings, with 

only a few located in floodplain and middle and lower bajada zones, generally along 

tributaries and at the confluence of drainages or aligned along them (Mabry and Stevens 

2000). Most sites in floodplain settings are deeply buried by later alluvium and have been 

discovered only through systematic examinations of cut-banks and subsurface testing. 



Therefore, the paucity of Middle Archaic sites in floodplain settings probably reflects a 

visibility problem, not an infrequently utilized resource zone. 

Late Archaic and Early Agricultural Settlement 

Early Agricultural period settlement distributions are best documented in the 

Tucson Basin. Three settlement-subsistence models-the open niche, riverine, and dual 

settlement models-have been applied to them. The open niche model posits that Archaic 

groups occupied the upper bajadas and mountains and rarely exploited the floodplain zone 

(Haury 1976). Migrants bringing cultigens into the Southwest would have been able to 

move into the unoccupied floodplain zone niche. In the riverine model. Late Archaic 

groups are thought to have lived in agricultural villages along the floodplain and to have 

been heavily dependent on maize (Huckell 1988). As the pace of archaeological research 

in southeastem Arizona accelerated in the 1980s and 1990s, however, it became clear that 

dual settlement models were the most plausible. Three dual settlement models have been 

postulated to explain settlement systems in the northern Tucson Basin. They are presented 

briefly here and evaluated in more detail in Chapter 7. All three are based on settlement 

pattern data, indicating intensive Late Archaic and Early Agricultural use of the Santa 

Cruz floodplain and the upper bajada, but little use in the lower bajada (Fish et al. 1990b, 

1992; Roth 1989, 1992, 1995b). 

Fish et al. (1990b, 1992) suggest this dual settlement pattern may represent two 

independent subsistence-settlement systems. One system may represent sedentary 

agricultural groups practicing floodwater farming on the floodplain and adjacent alluvial 



fans. The other system may represent dispersed, shifting settlements of groups farming on 

the upper bajadas at the mouths of large canyons. 

In contrast. Roth (1989, 1992, 199Sb) suggests upper bajada and floodplain sites 

were used by the same groups alternatively exploiting both zones. Intensive use of the 

floodplain zone occurred due to the substantial amount of time and labor required to clear, 

plant, and maintain fields. However, the upper bajada zone continued to be exploited to 

procure additional resources, through either logistical mobility or seasonal occupations. 

A third model postulates that temporal differences may have existed between 

floodplain and upper bajada occupations during the Early Agricultural period, "with each 

occupation representing a distinct occupation separated in time" (Roth 1989:311). This 

temporal model is difficult to test from survey data alone, due to the inability to obtain 

precise age estimates based on artifact data (Mabry and Stevens 2(XX)). 

Since these models were developed, the pace of research in the Tucson Basin has 

accelerated even more. With additional systematic surveys and extensive excavation of 

many sites in the middle Santa Cruz, Early Agricultural sites in the floodplain are now 

known to include multiple-activity habitation sites (Gregory, ed. 2001; Huckell 1990, 

1995; Mabry, ed. 1998; Mabry et al. 1997; Vanderpot 1994a), as well as limited-activity 

sites representing farming, food processing, food storage, or a combination of these 

functions (Ezzo and Deaver 1998; Freeman 1998; Gregory et al. 2002; Mabry 2000a; 

Onken and Huckell 1989). With this new data, land use models developed for the Tucson 

Basin may no longer be appropriate. 



Other settlement-subsistence nxxlels have been hypothesized for the San Pedro 

Valley. Whalen (1971, 1975) suggests seasonal use of bajada and floodplain areas based 

on the presence of large residential/multiple activity sites adjacent to mountain streams and 

logistical/limited activity sites on river terraces. Excavations at Kartchner Caverns in the 

Whetstone Mountains, however, suggest the role of bajada sites in the overall settlement 

system was quite different (Phillips et al. 1993). Instead of seasonally occupied resource 

exploitation camps, some bajada sites were occasional residential base camps used to 

exploit more distant montane resources (Phillips et al. 1993). 

OUTLINE OF THE CURRENT STUDY 

Chapter 2 presents the environmental background for the CVS area, including the 

character of the modem environment, historical changes that occurred in the valley, and a 

general paleoenvironmental reconstruction of the valley. The spatial and temporal 

distribution of food resources in the Cienega Valley are described. Brief environmental 

backgrounds of the middle San Pedro Valley and the greater Tucson Basin are presented 

to highlight differences in the distribution of plant resources between the Cienega Valley 

and these areas. Parameters that might have affected human subsistence and foraging 

practices, such as scheduling and risk, are reviewed. Finally, a model of land use for 

southeastern Arizona is outlined. 

In Chapter 3, a brief history of the development and current status of the Archaic 

and Early Agricultural periods in southeastern Arizona is presented. This is followed by an 



overview of the characteristics, dating, and associated projectile points of the Early 

Archaic, Middle Archaic, and Early Agricultural periods. 

The methods used during the CVS archaeological survey and intensive surface 

collection of Archaic and Early Agricultural sites are presented in Chapter 4. General 

results of the CVS, including summary data on all time periods encountered during the 

survey (Archaic to historic periods) is presented. This clarifies how subsequent occupation 

and use of the Cienega Valley have affected the preservation and visibility of Archaic and 

Early Agricultural period sites. 

Chapter S contains distributional data from 14 surface collected sites in the 

Cienega Valley, and Chapter 6 presents results of the flaked stone and ground stone 

analyses conducted on the artifact assemblages from surface collected sites. These data are 

used to interpret temporal period, site function, and duration of occupation of surface 

collected sites. 

The settlement patterns in the Cienega Valley during the Archaic and Early 

Agricultural periods are described in Chapter 7. Comparisons between settlement patterns 

in the Cienega Valley and those documented in the middle San Pedro Valley and greater 

Tucson Basin are discussed. Current models for subsistence-settlement systems in these 

areas and mobility strategies are assessed in light of the current study. 

FinaUy, Chapter 8 reviews the major findings of this study and discusses the 

implications of some of these findings for the adoption and spread of agriculture in 

southeastern Arizona. 
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CHAPTER 2 

ENVIRONMENT AND FORAGING IN CIENEGA VALLEY 

INTRODUCTION 

The Cienega Valley has been spared many of the destructive effects of recent 

urban and suburban development seen in the middle Santa Cruz and middle San Pedro 

valleys. However, historic and recent activities have still impacted the distribution and 

abundance of particular native plants in the area. The environmental characteristics 

(physiography, geology, climate, and hydrology), as well as characteristics of major 

biotic communities in the Cienega Valley, are reviewed in this chapter. The semidesert 

grassland-the largest biotic community in the valley-and the ways historic and recent 

human activities affected the modern appearance of this biome are emphasized. 

Holocene paleoenvironments in the Cienega Valley are reconstructed based on modern, 

historic, archaeological, geoarchaeological, and palynological data. Brief summaries of 

the characteristics of the modern biotic communities (Arizona Upland Subdivision of 

the Sonoran Desertscrub and the Chihuahuan Desertscrub) in the greater Tucson Basin 

and middle San Pedro Valley are also presented for later comparisons of land use and 

subsistence strategies among valleys. 

A review of ethnographic and ethnohistoric data for five Native American 

foraging and farming groups is presented to illustrate the potential variability and 

complexity of prehistoric land use and to highlight some of the decisions made between 

mobility and subsistence choices. In each ethnographic and ethnohistoric example, the 



resource procurement strategies of Native American groups are affected by the scheduling 

of food resources and economic risk. Since scheduling and economic risk were probably 

important considerations for foragers and farmers procuring food resources during the 

Archaic and Early Agricultural periods, a discussion of the scheduling and risk factors that 

may have influenced foragers and farmers in southeastern Arizona is presented. Based on 

this discussion, a model of expected prehistoric land use in southeastern Arizona is 

outlined. 

PHYSIOGRAPHY AND GEOLOGY 

The Cienega Valley is a north-south trending horst and graben basin located in the 

Southern Basin-and-Range Physiographic Province (Wilson 1962:90). Upper Cienega 

Basin, the focus of this study, is bounded on the east by the Whetstone Mountains, on the 

west by the Santa Rita Mountains, on the south by the Canelo Hills, and by the Empire 

Mountains on the north (Figure 2.1). It measures approximately 32 km east-west from the 

crest of the Santa Rita to Whetstone mountains (the valley floor measures about 27 km 

east-west) and about 36 km north-south from the headwaters of Cienega Creek to the 

Narrows. Lower Cienega Basin is located at the southern end of the Rincon Mountains in 

the hanging wall of the regional Catalina-Rincon Detachment fault and extends south to 

the Empire Mountains (Richard and Harris 1996:1). 

Upper Cienega Basin formed during three periods of tectonic and volcanic activity: 

the Laramide Orogeny between 75-80 and 50 million years ago (Ma), the mid-Tertiary 

Orogeny between 30 and 20 Ma, and the Basin and Range Orogeny some 15 to 8 
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Figure 2.1. Physiography and hydrology of the Cienega Valley. 



Ma (Nations and Stump 1981). Subsequent erosion during the Pliocene and Pleistocene 

created the characteristic mountain, piedmont, and basin landscape seen in the area today. 

As a result of these orogenic events, the mountains delimiting the Upper Cienega 

Basin contain somewhat different lithologies. The Santa Rita and Empire mountains are 

composed of middle Proterozoic (1400 Ma), Jurassic (208-146 Ma), and late Cretaceous 

to early Tertiary (8S-S5 Ma) granitic rocks; Jurassic and late Cretaceous volcanic rocks; 

and some late Jurassic to Cretaceous and undifferentiated Paleozoic sedimentary rocks 

(Figure 2.2). Local volcanic units are also present. Paleozoic limestones and quartzites are 

found along high elevations of the Santa Rita Mountains, while Cretaceous conglomerates, 

sandstones, siltstones, and mudstones with some volcanics (including tuffs) occur in the 

foothills and ridges east and northeast of the main ridgeline (Hargis and Harsbarger 1977). 

The main ridgelines have relatively extensive faulting (Hargis and Harsbarger 1977). 

The Whetstone Mountains are composed of granitic rocks of middle Proterozoic 

and early Tertiary to late Cretaceous age and sedimentary rocks dating to the Cambrian to 

Mississippian, Pennsylvanian, and Permian; middle Miocene to Oiigocene (15-38 Ma); and 

late Jurassic to Cretaceous. The late Jurassic to Cretaceous age sedimentary rocks contain 

local volcanic units. Early Proterozoic metamorphic rocks (1650-1800 Ma) are also 

present. Between the Santa Rita and Whetstone mountains, the piedmont slopes are 

comprised primarily of unconsolidated, or poorly consolidated. Pliocene to middle 

Miocene sedimentary rocks. Holocene to middle Pleistocene surficial deposits dominate in 

the west-central portion of the valley along Gardner Canyon, Empire Gulch, and Oak 
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Figure 2.2. Geology along Cienega Creek. 



Figure 2.2. Descriptions of the geology along Cienega Creek. 
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wm Tsy Sedimentary Rocks (Pliocene to middle Miocene) 
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Kv Volcanic Rocks (late Cretaceous) 
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Tree Canyon. Between Matty Canyon and the Narrows, Cienega Creek flows through the 

Cretaceous to late Jurassic sedimentary rocks with local volcanic units that comprise the 

Empire Mountains. 

CLIMATE 

Southeastern Arizona currently has a strong bimodal precipitation pattern, with 

most precipitation falling during the summer (July, August, and September) and winter 

(December, January, and February). Summer precipitation is derived irom moist, unstable 

air entering southern Arizona from the Gulf of Mexico (Sellers and Hill 1974). Strong 

surface heating and winds force the warm wet air upward over the mountains, creating 

clouds. As the moist air cools, causing water vapor to condense and rain out, 

thunderstorms develop over the mountains and spread across the valley floor. As a result, 

sunmier precipitation is unevenly distributed over the landscape, resulting in localized 

areas of heavy precipitation. The combination of high temperatures and greatest annual 

amounts of precipitation make summer the height of the growing season. 

Winter precipitation comes from extensive storm systems moving into southeastern 

Arizona from the Pacific Ocean. These wet winter storms produce infrequent, widespread 

precipitation, which may continue on and off for several days, or may be absent in some 

years (Sellers and Hill 1974:130). Therefore, winter storms are a very unreliable source of 

moisture-much less reliable than summer monsoonal rains. The intervening late 

spring/early summer and fail seasons are characterized by drought and great diurnal 



temperature variation in the former, approaching a differential of almost 40° F on many 

days (Sellers and HilJ 1974). 

Precipitation can vary widely across southeastern Arizona within any given year 

and from year-to-year. In the Cienega Valley, approximately 30 years of climatic data 

from three stations indicated average annual precipitation rates at 13.96 in, 17.30 in, and 

14.47 to 18.00 in (actual and estimated) from Elgin, Canelo, and Rosenxint, respectively 

(Sellers 1977:2; Sellers and Hill 1974; Smith 1956). Elevations at these stations range 

from between 4,800 and 5,000 ft. More than half of the precipitation falls during summer 

months (Sellers and Hill 1974). Below 5,000 ft elevation, annual precipitation is likely 

somewhat less than the anwunts reported here, but probably still averages greater than the 

11.8 in of annual precipitation typical of Tucson (B. Huckell 1995). Summer daytime 

temperatures in the valley are usually in the high 90°s F and occasionally above 100° F, 

with lows in the 60°$ F (Sellers and Hills 1974:130). Daytime temperatures are slightly 

warmer from south-to-north. As a result, the growing season in the Cienega Valley (213 

days reported at Rosemont) is longer than the average 164-day growing season reported 

at Elgin. Afternoon winter temperatures usually rise above the high 50°s F or low 60°s F 

and frequently into the 70°s F (Sellers and Hill 1974:130). 

HYDROLOGY 

Cienega Creek flows through the Cienega Valley from its headwaters in the Canelo 

Hills north 45.71 km, to Agua Verde Creek, approximately 7.64 km (7.24 km as the crow 

flies) east of the town of Vail (see Figure 2.1). At this point, Cienega Creek becomes 



Pantano Wash, which eventually flows into the Rillito River and on to the Santa Cruz 

River. Other maps show the transition from Cienega Creek to Pantano Wash at the 

confluence of Mescal Wash and Cienega Creek near the town of Pantano, or the 

confluence of an unnamed drainage and Cienega Creek near the town of Vail. 

The Cienega Creek floodplain is relatively narrow, varying in width between 0.4 

km and 0.8 km. Today, two reaches of Cienega Creek have perennial stream flow: an 

approximately 12-km reach between Gardner Canyon and the Narrows in the upper basin; 

and, sections of an approximately 12-km reach between Pantano and the confluence of 

Cienega Creek and Davidson Canyon in the lower basin. In both reaches, underlying 

bedrock forces groundwater to the surface, enabling perennial flow. A few marshes or 

cienegas are present in upper portions of the valley, but the erosion that occurred in the 

late 1800s and early 1900s destroyed many wetlands (Hendrickson and Minckley 1984: 

Figures 12-13). 

Several large tributaries with seasonal flow originate in the Santa Rita Mountains 

(Gardner Canyon, Empire Gulch, and Oak Tree Canyon) and the Whetstone Mountains 

(Mud Spring, Spring Water, Matty, and Apache canyons) (sec Figure 2. i). Other 

important drainages present in the vicinity include Mescal Wash, Davidson Canyon, 

Sonoita Creek, and the Babocomari River. Mescal Wash joins Cienega Creek near the 

town of Pantano just north of the intersection of Interstate 10 and Cienega Creek. 

Davidson Canyon flows north from the northern Santa Rita and Empire mountains to 

enter Cienega Creek approximately 7.8 km east of Vail. The other two streams originate 

near the headwaters of Cienega Creek in the Canelo Hills. Sonoita Creek flows southwest 



toward the Santa Cruz River, while the Babocomari River flows east toward the San 

Pedro River. 

Approximately 45 perennial and seasonal springs-named and unnamed-are present 

within the upper Cienega Valley (see Figure 2.1). Most springs are located in upland areas 

of the Santa Rita and Whetstone mountains. An important spring within the CVS study 

area. Empire Spring, is located in the middle bajada near Empire Ranch. 

BIOTIC COMMUNITIES 

The climate in southeastern Arizona supports a variety of biotic communities. 

Depending upon soil, topographic position, geology, and surrounding landforms, a variety 

of contacts between these communities are possible (Brown and Lowe 1980; McAuliffe 

1995). The Cienega Valley contains semidesert grassland and riparian communities in the 

central portion of the valley. Plains and Great Basin grassland in the southern portion of 

the basin, and oak woodland (or Madrean Evergreen Woodland) and conifer forest (or 

Madrean Montane Conifer Forest) in the high elevations of the Santa Rita and Whetstone 

mountains (Figure 2.3). Cross-sectional profiles of Cienega Valley illustrating the 

relationship between elevation and the distribution current vegetative communities are 

presented in Figures 2.4-2.6. These are discussed in detail below. Peak growth in biotic 

communities coincides with the summer monsoons, the period of greatest rainfall. Each of 

these vegetative communities, as well as the effect of events of the past 150 years on their 

distributions, are discussed below. 
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Figure 2.3. Biotic communities in Cienega Valley. 
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Figure 2.5. Central cross-sectional profile of Cienega Valley, showing current vegetative zones. 
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Figure 2.6. Southern cross-sectional profile of Cienega Valley, showing current vegetative zones. 
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Riparian 

Riparian areas along Cienega Creek contain a Sonoran Riparian Deciduous Forest 

community (Minckley and Brown 1982). Current vegetation in the area (Figure 2.7) is a 

mix of interior riparian, mixed riparian scrub, cottonwood-willow forest, leguminous 

short-tree forest, and scrub and mixed broadleaf forest (Graham 1995). Large deciduous 

trees such as cottonwood (Populus fremonti), willow (Salix spp.), hackberry (Celtis 

reticulata), velvet mesquite (Prosopis velutina), velvet ash (Fraxinus pennsylvanica var. 

velutina), and black walnut (Juglans major) are present along reaches of the creek with 

perennial flow. Understory plants include seep willow (Baccharis glutinosa), sunflowers 

{Helianthus sp.), and large quantities of aquatic plants such as cattails (Typha sp.), rushes 

(Juncus spp.), and sedges (Scirpus, Eleocharis, and Cyperus). Mesquite and desert willow 

(Chilopsis linearis) trees are scattered upstream along reaches of the creek with 

intermittent flow; small shrubs such as rabbit brush are also present {Crysothammus 

nausesus) (B. Huckell 1995:22). At the turn of the nineteenth to twentieth centuries and 

during much of the prehistoric period, Cienega Creek and many of its tributaries were, 

"unchanneled and lined with galleria forests and marshes" (B. Huckell 1995:22). 

Desert and Semidesert Grasslands 

High temperatures and low annual precipitation rates in desert and semidesert 

grasslands result in low solar energy conversion rates, very low primary production, and 

natural firagmentation of these grasslands (McClaran 1995:24). Desert and semidesert 

grasslands have naturally high species diversity for a grassland. Dominant grasses in 
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Figure 2.7. Current vegetative communities in Cienega Valley. 



southeastern Arizona include various grama grasses and plains lovegrass (Eragrostis 

intermedia) (McCIaran 1995:13). Forbs and weeds such as devil's claws (Martynia) and 

amaranths {Amaranthus) are seasonally abundant (McCIaran 1995:13). Shrub species 

include snakeweed {Gutierrezia sarothrae), burroweed (Isocoma tenuisecta), several 

buckwheats (Eriogonuni spp.), and herbaceous sages (Brown 1994c: 129). 

In drainages, mesquite and one-seed juniper trees are common. Other less 

common tree species may include western soapberry (Sapindus saponaria), desert willow 

(Chiiopsis linearis), and occasionally oaks of the Madrean woodland (Quercus toimeyi, 

Q. grisea, Q. emoryi, Q. oblonifolia, and Q. chihuahuensis). Desert and semidesert 

grasslands are also unique in that they contain succulents such as prickly pear (Opuntia 

sp.), rosette plants such as sotal (Dasylirion sp.), and other succulents such as 

beargrasses, agaves, and yuccas. 

From historical records, it appears that desert and plains grasslands of southeastern 

Arizona were relatively brush-free before the late 1870s (Bahre 1995), in spite of large 

Mexican cattle ranching operations in portions of the area in the late 1820s and early 

1830s (Bahre 1995:256). However, large-scale cattle ranching by Anglo-Americans after 

the 1870s, and a major drought between 1891-1893, resulted in serious deterioration of 

the grasslands by the late 1890s (Bahre 1995:231). The distnbution and composition of 

grasslands have been further impacted by: (1) reseeding efforts to restore degraded 

rangelands and to control erosion which introduced over 300 nonnative plants to 

southeastern Arizona (Bahre 1995:252); (2) development and agricultural activities such 

as clearing land for irrigated agriculture and wild hay harvesting of sacaton and grama 



grasses (Bahre 1995:252-256); (3) a change in fire frequency (Bahre 1991, 1995) due to 

grazing, the reduction of fine tliels such as grasses to promote tree growth, and fire 

suppression (Leopold 1924; cited in McPherson 1995:132); and (4) increased erosion due 

to overgrazing, hoof damage to ground cover, and soil compaction by livestock (Bahre 

1995:256). 

When combined, these activities dramatically changed the relative proportions of 

grasses, shrubs, and woody plants; increased the fragmentation of animal communities and 

biodiversity (McClaran 1995:24); influenced fire and water drainage patterns; and changed 

the dispersal of grassland plants and animals (Bahre 1995:254). Native perennial grasses 

declined, favoring the establishment of some native and nonnative plants and woody 

species, particularly mesquite, acacia (Acacia spp.), creosotebush {Larrea tridentata), 

juniper (Juniperus), oak, burroweed, thread-leaf groundsel (Senecio iongilobus), and 

snakeweed. Burroweed and snakeweed, two particularly successful native shrubs, have 

now replaced the grass understory over millions of acres and can be used as indicators of 

former grass areas (Brown 1994c: 131). Desert and semidesert grasslands are currently 

being invaded by several plant species usually associated with the Chihuahuan 

Desertscrub, such as tarbush (Floursensia cemua), whitethorn (Acacia neovemicosa), 

and creosotebush, that readily replace native grasses (Brown 1994c: 127). Prior to the 

historic period, desert and semidesert grasslands would have had fewer wood species and 

less fragmentation, resulting in a more homogeneous biotic community. 



Madrean Evergreen Woodlands 

The Madrean Evergreen Woodland (Brown 1982) contains several plant 

conununities such as Encinal mixed oak woodland, Encinal niixed oak-Mexican mixed 

pine, and Encinal mixed oak-pinyon-juniper (see Figures 2.3 and 2.7). These 

communities are typically found at elevations above 5,200 ft in the Santa Rita and 

Whetstone mountains. Semidesert grasslands and Madrean Evergreen Woodlands can 

occupy similar elevations in some portions of southeastern Arizona depending upon 

soil depth and type. When this occurs, Encinal conununities are typically found on 

rocky slopes and other habitats with thin soils (Brown 1994b:61). 

Encinal communities are generally relatively open, but greater densities of trees 

are present on north-facing slopes and along the canyon bottoms (Brown 1982). Trees 

such as Emory oak (Quercus emoryi), Mexican blue oak (Q. oblongifolia), and 

Arizona oak (Q. arizonica) typically occur on ridge slopes and along canyon floors. 

Junipers (Juniperus monosperma and J. deppeana), mesquite, and border pinyon pine 

(Pinus discolor), and shrubs such as gray thorn {Zizyphus obtusifolia), silktassel 

(Garrya \vrightii), buckthorn {Ceanothus greggii), mimosa (Mimosa spp.), sotol 

(Dsaylirion wheeleri), bear grass, yucca, and agave are also present. Many of the 

grasses, cacti, and leaf succulents found at lower elevations in the desert and 

semidesert grasslands extend up into these communities; a variety of small cacti are 

largely centered in this biotic community (Brown 1994b;62). 



Madrean Montane Conifer Forests 

The Madrean Montane Conifer Forest, lying above 6,700 ft in the Santa Rita and 

Whetstone nx)untains, is dominated by ponderosa pine (Pinus ponderosa) and at higher 

elevations Douglas fir (Pseudotsuga menziesii), Mexican white pine {P. reflexa), silver 

leaf oak {Quercus hypoleucoides), and various other trees (Brown, ed. 1994). Other tree 

species found at lower elevations adjacent to Encinal communities include Apache pine 

(Pinus engetmannii = P. latifolia). Chihuahua pine (P. leiophylla var. chihuahmna), 

alligator bark juniper (Juniperus deppeand), and evergreen oaks (Quercus spp.>. In drier 

locations, silverleaf and netleaf oak (Q. hypoleucoides, Q. rugosa), buckbrush (Ceanothus 

hiuchugore) and Madrone (Arbutus arizonica) may also occur (Brown, ed. 1994:46). 

WILDLIFE 

The Cienega Valley supports a variety of wildlife today, including cottontail rabbits 

(Sylvilagus sp.), jackrabbits (Lepus sp.), javelina (Tayassu tajacu), mule deer (Odocoileus 

hemionus), white-tailed deer (O. virginianus), pronghom (Antilocapra americana), 

coyotes (Canis latrans), kit fox (Vulpes macrotis), gray fox (Urocyon cinereargenteus), 

bobcat (Lynx rufus), rats, gophers, squirrels, mice, rabbits, reptiles, and numerous species 

of birds (Brown, ed. 1994:64, 129-130). Mountain lions (Felis concolor) are occasionally 

found in the mountains (Brown, ed. 1994). Of these species, cottontail rabbit, jackrabbit, 

mule deer, white-tailed deer, and pronghom were probably the most important species, 

economically, during the Archaic and Early Agricukural periods. 



Although there is overlap, the geographic distributions of mule deer, white-tailed 

deer, and pronghom differ in the valley. Mule deer are found in sparse, low deserts to 

high, forested mountains. In the Cienega Valley, they are typically found in lower 

elevations, in riparian and semidesert grassland communities. Primarily browsers feeding 

on the twigs, bark, buds, and leaves, they also feed on grasses and forbes in the spring and 

summer. White-tailed deer prefer woodlands of chaparral, oak, and pine, with interspersed 

clearings, and are generally found at higher elevations in Madrean Evergreen Woodland. 

They are most abundant in areas of predictable summer precipitation. Pronghom inhabit 

open plains and semidesert regions and are highly mobile. They live alone or in small sex-

segregated bands in the summer, but form large herds of all age and sex classes in the fall 

and winter (Wilson and Reeder 1990). Pronghom are selective, opportunistic feeders who 

rely on forbes, shrubs, grasses, juniper, chamiso, and sometimes, cacti (Wilson and Reeder 

1990). 

Mule deer, white-tailed deer, and pronghom vary significantly in body size. Adult 

mule deer bucks may weigh in excess of 200 lb, standing up to 3.5 ft at the shoulder; does 

average 12S tb. White-tailed bucks in Arizona rarely weigh over 100 lb and stand just over 

30 in at the shoulder; does average 65 lb. Pronghom typically weigh between 90 and 125 

lb, and stand about 3.5 ft at the shoulder. Mule deer may have been the preferred animal 

for prehistoric hunters since they are the largest. Based on faunal assemblages fi'om 

excavated sites in the Cienega Valley, other large mammals present in the prehistoric 

periods may have included bighom sheep {Ovis canadensis) (Eddy 1958; Glass 1984; B. 



Huckell 1995) and possibly elk (Cervus canadensis) (Eddy 1958). Bison {Bison bison) 

may have been present in Babocomari Creek (Di Peso 1951). 

PALEOENVIRONMENT 

Several sources of data, including geology, palynology, and packrat midden 

studies, have been used to reconstruct the paleoenvironment in the Cienega Valley (Eddy 

1958; Eddy and Cooley 1983; Martin 1963; Schoenwetter 1960) and other areas of 

southeastern Arizona (Haynes 1968, 1987; Haynes and Huckell 1986; Mabry et al. 1999; 

Mehringer et al. 1967; Van Devender 1977, 1990; Van Devender et al. 1985; Waters 

1986a, 1986b, 1987). Since proxy measures may respond to environmental change at 

different rates, environmental change may not appear synchronous among major river 

valleys within a region. Local conditions may also influence proxy data such that some 

results may be contraindicated by data from another area. For example, erosion in one 

drainage reach may reflect local steepening of the drainage gradient due to deposition 

upstream, not regional environmental and climatic change (Packard 1974). Much of the 

data used to reconstruct the paleoenvironment in southeastern Arizona has been discussed 

recently by Mabry and Stevens (2000), therefore only a general summary is presented 

here. 

Eariy Holocene 

The Early Archaic cultural period of southeastern Arizona (8500-6000 B.C.) 

roughly corresponds with the early Holocene geologic period; that is, between about 



10,500 and 7500 b.p. (circa 98007-6400 B.C.). Data relating to the early Holocene 

paleoenvironment in the Cienega Valley are nonexistent. Based on data recovered from 

adjacent drainage basins, a general reconstruction of the paleoenvironment during the 

Early Archaic period can be made. Temperatures were generally cool but continued to 

increase throughout the period; summer monsoonal precipitation also increased (Mabry 

and Stevens 2000). As a result, the Sulphur Springs (Waters 1986b, 1989), San Pedro 

(Martin 1963; Mehringer and Haynes 1965), and middle Santa Cruz valleys (Haynes and 

Huckell 1986; Waters 1987)-and presumably the Cienega Valley-were significantly wetter 

than today. 

Based on radiocarbon-dated packrat middens, we know that Juniper-oak 

woodlands were present in areas like the Tucson Basin which contain desertscrub 

vegetation today (Van Devender 1977, 1990; Van Devenderet al. 1985). The desert and 

semidesert grasslands in Cienega Valley probably contained oak woodlands and marshes, 

while upland areas supported more extensive pine forests. Some 9,0(X) to 8,500 years ago, 

woodlands retreated to higher elevations, desert-adapted species began to increase in the 

basins, and desert grasslands with shrubs and succulents formed (Van Devender 1990, 

1995:94). It seems that desert-adapted and grassland plants responded individually to 

climatic change rather than as a whole community (Van Devender 1995:94). 

Middle Holocene 

The middle Holocene, between about 7500 and 4500 b.p., corresponds to an 

apparent gap in the prehistoric cultural sequence in southeastern Arizona (Mabry and 



Stevens 2000). This interval, also known as the "Altithermal" (Antevs 1962), was hotter 

and drier than present and resulted in high evaporation rates and very low effective 

moisture. Many rivers, streams, and springs had decreased discharges, flowing only 

seasonally or after large storms. This dried out lakes and playas (Haynes 1968, 1987; 

Mehringer et al. 1967; Waters 1986b, 1989). These conditions caused multiple intervals of 

erosion in the major valleys of southern Arizona (Haynes 1968, 1987; Haynes and Huckell 

1986; Mabry et al. 1999; Mehringer et al. 1967; Waters 1986b, 1987) and presumably the 

Cienega Valley as well. 

In the southern Southwest, the distribution of plant and animal communities 

responded to these environmental changes. Woodland and conifer forests retreated to 

higher elevations in the mountains, while pygmy conifer woodlands disappeared 

(Spaulding 1991; Van Devender 1990). The grasslands contracted and were replaced by 

desertscrub communities dominated by creosotebush (Spaulding 1991; Van Devender 

1990). Bison, elk, mountain sheep, and pronghom, formerly found throughout the area, 

shifted to higher elevations and to areas outside the Southwest (Mabry and Stevens 20(X)). 

Late Holocene 

The Middle Archaic cultural period, between about 5000 and 3700 b.p. (circa 

3(X)0-1700 B.C.), and the Early Agricultural cultural period, between about 3700 and 

1950 b.p. (circa 1700 B.C.-A.D. 50), belong to the early part of the late Holocene 

geologic period-between about 4900 and 1950 b.p. (circa 37(X) B.C.-A.D. 50). Only the 

early part of the late Holocene is summarized here. There were several moist periods, with 



relatively high effective moisture. Between about 4500 and 2500 b.p., temperatures 

declined and rainfall increased throughout the Southwest, resulting in higher effective 

ndoisture; higher lake levels; increased discharge in rivers, streams, and springs; and locally 

high water tables (Waters 1986a). In the upper San Pedro VaUey, a brief period of stability 

and soil formation around 4200 b.p. was followed by a series of cut-and-fiU cycles 

continuing to the present (Haynes 1987). In most areas of southeastern Arizona, channels 

filled and floodplains began to aggrade sometime between 4000 and 3300 b.p. (B. Huckell 

1998; Haynes and Huckell 1986; Waters 1986b, 1987). 

In response to more mesic conditions, forest and grassland communities expanded, 

riparian and aquatic plants became abundant along drainages and lake margins, and 

desertscrub communities reached their modem limits (Mabry and Stevens 2000). Typical 

Sonoran Desert cacti and leguminous trees such as mesquite were established to their 

present range in the middle Santa Cruz Valley and the Tucson Basin by 4000 b.p. 

Grasslands expanded into the higher basins of southeastern Arizona where Chihuahuan 

desertscrub communities had previously existed (Van Devender 1990). Bison {Bison 

bison) was present in southern San Simon Valley (Sayles and Antevs 1941), as well as in 

the middle and lower Santa Cruz Valley (Huckell 1996; James 1993). 

Other moist intervals occurred between 3500 and 3200 b.p. and about 2500 and 

1(X)0 b.p. (Mabry and Stevens 2000). These moist intervals were separated by 

comparatively dry episodes near 2500 b.p., 1500 b.p., and brief intervals of soil formation 

near 2(XX) b.p. in the middle Santa Cruz Valley (Haynes and Huckell 1986; B. Huckell 

1998; Mabry 2001; Waters 1987). 



Pollen records indicate the grassland community in the Cienega Valley was 

relatively stable between about 3700 and 1950 b.p. It would have resembled the present 

vegetation, except for more extensive oak woodlands in mountainous areas (Hastings and 

Turner 1965:49-105; Martin 1963:31-34) and purer stands of grass, with only occasional 

woody species, in lower areas (Humphrey 1958; McLaughlin and Van Asdall 1977:65-

66). 

In pollen profiles from the eastern bank of Cienega Creek near the confluence with 

Matty Wash, the dominate pollen types are nonarboreal species between 3700 b.p. to 

present. The pollen profile probably overrepresents pollen from vegetation growing in the 

floodplain. Interestingly, there is a scarcity of mesquite pollen, although mesquite is now 

the dominant tree on the Cienega Creek floodplain (Martin 1983:42). This may be because 

mesquite pollen is not widely dispersed, a common condition typical of insect-pollinated 

plants. 

DISTRIBUTION OF FOOD RESOURCES 

The diversity and structure of edible plant species in the Cienega Valley affected 

subsistence strategies and settlement location of prehistoric groups. Diversity refers to the 

richness or number of species present in an area, as well as the abundance or quantity of 

different species within an environment (MacArthur 1965; cited in Roth 1989:85). The 

structure of edible plant resources refers to the spatial and temporal distribution of plant 

resources. The spatial distribution of food plants may be influenced by a variety of factors 

including soil, slope, exposure, precipitation, and elevation. Temporal distributions of food 



resources primarily relate to the timing of flowering and fhiiting, which is typically regular 

and predictable in most plant species (Goodyear 1975:19). Temporal distributions of 

resources are related to abiotic factors such as rainfall. 

Throughout southeastern Arizona, edible plant resources are most abundant fi-om 

late spring through the fall, with the widest range available in the summer (Crosswhite 

1981; Kearney and Peebles 1960; Rea 1997; Roth 1989:98). Flowers and leaves of edible 

plants are generally available during the late spring and summer, while the buds, fhiits, and 

leaves tend to be available between the summer and fall. However, temperature, rainfall, 

and elevation may affect the timing of flowering. Cold, rainy weather and high elevations 

may delay flowering, while warm, rainy weather may accelerate flowering. The amount of 

winter precipitation may also influence the timing of flowering for succulents and annuals 

that rely on soil moisture (Goodyear 1975). 

A comparison of approximately 100 edible native plant genera found in the major 

biotic communities in southeastern Arizona indicates variability in diversity of edible plant 

genera in these communities (Table 2.1). The number of plant species listed in Brown (ed. 

1994) for each biotic community is also shown so general comparisons of species diversity 

and diversity of edible genera can be made. 

The data presented in Table 2.1 are derived from various ethnographic sources 

(Castetter and Bell 1942; Castetter and Underbill 1935; Felger and Moser 1985; Hodgson 

1982; Russell 1908), ethnobotantical (Adams 1988; Rea 1997), and archaeological studies 

(Diehl 1997,1999, 2001) of edible native plant foods. Table 2.1 is not an exhaustive list of 

edible plants; Felger and Nabhan (1976:34) have identified 375 edible plants in the 
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Table 2.1. Selected edible native plant genera in the major biotic communities in 
southeastern Arizona. [This table is a compilation of various ethnographic (Castetter and 
Bell 1942; Castetter and Underbill 1935; Felger and Moser 1985; Russell 1908), 
ethnobotanical (Adams 1988; Rea 1997), and archaeological studies (Diehl 1999a, 1999b, 
2(X)1; L. Huckell 1995a, 1995b). Edible plants that are believed to have been particularly 
important in prehistoric diets are in bold face type. X = present.] 

Genus 
Abies 
Acacia 
Agave 
Agrostis 
Atlenrolfea 
Allium 
Amaranthus 
Anoda 
Apocynum 
Apodanthera 
Aralia 
Arbutus 
Arctostaphylos 
Artemisia 
Asclepias 
Atriplex 
Berberis 
Berula 
Bidens 
Bouteloua 
Bromus 
Carex 
Camegiea 
Ceanothus 
Celtis 
Cercidium 
Chenopodium 
Commelina 
Cucurbita 
Cypenis 
Dasylirion 
Descurainia 

Upland 
Riparian Madrean 

Semidesert Settings Evergreen 
Grassland San Pedro Woodland 

X 
X 

Madrean 
Montane 
Conifer Sonoran Chihuahuan 
Forest Desertscrub Desertscrub 

X 
X 

X 
X 
X 
X 
X 

X 
X 
X 

X 
X 
X 
X 

X 
X 

X 
X 

X 
X 

X 

X 

X 
X 
X 

X 
X 
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Table 2.1. Continued. 

Genus 
Destnot'ium 
Echinocereus 
Eleocharis 
Elynus 
Encelia 
Ephedra 
Equisetum 
Eragrostis 
Esquisetum 
Euphorbia 
Ferocactus 
Fraxinus 
Helianthus 
Ipomoea 
Juglans 
Juncus 
Junipents 
Lactuca 
Lithospermuni 
Lonicera 
Lophocereus 
Lotus 
Lycium 
Mammillaria 
Mentha 
Mimulus 
Mirabilis 
Monarda 
Muhlenbergia 
Oenothera 
Opuntia 
Oxalis 
Pachycereus 
Panicum 
Pennellia 
Phaseolus 
Pinus 

Upland 
Riparian Madrean 

Semidesert Settings Evergreen 
Grassland San Pedro Woodland 

X 
X 

Madrean 
Montane 
Conifer 
Forest 

Sonoran Chihuahuan 
Desertscrub Desertscrub 

X 

X 

X 

X 

X 

X 

X 
X 
X 
X 
X 
X 
X 
X 
X 

X 

X 
X 
X 
X 

X 

X 

X 
X 

X 
X 

X 
X 

X 

X 

X 

X 

X 

X 
X 
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Table 2.1. Continued. 

Upland Madrean 
Riparian Madrean Montane 

Semidesert Settings Evergreen Conifer Sonoran Chihuahuan 
Genus Grassland San Pedro Woodland Forest Desertscrub Desertscrub 
Plantago - X - - - -

Poa - X - - - -

fendleriana 
Populus - X - - - -

Portulaca - X - - - -

Prosopis X - - - X X 
Prmus - X - - - -

Pseudotsuga - X - - - -

Quercus X X X X - -

Ranunculus - X - - - -

Rhus - X - - - -

Rites - X - - - -

Robinia - - - X - -

Rvdbeckia - - - X - -

Rumex - X - - - -

SalLx - X - - - -

Salvia - - X - X — 

Scirpus - X - - - -

Setaria X - - - - -

Solatium - - - - X -

Sporoboius X X - - - X 
Stachys - X - - - -

Slenocereus - - - - X -

Stipa - - - X - -

Suaeda - - - - X X 
Tradescantia - X - - - -

Typha - X - - - -

Viguiera - X - - - -

Vitis - X - - - -

Yucca X - X - X X 
Zizyplius X - - - X X 
Tot^ Number 21 59 17 13 27 19 

of Edible 
Genera 

Total Number 122 59+ 84 109 173 113 
of Species in 
Brown, ed. 
(1994) 



Sonoran Desert and 200 in the Chihuahuan Desert. It is also important to note that Table 

2.1 indicates the number of edible plant genera, not plant species. While some genera have 

numerous edible species, not all species within a genus would have been exploited by 

prehistoric groups. For example, approximately 16 species of oak (Quercus spp.) may be 

present in Madrean Evergreen Woodlands and over 25 species of cacti (Opuntia spp.) are 

found in the Sonoran Desert (Brown, ed. 1994). Some species of oak and cacti would 

have been preferentially selected because of their favorable taste; nutritional value; and 

harvesting, preparation, and cooking times. Also, some species within a particular genus 

may not be edible at all. 

Table 2.1 illustrates variability in the richness of plant species and edible plant 

genera between biotic communities. Based on ethnographic accounts of historic Pima. 

Tohono O'odham, and Seri, some of the most important edible plants include various 

cacti, mesquite, ironwood, paloverde, chenopodium, amaranth, and agave (Castetter and 

Bell 1942; Castetter and Underbill 1935; Felger and Moser 1985; Russell 1908). The 

nutrient compositions and yields of many of these plants (Bean and Saubel 1972; Diehl 

1999; Doelle 1976; Ensminger et al. 1994:296; Felker and Bandurski 1979:179; Felker et 

al. 1981; Goodyear 1975; Harden and Zolfaghari 1988:522-526; Nabhan et al. 1979; Ross 

1941) indicate a high quality diet could be obtained by consuming a variety of available 

plant species (Roth 1989:87). 

The semidesert and desert grassland is the most extensive biotic community in the 

Cienega Valley. Semidesert and desert grassland communities generally have low species 

diversity, relatively low biomass, and primary productivity, but relatively high secondary 



biomass, i.e., edible portions (Kelly 1983). Since the grassland community in the Cienega 

Valley was relatively stable during the Early Agricultural period, and would have largely 

resembled the present vegetation (Hastings and Turner 1965:49-105; Martin 1963:31-34), 

species diversity was probably even lower in the Cienega Valley grasslands prehistorically 

currently. 

In the Cienega Valley, edible resources in the grasslands would have been 

comprised primarily of seeds from annuals such as sacaton (Sporobolus), panic grass 

(Panicum), and amaranth, which are highly dependent upon rainfall for their productivity. 

Other edible plants, such as the fhiits of hackberry (Celtis), mesquite, and cacti (Opuntia), 

would also have been present but not as widely available. Although semidesert grasslands 

tend to be naturally fragmented (McClaran 1995), the most abundant plant 

resources-grasses-tend to be uniformly distributed across the landscape away from major 

drainages during the late spring and summer. However, the abundance of annuals may 

fluctuate widely depending upon the amount and distribution of rainfall. 

Riparian habitats provide high primary productivity, high secondary biomass, and 

high species diversity. With abundant, diverse, and concentrated edible resources, riparian 

communities would have been preferentially selected for settlement locations by 

prehistoric groups. The riparian community has over twice the number of edible plant 

genera as other plant communities found in the Cienega Valley (see Table 2.1). Data for 

edible plants in the upland riparian community were derived principally from Adams' 

(1988) study of this environment in the San Pedro Valley. 



SimUar riparian communities were also found in the Santa Rita and Whetstone 

mountains. Some upland riparian plant species such as pine (Pinus), oak (Quercus), and 

juniper (Jimiperus) were not found along Cienega Creek during the Middle Archaic, Early 

Agricultural, or modem periods. However, other edible species were probably available. 

These could include mesquite (Prosopis spp.), hackberry (Celtis reticulata), cottonwood 

{Populus fremonti), willow (Salix spp.), velvet ash {Fraxinus pennsylvanica var. 

velutina), black walnut (Juglans major), sunflowers (Helianthus sp.), and large quantities 

of aquatic plants such as cattails {Typha spp.), rushes {Juncus spp.), and sedges {Cyperus, 

Eleocharis, and Scirpus). Therefore, although the particular tree and plant species varied 

between upland and lowland settings, riparian communities in both areas had a high 

diversity of edible plants. Due to reliable water sources, food plants in riparian areas of 

Cienega Creek would fruit and flower at about the same time, or slightly earlier, than 

plants in the adjacent semidesert grassland. The greatest abundance and diversity of edible 

flowers, fruit, seeds, and berries would have been available between August and 

November, while species with edible bark, buds, bulbs, tubers, leaves, roots, stalks, and 

stems woukl be available between April and September (Adams 1988:594). 

The Madrean Evergreen Woodland and the Madrean Montane Conifer Forest 

contain relatively low edible plant diversity with only 17 and 13 genera, respectively. This 

marks a decrease in diversity in upland settings away from major drainages and springs. 

Tree species in both woodland and conifer forests would tend to be fairly uniformly 

distributed across the landscape, although the productivity and desirability of particular 

species would vary. The spatial distribution of edible understory vegetation would be 
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variable and may depend upon the maturity of the forest. Mature forests, with their 

developed overstory canopy, would be expected to have less understory vegetation. Due 

to higher elevation and cooler temperatures, food plants in both woodland and forest 

communities would tend to fhiit and flower later in the spring and fall than plants in 

grassland areas. 

COMPARISON WITH ADJACENT AREAS 

Middle San Pedro Valley 

The climate of the middle San Pedro Valley is similar to the Cienega Valley. In 

upper bajada zones around 5,000 ft in elevation, both winter and summer temperatures are 

surprisingly mild (Sellers and Hill 1974:218). The severity of cold spells is mitigated by the 

coldest, densest air sinking to the valley floor. This keeps winter temperatures on the 

mountain slopes mild. Winter mid-day temperatures rise into the upper fifties and low 

sixties (° F), or even, during the warmer periods, into the middle and upper seventies (° F) 

(Sellers and Hill 1974:218). In summer, high elevations and frequent afternoon cloudiness 

keep the maximum daytime temperatures down. Summer nights are usually clear and cool, 

with temperatures often dropping into the low sixties or high fifties (° F) just before 

sunrise (Sellers and Hill 1974:218). 

A Chihuahuan desertscrub biotic community occupies the central portion of the 

valley (Figure 2.8). At high elevations of the Whetstone and Huachuca mountains, 

Chihuahuan desertscrub is replaced by semidesert grassland and eventually, Madrean 

Evergreen Woodlands and Madrean Montane Conifer. In the outwash plains, low hills. 
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Biotic Communities in the l\/liddie San Pedro Valley 
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Figure 2.8. Biotic communities in the middle San Pedro Valley. 



and low valley elevations, three species dominate: creosotebush (Larrea tridentata), 

tarbush (Flourensia cemua), and whitethorn acacia (Acacia neovemicosa) (Brown 

1994a: 169). Ocotillos (Fouquieria splenJens), allthom (Koeberlinia spinosa), saltbushes, 

shrub mesquite (Prosopis giandulos var. torreyana), and a variety of understory 

vegetation may also occur occasionally (Brown 1994a: 173). At higher elevations in 

outcrop, anoyo, bajada, and foothill habitats, a diverse scrub plant assemblage with leaf 

and stem succulents (e.g.. Agave sp. and Yucca sp.), sotols (Dasylirion sp.), large woody 

shrubs, and cacti, including ocotillo, coldenia, and catclaw, are present (Brown 

1994a: 174). Some cacti are present in local populations, including various species of 

Opuntia, Echinocactus, Ancistrocactus, Ferocactus, Echinocereus, and Mammillaria 

(Brown 1994a: 177). Economically important wildlife include most of the same species 

found in the Cienega Valley (Brown 1994a: 178-179). The Chihuahuan desertscrub 

community is currently expanding into areas that were formerly semidesert grasslands 

(Brown 1994a: 169; Hastings and Turner 1965). 

The distributions and diversity of edible plants in the middle San Pedro Valley 

differ from the Cienega Valley in several important ways. The community has relatively 

low primary productivity, low secondary biomass, and low species diversity. Also, 

diversity of edible plant genera is lower than in Sonoran Desertscrub and semidesert 

grasslands (see Table 2.1). Since three dominant plant species in Chihuahuan desertscrub 

cotnmunities-creosotebush, tarbush, and whitethorn-have few edible parts, there is also 

considerably less secondary biomass than found in the Sonoran Desert or semidesert 

grassland communities. Although a large number of annuals and some cacti are present. 
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the cacti are small and not widely distributed (Brown 1982:177), and the annuals are 

highly dependent upon rainfall for their productivity. This relatively productive 

environment would have been most productive between late spring and fall. 

Greater Tucson Basin 

The greater Tucson Basin is characterized by high temperatures and low effective 

moisture. In the middle Santa Cruz Valley, the average annual precipitation is less than 10 

in, about half of which falls during the summer monsoon (Sellers and Hill 1974:330). At 

2,400 ft elevation, sununer temperatures in Tucson usually range between the middle 

sixties and low one hundreds (° F)- Most of the remaining precipitation occurs during the 

winter (Sellers and Hill 1974:330). Winters near Tucson are generally mild and dry, with 

early morning temperatures usually above freezing and seldom low enough to damage 

cultivated crops. Winter aftemoon temperatures are normally in the upper sixties or lower 

seventies (° F) (Sellers and Hill 1974:530). Due to high elevations, the Catalina and 

Rincon mountains around Tucson receive more rainfall and have temperatures 20 to 30° F 

cooler than in the valley bottom. Cold air drainage off these mountains lowers winter 

temperatures in the valley bottom. 

The greater Tucson Basin is part of the Lower Colorado River Valley Subdivision 

and Arizona Upland Subdivision of the Sonoran Desertscrub Biotic Community (Turner 

and Brown 1994) (Figure 2.9). Two vegetative series are most common in the Lower 

Colorado River Valley Subdivision: (1) the saltbush series on gently sloping lands and 

valleys in floodplain settings near major drainages and washes; and (2) the creosotebush-
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Biotic Communities 
In the Greater Tucson Basin 
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Figure 2.9. Biotic communities in the greater Tucson Basin. 
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white bursage series on the lower bajada. The Arizona Upland Subdivision is unique in its 

high species diversity of trees, large cacti, and succulents (Turner and Brown 1994:182). 

Its dominant vegetative series is the paloverde-cacti-mixed scrub which is best developed 

on bajadas and mountain slopes. Common tree species include: paloverde (Cercidium 

spp.), ironwood {Olneya tesota), mesquites (Prosopis spp.), and acacia (Acacia spp.). 

Numerous species of cacti and succulents are present, including: prickly pear and choUa 

(Opuntia spp.), saguaro (Camegiea gigantea), organ pipe (Stenocereus tureri), 

pincushion {Mamillaria spp.), and barrel cactus (Ferocactus spp.), among others (Turner 

and Brown 1994:200). 

As a result of the steep gradient of the Catalina and Rincon mountains, several 

vegetative communities, including semidesert grassland, Madrean Evergreen Woodlands, 

and Madrean Conifer Forests (see above), are located within short horizontal distances. 

Wildlite found in the greater Tucson Basin resembles that found in the Cienega and middle 

San Pedro valleys. While most animals can be found in any environmental zone, the 

abundance of certain animals varies seasonally. 

The structure and diversity of edible plants in the greater Tucson Basin-and to a 

lesser extent the middle San Pedro Valley-differs from those found in the Cienega Valley. 

Due to high temperatures and low precipitation, Sonoran Desertscrub vegetation produces 

relatively low primary productivity, but high secondary biomass and high species diversity 

(Huckell 1988:74). As previously mentioned, the Sonoran Desertscrub community has the 

greatest overall species diversity with over 170 plant species listed in Brown (ed. 1994) 

and 27 edible plant genera, some of which contain up to 25 different species (see Table 



2.1). The diversity of plant resources is further increased by the topographic variability of 

the nearby mountains and the different biotic communities found at higher elevations (Fish 

at al. 1990b, 1992; Huckell 1988:74; Roth 1989,1992). 

Based on ethnographic accounts, some of the most important edible plants include 

various cacti, mesquite, ironwood, paloverde, chenopodium, amaranth, and agave 

(Castetter and Bell 1942; Castetter and Underbill 1935; Felger and Moser 1985; Russell 

1908). The leguminous trees and cacti, in particular, produce large quantities of edible 

seeds (Felger 1975). Although their distribution is closely tied to the distribution of water, 

they would have produced seeds and fhiits even during periods of drought (Felger 1977). 

These resources would have been especially important in a region where the spatial 

distribution and intensity of rainfall are highly variable. In contrast, annuals such as chia, 

dropseed, grama grass, chenopods, and amaranths are highly dependent upon rainfall tor 

their productivity and would have been less reliable sources of food. 

ETHNOGRAPHIC REVIEW OF SELECTED FORAGERS AND FARMERS 

A brief review of some Native American forager and farmer ethnographic data is 

presented to: (1) show the potential variability and complexity of prehistoric land use, 

settlement patterns, and mobility strategies; and (2) highlight some of the decisions or 

tradeoffs made between mobility and subsistence. Five ethnographic groups are presented: 

(1) the Cahuilla, in southern Califomia (Bean 1972; Bean and Saubel 1972); (2) the 

Raramuri (Tarahumara), in northern Mexico (Hard and Merrill 1992); (3) the Pima, in 

southern Arizona and northern Mexico (Castetter and Bell 1942; Childs 1954; Russell 



1908); (4) a Southern Paiute group in northwestern Arizona and southern Utah (Kelly 

1964); and (5) a Northern Paiute group in the Great Basin (Fowler 1989, 1992; Kelly 

2001). 

The quality and detail of the ethnohistoric and ethnographic data presented varies 

for each group. These groups are not meant to represent the entire range of variability of 

Native American foragers and farmers in the western United States and northwest Mexico; 

rather, they show some of the variability in settlement patterns, mobility strategies, and 

scheduling and economic considerations that can exist within and among cultural groups 

occupying a region. This overview is also not used to construct an archaeological model 

since there is no reason to expect the prehistoric and historic mobility strategies to be 

similar (Kelly 2001:23). 

Cahuilla in Southern California 

The Cahuilla of southern California occupied a 2,400 mi* territory which was 

divided into 10 or 12 geographical areas (sibs), ranging in size from 70 to 600 mi*. These 

territories were usually wedge shaped to include several biotfc communities, with natural 

geographic features as boundaries (Bean 1972). Each sib contained several villages 

located to take advantage of important resources such as climate, water, food, and 

materials (Bean 1972:73). Most villages were located in the center of major food resource 

patches. In the Upper Sonoran Desertscrub, villages were situated in well-watered 

canyons or on alluvial fans near streams or springs that contained nearby plant and animal 

foods. In the Lower Sonoran Desertscrub, they were located at the lower end of alluvial 



fans where high water tables enabled the Cahuilla to dig shallow wells to reach dependable 

water and to be near large clumps of mesquite (Bean 1972:74). Once established and 

considered permanent, a village was the exclusive property of the specific lineage which 

occupied it and was associated with a particular sib (Bean 1972). 

Villages were occupied year round. Small groups of residents would leave the 

village for activities such as foraging and hunting and to visit and trade with neighboring 

groups (Bean 1972:82). Large groups (one-half to one-third of the village population) left 

the village at certain times of the year when important food staples such as acorns, 

mesquite, or pinyon were available for harvesting and collecting (Bean 1972:71). Unless 

the food resources were close to the village, these large foraging groups commonly 

camped for one or more weeks near the desired food resource. Hunting trips may also 

have lasted several days. Occasionally, a village group moved seasonally to another 

location to escape extreme summer temperatures (Bean 1972:71). 

Food-gathering ranges were typically located within 16 mi of the village; 

approximately 80 percent of all food resources could be found within S mi of a village 

(Bean and Saubel 1972). The types of food resources procured were seasonally variable. 

Between January and February, there was heavy reliance on stored foods, although some 

foraging of agave by the men and boys occurred (Bean and Saubel 1972:20). At the 

beginning of spring, many green fhiits and buds usually became available within 2 mi of 

the village. Between April and May, yucca, wild onion, barrel cactus, tuna cactus, 

goosefoot, catclaw, and ocotillo were harvested for their edible parts (Bean and Saubel 

1972:20). 



During June and July, staple foods such as the fhiits (pods) of honey and 

screwbean mesquite were gathered in huge quantities by large foraging groups. Folks 

living in the Upper Sonoran Desertscrub would often camp for one or more weeks in the 

Lower Sonoran Desertscrub to harvest these crops (Bean and Saubel 1972). Participation 

by a large number of people enabled rapid gathering of pods in a quantity that could be 

stored by the village for as long as a year. In addition, there were abundant foods in the 

foothills within 3-4 mi of each village, including manzanita and many other berries, yucca, 

and various Opuntia cactus species (Bean and Saubel 1972). 

Between August and September, grass seeds, chia, saltbush seeds, pinyon nuts, 

palm tree fruit, thimble berry, wild raspberry, wild blackberry, juniper berry, and 

chokecherry could be harvested. Many of these food plants were at higher elevations but 

were still within a few hours of each village. Pinyon and juniper were often located 10 mi 

or more from villages, and family groups went to these groves to work as a team, usually 

returning home within a week with a maximum harvest (Bean and Saubel 1972). Between 

October and early November, acorn was usually harvested within 10 mi of the village. 

Again, foraging parties may have camped for a couple of weeks while harvesting, and then 

hauled large quantities of acorns back to the village (Bean and Saubel 1972). A number of 

maturing mountain berries including juniper, mistletoe, and California holly may have also 

been collected during this period. By late November, the amount of gathering decreased, 

but by late December, the men were again seeking out agave plants and a new seasonal 

round began (Bean and Saubel 1972). 



Rardmuri (Tarahumara) in Northern Mexico 

The Rardmuri in northern Mexico are farmers who practice four types of 

residential mobility and some logistical mobility (Hard and Merrill 1992). Not all Raramuri 

households practice each type of residential mobility; any given household can vary its 

mobility strategy within any given season or year. The logistical mobility practiced by the 

Rarimuri generally involves men traveling outside the valley to work for wages. The 

Rardmuri may also make day trips to the bean fields, herd animals, gather plants, cut 

wood, and participate in religious and political activities outside of the valley (Hard and 

Merrill 1992:605). However, they rarely take day trips to tend their fields located outside 

of the valley. They travel to a nearby town to sell and buy goods and seek medical 

treatment. These trips occasionally extend overnight (Hard and Merrill 1992:605). 

The first type of residential mobility occurs during the growing season. At this 

time, households move to residences located at fields outside the valley, moving distances 

between 2.S and 8.5 km (average 4.6 km) and living there firom several days to several 

weeks at a time (Hard and Merrill 1992:605). Residential mobility during the growing 

season occurs because activities conducted at distant fiekls typically require stays of up to 

several days. The entire household moves because women are needed to prepare the food 

during these longer stays. Also, for some households, the effort required to transport the 

harvest fi-om the distant fields back to the village is considered too great. For those 

households, it is easier to move their residence (Hard and Merrill 1992). 



Second, some households move to spend the cold, wet months of the year in 

rockshelters or winter houses. The most important factor motivating winter residential 

moves is whether or not the household is caring for sheep and goat during the winter. 

Since sheep and goat need to be protected from the cold, rain, and snow, households will 

relocate to rockshelters because rockshelters are often close to firewood, are warmed by 

the early morning sun, and are generally drier and warmer than the valley homes (Hard 

and Merrill 1992:613). Third, entire households sometimes temporarily relocate to work 

for wages outside of the community. Fourth, during the winter and spring, households also 

spend several days, and sometimes weeks, away from their home organizing and 

celebrating religious ceremonies at the community church (Hard and Merrill 1992). 

Pima in Southern Arizona and Northern Mexico 

The Pima, Papago, Sand Papago, and Lower Pima of southern Arizona and 

northern Mexico all consider themselves to be ethnically Piman and are part of the Piman 

language group (Kroeber 1934; Miller 1982:120; Sauer 1934). However, each group lives 

in very different environmental settings, whk;h have influenced settlement patterns and 

nK>bility and subsistence strategies of these groups (Fish and Fish 1991). 

The Lower Pima were high-elevation farmers in the forested Sierra Madre of 

central Sonora. The Sand Papago had a mobile hunting and gathering lifestyle in small 

groups in the driest lowland desert of western Sonora and Arizona (Childs 19S4). 

However, they are known to have conducted limited agriculture (Castetter and Bell 

1942:63). The Papago subsisted with a combination of floodwater farming and intensive 



foraging in the more mesic desert zones of southwestern Arizona (Castetter and Bell 

1942). Before contact with Europeans, they occupied large field villages during the 

summer when food was most plentiful and broke into family groups for the winter season 

in the nwuntains. The Sobaipuri and later Papago river settlements of the Santa Cruz 

River, however, were continuously occupied. During periods of extreme economic or 

political stress, the Papago employed another mobility strategy, that is, completely 

abandoning their region and taking refuge with neighbors (Bolton 1930:2, 17-19; 

Hackenberg 1972). The sedentary Upper Pima were located along perennial desert rivers 

and practiced riverine irrigation, as well as flood-water farming. Foraging was a more 

supplemental endeavor for the sedentary Upper Pima (Castetter and Bell 1942; Russell 

1908). 

Southern Paiute in Southern Utah and Northern Arizona 

During the middle to late 1870s, the Kaibab, a Southern Paiute band in 

northwestern Arizona and southern Utah, were almost entirely dependent upon wild 

foods, although some began practicing native agriculture around the middle of the 1800s 

(Kelly 1964:6). Most residential settlements were concentrated at lower elevations near 

springs at the edges of the Vermilion Cliffs, Paria Plateau, and Kaibab Plateau. These 

settlements were strategically located near water and fuel sources on the scarps of the 

plateaus. They were also near hunting and seed collecting areas on the desert flats, and 

deer, pine nuts, and yucca fruit on the higher plateau (Kelly 1964:7). Families tended to 

camp year after year at the same springs. Although upland and high plateau areas had 



water, they were not suitable for long-term residential sites due to the depth of winter 

snows (Kelly 1964:6). 

Residents would leave residential locations to conduct hunting and foraging trips 

(Kelly 1964:7). During the fall, most households made trips to the plateaus to collect 

yucca fhiits, harvest pine nuts, and hunt deer. Although foods were stored during this 

period, stored resources became depleted during the late winter and spring seasons (Kelly 

1964:22). This prompted many to travel to the rim of the Colorado River and several 

tributary canyons to gather agave, cacti, and juniper berries during this period. Although 

several types of berries were available, those berries, acoms, and roots were infrequently 

used by the Kaibab. Roots and berries were a more important food resource for the 

Kaiparowits. a nearby southern Paiute group (Kelly 1964:152). By summer, people 

resumed residence at their privately owned springs at the bases of the plateaus. They 

harvested seeds on the flats of the adjacent valley floors. In late summer, some returned to 

higher elevations to gather other types of seeds and berries. Small game, available 

throughout the year, were probably the main source of meat. 

Occupants of nearby watering places tended to share the same seasonal round, 

thereby forming informal economic units (Kelly 1964:8). Within an economic unit, there 

was frequent movement between springs and contact between groups on a local and wider 

scale. Although ownership of the springs was generally known, some regions such as the 

Kaibab Plateau and rim of the Grand Canyon were considered communal areas and 

exploited by the Kaibab at large. Although established camps were absent in these 



communal areas, people from all parts of the Kaibab territory would gather at communal 

grounds at least intennittently during the fall and winter (Kelly 1964). 

Northern Paiute in the Western Great Basin 

Various households of the Toedokado, a Northern Paiute group located in the 

Carson Desert in the western Great Basin, practiced both residential and logistical mobility 

during the early historic period. (The following information is derived from a recent 

summary of the Northern Paiute in the Carson Desert presented in Kelly [2001:22-23]). 

Fish, large game, seeds, and pinyon appear to have been particularly important food 

resources; men acquired fish and large game, while women procured seeds and pinyon. 

Although the wetlands in the Carson Desert may have provided the Toedokado 

with a central base, food resources away from the wetlands were attractive for some 

families, even with the additional time and energy required to move camp (Kelly 2001:23). 

Throughout the summer and fall, the Paiute spent considerable time gathering resources 

and storing them for the winter, although no single resource could be reliably stored in 

bulk. Pinyon was an important stored resource, but it was not always available (Fowler 

and Fowler 1971:39; Steward 1938). In the fall, the inhabitants of the Carson Desert 

sotnetimes traveled distances between 65 and 95 km to gather pinyon nuts in the nearby 

mountains (Steward 1939). To supplement pinyon nuts, other resources were stored, 

including grass seeds, grasshoppers, serviceberries, yampa, caterpillars, sunflower seeds, 

roots, fly larvae, dried fish, and rabbit meat (Fowler 1989:11). 



During the spring and fall, some Toeddkadd apparently moved their residences 55 

km west and 90 km south of the Carson E)esert to the Tnickee and Walker rivers to 

harvest trout (Fowler and Bath 1981; Park 1938; Stewart 1939:41; Wheat 1967, cited in 

Kelly 2001:22). Others, however, camped in the mountains, and men would come down 

to the river periodically to fish, taking their catches back to their families in the hills 

(Fowler 1989:101). Roots were also gathered in the spring by women and girls who 

would make one- to two-day excursions into the lower elevation of the Stillwater Range 

to collect the roots (Fowler 1989:14, 1992:101). 

During the winter, some families camped along the Walker River so the men could 

fish and hunt deer and rabbits. In the summer, the Walker River winter villages broke into 

family groups that spread across the desert collecting roots and especially grass seed. The 

men helped move the camp to the area where seeds were gathered and made logistical 

trips to the river, bringing fresh fish back to the camp (Fowler 1989:101). Although the 

Paiute usually spent winters on the valley floor (Wheat 1967), the Paiute in the Carson 

Desert sometimes wintered in the mountains (Stewart 1941:374; Stone 1987-1988:42; 

Wheat 1967:15). 

RESOURCE PROCUREMENT 

It should be clear from the ethnographic review that the diversity, abundance, and 

spatial and temporal distributions of edible plants influences foragers' and farmers' 

decisions about settlement location and subsistence strategies. Two particularly important 

considerations for foragers and farmers are scheduling and risk. Scheduling refers to the 



time and labor need to procure food resources and is primarily affected by resource 

seasonality. Risk can be defined as, "unpredictable variation in some ecological or 

economic variable (over time and/or space)" (Kelly 1995:1(X)). Risk differs from resource 

stress because risk usually means the chance of going without enough food, while, "stress 

refers to periods when this happens" (Kelly 1995:101). Since Archaic groups were 

foragers and Early Agricultural groups were mixed agriculturalists and foragers, it is likely 

that slightly different factors influenced scheduling and risk management decisions during 

these periods. 

Scheduling 

The time and labor required to procure food resources is primarily affected by 

resource seasonality. Based on analyses of paleobotanical remains from archaeological 

sites, the major native food plants during the Middle Archaic and Early Agricultural 

periods were mesquite iProsopisY, small, starchy seeds of weedy, herbaceous plants such 

as Chenopodium/Amaranthus sp.; Descuraninia sp.; Gramineae; Sporoblous sp.; 

Agrostis/MuMenbergia sp.; Eragrostis sp.; rushes (JIMCUS); sedges (Cyperaceae); and 

cacti such as saguaro {Camegia gigantea), Echinocereus sp., Opuntia sp., and 

Mammillaria sp. (Diehl 1999:56,2001). Numerous obscure taxa are also represented in 

archaeological deposits. Other ethnographically important plants such as ironwood and 

paloverde (Castetter and Bell 1942; Castetter and Underbill 1935; Felger and Moser 1985; 

Russell 1908) may also have been used prehistorically in Sonoran desertscrub 

environments. 



Mesquite has significantly higher yields than other plants but requires more 

processing time. Interestingly, water stress stimulates growth of mesquite pods rather than 

wood growth, leading to higher pod yields in drier years (Felker et al. 1981:1, cited in 

Diehl 1999:55). Pods were available for harvesting between August and October (Kearney 

and Peebles 1960). The weedy, herbaceous plants grow well in disturbed conditions (Diehl 

1999) and would have been locally available and often abundant in the floodplains of 

Cienega Creek, as well as the middle Santa Cruz and San Pedro rivers. Except for 

Descuraninia sp., which is available in May and June, seeds of weedy herbaceous species 

would have been available between August and December (Diehl 1999:56). Saguaro fhiits 

were probably available during June and July, while other cacti such as cholla and prickly 

pear would have been available between April and June and June and October, 

respectively (Kearney and Peebles 1960). 

Since most archaeological work in southeastern Arizona has been conducted in the 

greater Tucson Basin, this list is biased toward food resources found in Sonoran 

IDesertscrub environments. Middle Archaic and Early Agricultural foragers in the Cienega 

Valley couW also have exploited additional food plants such as juniper (Juniperus), 

Arizona walnut {Juglans major), and oak (Quercus), which were not available at lower 

elevations. Juniper berries ripen between August and October, but would have been 

available on the trees throughout much of the winter (Adams 1988:285-290). The fhiit 

from walnut and oak trees would have been available from September to November and 

August through November, respectively (Adams 1988). 



Some food plants important ethnographically, such as agave and yucca (Bell and 

Castetter 1941; Castetter et al. 1938; Gentry 1982:3-24), have been recovered at Early 

Agricultural period sites in the Cienega Valley and the Tucson Basin (e.g., Diehl 2001; L. 

Huckell 1995a). Typically, the leaves of agave and yucca are removed when the root is 

dug up. Unless the fibers or other plant parts were needed, only the root would have been 

brought back to a site for roasting and consumption. Therefore, it is probable that agave 

and yucca remains are underrepresented at archaeological sites. Since evidence for much 

earlier consumption of agave root is found in the Tehuacan Valley (Callen 1967, cited in 

L. Huckell 199Sa), agave and yucca consumption may have occurred during both the 

Archaic and Early Agricultural periods in southeastern Arizona. 

In the Middle Archaic component at Los Pozos along the middle Santa Cruz, 

mesquite and small starchy seeds from weedy herbaceous plants had the highest ubiquity 

values in flotation samples; saguaro and cactus seeds were absent (Diehl 1999:49-60). 

This suggests the site was occupied continuously or intermittently between May and 

December, with most of the occupation occurring between September and November 

(Diehl 1999:57). The lack of saguaro and other cactus seeds suggests the entire residential 

camp was relocated between June and July to procure these resources (Diehl 1999) or that 

occupants of the site did not eat them. If this pattern is representative of the scheduling 

choices of Middle Archaic foragers, they may have occupied floodplain settings during the 

late spring to early summer and late summer to fall when mesquite pods and the seeds 

from weedy herbaceous plants could be harvested. During the late summer, forager 

occupation might have shifted to upper bajada settings to harvest saguaro. 



During the Early Agricultural period, there may have been scheduling conflicts 

between maize cultivation and mesquite and saguaro harvesting (Roth 1989:100). 

Ethnographic observations of the Tohono O'odham in the Sonoran Desert indicate maize 

is best planted after the summer rains begin and harvested in October (Castetter and Bell 

1942:145). If summer rains came in July or early August, plants would have had sufTicient 

water to grow and mature before the first frost (Nabhan 1983). A scheduling conflict 

between maize planting and saguaro harvesting may occur because field preparation and 

maize planting were most commonly conducted in floodplain settings and saguaro 

harvesting was conducted in upper bajada settings. Paleobotanical remains of maize and 

saguaro are found at Early Agricultural period sites in the Cienega Valley and the Tucson 

Basin (e.g., Diehl 2001; L. Huckell 1995a, 1995b). One possibility is that small, task-

specific groups ventured from floodplain sites to upper bajada settings in the greater 

Tucson Basin for saguaro harvesting. 

Another possible scheduling conflict occurs between maize harvesting and the 

harvesting of mesquite, juniper, walnut, and oak fruits. Since mesquite and maize are 

located in floodplain environments or on the adjacent alluvial fians, both could be 

harvested without a division of labor (Roth 1989:101). Juniper, walnut, and oak are 

generally available at higher elevations away from the floodplains of Cienega Creek and 

the middle Santa Cruz and middle San Pedro rivers. Also, the fruits of mesquite, juniper, 

walnut, and oak are available between September and November and can generally be 

harvested for sometime after they ripen. Therefore, if these resources were monitored, 

scheduling conflicts could have been avoided. 



It is doubtAjl that there were major scheduling conflicts between foraging, 

planting, and hunting, although the allocation of time for foraging, planting, and hunting 

activities may have changed. During important planting and harvesting seasons, the 

amount of time spent hunting probably decreased, but increased once these activities were 

completed. 

A similar scenario probably occurred during the ceramic period (Szuter 1988). The 

type of game hunted may have also changed. Small game such as rabbits may have been 

hunted opportunistically during busy planting and harvesting times, while the hunting of 

large game may have been pursued in a more concentrated way by hunting parties or 

opportunistically by foraging parties. Hunting would have been especially important 

during the winter and early spring when few edible plant foods were available to forage. 

Stored foods such as mesquite, juniper, walnut, oak, saguaro, and maize would have been 

especially important during this time. 

Risk 

The perception of risk is influenced by variations in resource abundance, spatial 

extent, and spatial and temporal predictability. Unpredictable variation in the spatial and 

temporal distribution of food resources was probably the major economic risk facing 

prehistoric foragers and mixed agriculturalists/foragers. The amount of perceived risk may 

also have depended upon whether foragers' goals were long-term or immediate and 

opportunistic (Kelly 1995). Hunter-gatherers respond to risky situations by altering their 

diets as the range of resources and conditions change (Kelly 1995:100). Two common 



optimal foraging models suggest ways foragers may have coped with economic risk: the 

diet breadth and the patch-choice models. 

The diet breadth model predicts whether a resource will be taken by a forager 

when encountered while foraging (Hill and Hawkes 1983; Smith 1983, 1991). The 

decision-making process of foragers is approximated by assuming foragers seek to 

maximize their overall energy-return rate while foraging. Food resources are ranked by 

evaluating the time it takes to locate a resource (search cost) and the time it takes to 

harvest, or pursue and kill, and process the food resource (handling cost) (Kelly 1995:78). 

Foragers decide which foods to take based on their knowledge of search and handling 

costs of each type of food resource. 

Ethnographic work with the Apache confirms resource abundance alone cannot be 

used to predict whether a food resource will be utilized (Hawkes et al. 1982). If a high-

ranked resource becomes available, lower ranked resources will be dropped firom the diet 

regardless of their abundance (Hawkes et al. 1982). This may occur even if increased 

search costs of some high-return rate resource decrease the overall harvesting efficiency 

(Kelly 1995:87). Forager diets woukl become diversified from a reductton of high-ranked 

resources in the environment, not necessarily by conscious decision making to diversify 

the subsistence base and reduce risk (Kelly 1995:100). However, foragers may have 

consciously diversified their resource base to make it more stable and reliable; i.e., to 

minimize risk (Ford 1984) by developing technology that encourages diversification such 

as seed grinding and storage (Hayden 1981a, 1981b). 



The patch-choice model, "assumes that resources are dispersed in patches rather 

than homogeneously across a landscape" and are sequentially and randomly encountered 

(Kelly 1995:90). Patches are ranked in terms of the energetic return per unit of time based 

on declining return rates (Kelly 1995:91). Since foraging decisions are based on the return 

rate of different resource patches and not particular species, foragers decide if the cost of 

moving and encountering another patch is more energy efficient than staying in the current 

resource patch. In selecting resource patches, foragers should choose patches with the 

highest return rate given their knowledge of the spatial and temporal distribution of other 

resource patches (Kelly 1995). Both the diet breadth and patch models include the time 

spent searching for a new resource patch in calculations of the energy return rates of 

patches. 

Both models assume foragers search the environment randomly and simultaneously 

for all resources. However, foragers usually plan where they will forage and what 

resources will be procured. Despite this weakness, both models have utility. The patch-

choice model predicts which areas should be targeted for foraging and how long people 

stay there, while the diet breath model predicts which resources in those patches should be 

used (Kelly 1995:97). 

In the Cienega Valley, resource patches were most predictable and richest in 

riparian and upland settings with oak woodlands and conifer forests where resources grew 

in dense stands and have known temporal availability and predictability. Resource patches 

were only low to moderately predictable and abundant in semidesert and desert grasslands. 

Away from perennial water, the predictability of food resources like annuals in grassland 



areas was greatly influenced by the distributioti and quantity of summer rains. Therefore, 

the amount of seed production in grasslands varied spatially across the landscape and 

temporally from year-to-year, reducing the predictability of this biome. As a result, 

resource patches in grasslands would not have been as predictable and reliable as resource 

patches in other biomes in the valley. Although resources patches in grasslands may have 

been monitored, their spatial distribution may have varied from year-to-year based on the 

spatial distribution of summer rains. Foragers and mixed agriculturalists/foragers would 

have selected specific plant resources within the riparian and upland settings that provided 

the highest energetic returns per unit weight or per unit of time, such as mesquite, walnut, 

oak, and seeds of herbaceous plants. 

The greater Tucson Basin and middle San Pedro Valley also have abundant and 

predictable resource patches in riparian and upper bajada zones with Sonoran Desertscrub 

vegetation and oak woodlands and conifer forests. In the greater Tucson Basin, important 

food resources such as cheno-ams, Descurainia, Sporobolm, mesquite, and saguaro grew 

in dense stands in riparian and upper bajada settings and had predictable spatial and 

temporal availability (Diehl 2001:200). Some food plants, like mesquite and cacti, produce 

froiits and seeds regardless of the amount of summer and winter rains. Mesquite actually 

produces more pods during dry seasons than during wet years. 

In lower bajada settings of the greater Tucson Basin, resource patches are not 

uniformly distributed. However, the distribution of resources patches would have been 

known to prehistoric foragers because mesquite and cacti are not annual plants, and their 

spatial distribution changed little from year-to-year. Since the abundance of particular 
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resources in each patch would have varied seasonally, the most important plants were 

probably monitored and intensively harvested as they became available. Lower-ranked 

plants may have been opportunistically exploited. 

In middle and lower bajada settings of the middle San Pedro Valley, resource 

patches were more uniformly distributed than similar settings in the greater Tucson Basin, 

but less uniformly distributed than in the Cienega Valley. Particular food resources in each 

patch would have been less varied than those found in either the greater Tucson Basin or 

the Cienega Valley. When the distribution, diversity, and type of food resources are 

compared, resource patches and specific food resources in the middle and lower bajada 

with Chihuahuan Desertscrub vegetation would have produced lower energy yields than in 

the Cienega Valley and the greater Tucson Basin. 

MODEL OF LAND USE IN SOUTHEASTERN ARIZONA 

The assumptions and predictions in the patch-choice and diet breadth models were 

used to develop a model of expected land use during the Archaic and Early Agricultural 

periods in southeastern Arizona. Due to the general aridity of the region, it is predicted 

that prehistoric groups across southeastern Arizona would have been closely tied to water 

resources. During the Archaic and Early Agricultural periods, Cienega Creek, the San 

Pedro River, and some reaches of the Santa Cruz River were probably perennial with lush 

riparian and marshy habitats (Eddy and Cooley 1983; Haynes and Huckell 1986; Waters 

1988a, 1988b). Since these habitats provide resource patches with high species diversity 

and highly predictable and abundant resources, it is postulated that Archaic and Early 
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Agricultural groups would have preferentially exploited riparian areas across southeastern 

Arizona. 

Upland and upper bajada settings in the Cienega Valley and the middle San Pedro 

Valley contained oak and evergreen woodlands. These vegetative communities have 

spatially and temporally predictable and abundant resources but considerably less species 

diversity than upper bajada settings in the greater Tucson Basin, which contained Sonoran 

Desertscrub vegetation. Resource patches in Sonoran Desertscrub vegetation are very 

predictable, seasonally abundant, and highly diverse. The diversity of food resources in 

upper bajada settings in all three areas, but particularly the greater Tucson Basin, was 

enhanced by the topographic variability of the surrounding mountains (Fish et al. 1990b, 

1992; Huckell 1988:74). Therefore, it is predicted that upland and upper bajada settings 

would also have been preferentially exploited, probably during the late summer and fall 

when food resources-especially oak, walnut, saguaro, and cacti-were particularly 

abundant. 

It is expected that land use would have been most different in the middle bajada 

among the three geographic areas because the diversity and structure of resources varied 

the most in this setting. In the middle bajada, the Cienega Valley has semidesert 

grasslands, while the middle San Pedro Valley has Chihuahuan desertscrub vegetation. 

Prehistorically, the San Pedro Valley probably contained more semidesert grasslands than 

are present today. In semidesert grasslands, the predictability of annual foods such as 

grasses was greatly influenced by the distribution and quantity of summer rains. Therefore, 

the amount of seed production varied spatially across the landscape and temporally from 
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year-to-year, reducing the predictability of this biome. Since semidesert grasslands also 

have low species diversity and are uniformly distributed across the landscape, foragers 

would have had few non-grass food species to exploit when the distribution and quantity 

of summer rains produced low yields of grass seeds. Since this would have increased the 

economic risk of foragers exploiting grassland settings, it is expected that foragers and 

early farmers would rarely locate their residential sites in this environmental setting if other 

more attractive settings were available. 

In the Chihuahuan Desertscrub in middle bajada settings in the middle San Pedro 

Valley, resource patches are regularly distributed across the landscape. Although specific 

resources may be seasonally abundant, these patches have low species diversity of low 

ranked resources. These include creosotebush, whitethorn acacia, and tarbush, making this 

environmental zone of limited utility to Archaic and Early Agricultural foragers. As a 

result, it is expected that foragers and early farmers would quickly exhaust resource 

patches near residential camps 

In contrast, the middle bajada setting in Sonoran Desertscrub would have had 

resource patches that were very predictable, highly diverse, and seasonally 

abundant-regardless of the amount of summer rains. These resource patches would have 

contained a variety of food plants such as prickly pear, choUa, saguaro, various other 

cacti, mesquite, and paloverde. As a result, resource patches in the greater Tucson Basin 

had nwre predictable and reliable food resources than found in the Cienega Valley or the 

middle San Pedro Valley. Therefore, it is postulated that middle bajada settings in the 
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greater Tucson Basin were utilized more than middle bajada settings in the Cienega and 

middle San Pedro valleys. 

It is expected that, during the Archaic period, foragers moved their residential 

location based on the distribution of seasonally predictable and abundant food resources. 

Potential staples in their diets included mesquite and fruits from other trees such as walnut 

and oak, small starchy seeds from weedy herbaceous plants, and saguaro seeds. Few 

scheduling conflicts for harvesting wild food resources should have been evident. 

However, during the Early Agricultural period, it is expected that potential scheduling 

conflicts may have existed between planting and harvesting maize and harvesting other 

important food resources in upper bajada and riparian contexts. One possible strategy that 

may have been employed was to send small foraging groups out from residential areas 

near cultivated lands to harvest wild foods. In all three geographic settings, it is postulated 

that stored resources, particularly maize, would have been extremely important for 

prolonged occupation of a given resource zone. Maize cultivation increased the density of 

available food by providing dense stands that could be stored for use during periods when 

local wild resources were unavailable (Roth 1989). Therefore, it is hypothesized that 

storage technology and maize cultivation were adopted because they helped reduce 

economic risk by making the subsistence base more stable, reliable, and abundant. 
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CHAPTER 3 

PREHISTORIC CULTURAL SEQUENCE IN SOUTHEASTERN ARIZONA 

INTRODUCTION 

The Cochise cultural sequence was the first system developed to describe Hoiocene 

hunting and gathering cultures in southeastern Arizona (Sayles and Antevs 1941). The 

sequence is based on a single type location, Whitewater Draw (Sayles and Antevs 1941). 

Three developmental "stages" of the Cochise culture were defined-Sulphur Springs, 

Chiricahua, and San Pedro-based on the stratigraphic relationship of artifacts, features, and 

faunal remains at that site. These stages were delineated based on a sequence of ground 

stone tools and other artifacts and were viewed as representing a cultural continuum. Since 

several detailed reviews and critiques of the Cochise culture concept and the work 

conducted by early researchers, such as Emil Haury, Frank Eddy, Cynthia Irwin-Williams, 

Norman Whalen, and others during the 1940s to 1980s, on Archaic periods in southeastern 

Arizona have been presented elsewhere (e.g., Huckell 1996; Mabry 1998c; Mabry and 

Stevens 20(X)), this chapter does not duplicate those discussions. The literature review 

below presents current views (post-1980), of the prehistoric cultural sequence in 

southeastern Arizona, relying heavily upon summaries presented in Huckell (1996), Mabry 

(1998c), and Mabry and Stevens (2000). 

Over the 40 years following the proposal of the Cochise sequence, artifact 

assemblages resembling those found at Whitewater Draw were discovered in southwestern 

(Ezell 1954; Haury 1950) and east-central Arizona (Haury 1943, 1957; Wendorf and 
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Thomas 1951), central and western New Mexico (Agogino 1960a, 1960b; Agogino and 

Hester 1953; Agogino and Hibben 1958; Campbell and Ellis 1952; Dick 1951, 1965; 

Martin etal. 1949, 1952), and northwestern Mexico (Fay 1956, l967;Hayden 1956; 

Johnson 1963, 1966). San Pedro-like artifacts were also identified in Sonora, Mexico (the 

"Peralta Complex;" Fay 1967), the middle Rio Grande Valley of central New Mexico (the 

"Atrisco Focus;" Campbell and Ellis 1952), and the Jornada Basin of southern New 

Mexico (Lehmer 1948). It has also been suggested that the Cochise cultural sequence was 

related to contemporaneous industries and cultures in adjacent regions such as 

southwestern Arizona, southern California, southern New Mexico, and Colorado (Berry 

and Berry 1986; Campbell and Campbell 1935; Haury 1943, 1950; Morris and Burgh 

1954; Rogers 1958,1966). 

During the 1980s, it became clear that many of the primary features of the Cochise 

cultural sequence were not valid. Waters (1986b) reinvestigated the stratigraphic 

relationships and age of some Cochise culture type sites in Whitewater Draw and found the 

Cochise cultural sequence was not stratigraphlcally or temporally continuous. With a 

4,000-year gap between the Sulphur Springs and Chiricahua stages, cuitural continuity 

among the three stages was no longer tenable (Waters i986b). Comparisons anwng the 

Cochise culture and other Holocene archaeological sequences in the greater Southwest and 

western North America led some to suggest the Cochise culture was a regional expression 

of a pan Southwestern Archaic tradition (Dean 1987; Huckell 1984a). To reflect this, 

Huckell (1984a) suggested the Sulphur Springs, Chiricahua, and San Pedro stages be 

referred to as Early, Middle, and Late Archaic periods, respectively. 
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By the mid- 1990s, a rapid increase in the number of excavated Late Archaic sites in 

southeastern Arizona with early evidence of agriculture led B. Huckell (1995) to suggest 

those sites with cultigens dating between 1500 B.C. and A.D. 150/50 be assigned to an 

Early Agricultural period. Contemporaneous hunter-gatherer sites without evidence of 

cultigens continued to be classified as Late Archaic (B. Huckell 1995). Within the Early 

Agricultural period, B. Huckell (1995) recognized three phases (unnamed, San Pedro, and 

Cienega) based on projectile points, architectural forms, ground stone tools, marine shell 

Jewelry, and chronology (see below). 

Recently, Mabry (1998c) has suggested the terms Archaic and Early Agricultural 

be used to refer to general subsistence adaptations, not cultural periods. He states that, "(1) 

cultures based on "Archaic" adaptations overlapped those based on "Paleoindian" and 

"Early Agricultural" adaptations by thousands of years, and (2) the subdivision and dating 

of the "Archaic period" varies greatly between northern and southern parts of the 

Southwest" (Mabry 1998c:4). Instead, he suggests material culture complexes replace the 

terms cultures, complexes, and industries as they are currently defined (Mabry 1998c:4). 

Material culture complexes are defined as temporal-spatial patterns in the archaeological 

record composed of sets of artifact styles and feature types overlapping in time and space, 

representing a range of material culture forms, and repeated at multiple sites (Mabry 

1998c:4). Material culture complexes may represent both cultural traditions and 

communication networks. 

A problem with Mabry's approach is that Southwest Archaic material culture 

complexes are primarily defined by single point styles such as Chiricahua, Gypsum, Pinto, 
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and San Jose. Since niany Archaic point styles have been found in association with one 

another in excavated contexts and on the surface of sites, a site containing several point 

styles would be viewed as representing several material culture complexes. It is also 

unlikely that chronometrically or stratigraphically dated sites will be attributed to a specific 

complex if no projectile points were recovered from the site. Therefore, until additional 

artifact styles and features types unique to specific material culture complexes are defined, 

material culture complexes as defined by Mabry (i998c) are largely synonymous with 

particular point styles. 

Like many others (e.g.. Freeman 1998; Gregory, ed. 2001; Gregory et al. 2002; 

Mabry 2001; Mabry and Stevens 2000; cf. Whittlesey and Ciolek-Torrello 1996), I use 

Archaic and Early Agricultural period and phase terminology in this dissertation to describe 

the prehistoric culture sequence in southeastern Arizona. The diagnostic point styles and 

periodization of these periods and their phases in southeastern Arizona are described below 

and sununarized in Table 3.1. 

Traditionally, projectile points have been used as both temporal markers to assign 

sites to specific archaeok)gical periods and as cultural markers to klentiiy specific cultural 

groups occupying a region. In the current study. Archaic and Early Agricultural point 

styles are used primarily as tenporal markers. Many Archaic period point styles identified 

in southeastern Arizona are found outside of the geographic range archaeologists 

traditionally defined for them. For these point styles, their traditional geographic range, 

temporal span in the "original" range, and known temporal ranges in southern Arizona will 

be discussed. Classifying a projectile point style based on its resemblance to forms found 
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Table 3.1. Archaic and Early Agricultural period chronology in southeastern Arizona and 
diagnostic projectile point styles. 

Time Period and Phase Dates Diagnostic Projectile 
Points Styles 

Eariy Agricultural 

Cienega phase 

San Pedro phase 

Unnamed phase 

Middle Archaic 

Chiricahua phase 

1700B.C.-A.D.S(V150 

SCO B.C.-A.D. 50/150 

1200-800 B.C. 

1700-1200 B.C. 

3000-1700 B.C. 

3000-1700 B.C. 

Middle Holocene 
hiatus (Gap in the 
prehistoric cultural 
sequence) 

Eariy Archaic 

Sulphur Springs phase 

6000-3000 B.C. 

8500-6000 B.C. 

Cienega point 

San Pedro point 
Empire point 

None known 

Chiricahua point 
Gypsum point 
Pinto point 
San Jose point 
Cortaro point 

Bajada point 

Tapering stemmed points 
such as Lake Mohave, 
San Dieguito, and Jay 
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in distant geographic regions can be problematic (see Bayham 1986:220; Gregory, ed. 

1999; Huckell 1984a; Mabry 1998c). However, until these point styles are recovered 

from well-documented contexts with associated radiocarbon dates in southeastern 

Arizona, comparison to the point styles' principal geographic and temporal ranges 

remain useful. 

Based on the geographical distributions and associated radiocarbon dates of 

various point styles, it is not yet clear if the existence of multiple point styles within 

each archaeological period represents: (1) distinct cultural groups occupying 

southeastern Arizona; (2) different cultural groups who occasionally occupied 

southeastern Arizona (overlapping geographic ranges of groups); (3) one cultural 

group using different projectile point styles in neighboring regions; or (4) different 

subsistence-settlement adaptations (Mabry 1998c; Mabry and Stevens 20(K)). In later 

chapters, variability in projectile point morphology and distribution and the artifact 

assemblages at CVS project sites will be used to address the settlement patterns, 

mobility strategies, and communication networks of foragers and early farmers. 

A brief discussion of the morphology, distribution, and dating of diagnostic and 

associated point styles in Archaic and Early Agricultural contexts in southeastern 

Arizona follows the summary of each archaeological period. Diagnostic points are 

defmed as points with a limited temporal range, usually confined to one archaeological 

period such as Early Archaic, Middle Archaic, and Early Agricultural, or phase such as 

San Pedro and Cienega. Although some diagnostic point styles may be found in later 

contexts, they are most abundant and most securely dated to one particular period or 
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phase. In contrast, associated projectile points typically have long temporal ranges 

spanning two or more periods. These point styles were often originally defined in other 

areas of the Southwest and occur in somewhat lower frequencies than diagnostic points in 

southeastern Arizona. Perhaps because of this, relatively few associated projectile points 

come from well-dated contexts in southeastern Arizona. The diagnostic projectile point 

types attributed to each period and phase are listed in Table 3.1. Examples of diagnostic 

and associated projectile points are illustrated in Figure 3.1. 

EARLY ARCHAIC PERIOD (8500-6000 B.C.) 

Based on stratigraphic position, radiocarbon dates, and the presence of tapering 

stemmed projectile points, only 19 sites representing the Early Archaic period between 

about 8S(X) and 6(XX) B.C. (circa 10,500-S(XX) b.p.) were known as of 1998, in 

southeastern Arizona (Mabry and Stevens 2000). The Sulphur Springs phase is the only 

phase identified during the Early Archaic period. 

Sulphur Spring Phase (8500-6000 B.C.) 

The Sulphur Spring phase of the Cochise culture was originally defined on the basis 

of six sites exposed by erosion in the banks of Whitewater Draw (Cummings 1927a, 

1927b, 1935,1953; Sayles and Antevs 1941). At that time, the Sulphur Springs stage was 

dated to between 12,500 and 9,000 years ago (10,500-7000 B.C., uncalibrated), based on 

examinations of arroyo profiles, complex stratigraphic correlations, and one accepted 

radiocarbon date (Antevs 1983; Sayles and Antevs 1941). Support for these dates 
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Figure 3.1. Common diagnostic and associated projectile point styles attributed to 
the Archaic and Early Agricultural periods in southeastern Arizona: (a) tapering 
stemmed point, 80-86069 of chert from AZ EE:2:82 (the South Canyon site); (b) 
Northern Side-notched point after Lohse (1995); (c) Gypsum point, A-1973-X-9 
of basalt from AZ Z: 12:5 (Ventana Cave); (d, e) Pinto/San Jose points, A-5677 of 
basalt and A-5710 of basalt from AZ Z: 12:5 (Ventana Cave); (f) Chiricahua point, 
160-5 of rhyolite from AZ BB:9:280; (g) Cortaro point, 94-85-5 of low grade 
chert from AZ AA: 12:486 (Cortaro Fan type site); (h) Elko point, 103-0-583 of 
rhyolite from AZ EE:2:103 (Split Ridge site); (I) San Pedro point, 93-7-643 of 
chert from AZ EE:2:105; (j) Cienega point, 2229-3 of silicified limestone from AZ 
BB: 13:425 (Stone Pipe site). Drawings of points adapted from Lorentzen (1998). 
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appeared to come from the association of Sulphur Spring stage artifacts with the late 

Pleistocene high stand of Lake Cochise in the Willcox Basin (Haury 19S3). 

Reinvestigation of several sites along Whitewater Draw and in the Willcox Basin 

determined that Sulphur Spring stage artifacts were not associated with Pleistocene fossils 

in Whitewater Draw (Waters 1986b) nor Pleistocene lake shorelines in the Willcox Basin 

(Waters 1989; Waters and Woosley 1990; Woosley and Waters 1990). New radiocarbon 

dates from four Whitewater Draw sites indicated that Sulphur Spring stage deposits 

probably dated between at least 9300 and 8100 b.p. (Waters 1986b). 

As currently defined, the Sulphur Spring phase is characterized by an artifact 

assemblage with tapering stemmed projectile points such as Lake Mojave, San Dieguito, 

and Jay-all variants of the Western Stemmed tradition of the Intermontaine West-and 

Pinto points (Mabry 1998c). Projectile points of the Western Stemmed tradition have a 

temporal range of 11,200 to 7080 b.p., with over 70 percent of the associated radiocarbon 

dates clustered between 10,(XX) and 75(X) b.p. (Beck and Jones 1997). 

Other artifacts recovered from Sulphur Spring phase sites include fire-cracked 

rock.s ground stone grinding slabs and handstones, percussion-flaked unifacial scrapers 

and other unifacial tools, broken and charred animal bones, and unworked marine shell 

(Mabry 1998c; Mabry and Stevens 2000). Partial human skeletons have been found at two 

sites (Sayles and Antevs 1941; Waters 1986b). The subsistence economy of Sulphur Spring 

phase sites emphasizes gathering and hunting of game. The presence of Olivella pedroana 

shell at some sites indicates contact with the Pacific coast (Mabry 1998c; Sayles and 

Antevs 1941). 
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Diagnostic Projectile Points 

In southeastern Arizona, very few tapering stemmed projectile points are 

directly associated with radiocarbon dates. In fact, about 40 years separated the first 

definition of the Sulphur Springs stage and the discovery of the first tapering stemmed 

projectile points that may be diagnostic of the Early Archaic period (Huckell 

1984a:2S7). As a result, dating of particular tapering stemmed projectile points is 

based primarily on the association of radiocarbon dates and named point styles in 

neighboring regions. Diagnostic Early Archaic tapering stenmied projectile points 

include: (1) Lake Mojave, Silver Lake, Ventana-Armagosa I, and leaf-shaped points; 

(2) San Dieguito points; and (3) Jay points. 

Lake Mojave, Silver Lake, Ventana-Armagosa I, and Leaf-shaped Points 

In the southwestern Great Basin, Lake Mojave, Silver Lake, and leaf-shaped 

projectile points have associated radiocarbon dates between 10,270 and 8500 b.p. 

(Douglas et al. 1988; Warren and Ore 1978). Lake Mojave points have been found on 

the surfaces of a few sites in southeastern Arizona (Bayhamet al. 1986; Mabry and 

Stevens 2000). Southeastern Arizona appears to be the eastern boundary of the 

geographical distribution of Lake Mojave points. Ventana-Armagosa I points are 

within the range of the Western Stemmed tradition and date between 10,700 and 7000 

b.p. (Huckell and Haynes 1995). 

San Dieguito Points 

Although the distribution of San Dieguito points largely overlaps that of Lake 

Mojave, Silver Lake, and leaf-shaped points, the distribution of San Dieguito points is 
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generally centered in the lower Colorado Valley, extending westward to the southern 

California coast, northward to Utah, and southward to the Gulf of California (Mabry 

1998c). What distinguishes sites with San Dieguito points from sites with the first 

grouping of points (i.e.. Lake Mojave, Silver Lake, and leaf-shaped projectile points) is 

the rare presence of ground stone milling tools (Fredrickson and Grossman 1977). 

Based on radiocarbon dates, San Dieguito points date between 9000 and 8000 b.p., at 

sites near San Diego, (Kaldenberg 1976; Wanen 1967) and between 8200 and 7600 

b.p., in the southwestern San Joaquin Valley (Fredrickson and Grossman 1977). Based 

on surface fmds, Rogers (1958) suggested the eastern boundary of the point types 

distribution during the San Dieguito I phase was the San Pedro Valley and adjacent 

areas of Sonora (Rogers 1939) and the valleys of southwestern Arizona during the San 

Dieguito II phase (Rogers 1939). 

Jay Points 

Jay points from the Jay phase of the Oshara tradition are large, slightly 

shouldered projectile points with tapering, convex-based stems. Associated 

radiocarbon dates in New Mexico range between 8SOO and 7000 b.p. (Irwin-Williams 

1973; Wiens 1994). Reports of Jay points extend from the central Colorado Plateau to 

the upper and middle Rio Grande Valley and into Chihuahua, Mexico. Jay or Jay-like 

points have also been reported from a few sites in southeastern Arizona (Mabry 1998c; 

Mabry and Stevens 2000). 
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MIDDLE HOLOCENE HIATUS (6000-3000 B.C.) 

No excavated sites in southeastern Arizona have yielded radiocarbon dates between 

6000 and 3000 B.C. (circa 8(XX) and 50(K) b.p.), suggesting an approximately 3,(XX)-year 

gap in the archaeological sequence, between the Sulphur Spring and Chiricahua phases 

(Mabry 1998c; Mabry and Stevens 2000). During this interval, climatic conditions in 

southeastern Arizona and the southern Basin and Range Province were particularly hot and 

dry. Many alluvial deposits dating to this interval have been eroded. If no alluvial deposits 

dating to this interval exist, there are no contexts in which to find evidence of human 

occupation in the region. Consequently, the hiatus may be a function of geology rather than 

human occupation. A few tributary floodplains, caves, and dune fields have continuous 

depositional sequences throughout this period, although archaeological materials are 

absent (Mabry 1998c; Mabry and Stevens 2000). This suggests a significant reduction in 

the number of people occupying the southern Basin and Range Province during the middle 

Holocene. 

Although this interval is generally viewed as a gap in the prehistoric occupation of 

southeastern Arizona, some diagnostic and associated projectile point types that date to the 

middle Holocene on the northern Colorado Plateau and eastern Great Basin-including 

Bajada and various notched points-have been found in southeastern Arizona (Mabry and 

Stevens 2000). This suggests hunter-gatherer groups occasionally occupied or visited the 

area, probably during short episodes of increased effective nnisture (Mabry and Stevens 

2000). 
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Diagnostic Projectile Points 

Bajada Points 

Bajada points, described as "large" projectile points, with long, parallel-sided stems 

and concave bases, are associated with the Bajada phase of the Oshara tradition 

(Irwin-Williams 1967). Based on associated radiocarbon dates from sites on the Colorado 

Plateau, Bajada points date between about 8000 and 6000 b.p. (Huckell 1977; 

Irwin-Williams 1967; Parry and Smiley 1990). In southeastern Arizona, only two Bajada 

points have been found-one in McEuen Cave (personal communication, Steve Shackley 

1997; cited in Mabry and Stevens 2000) and another possible Bajada point in the Cienega 

Valley (this study, see Figure 6.7a). 

Associated Projectile Points 

Notched Points 

Several notched point styles associated with this time interval are known in 

neighboring western regions. They include: Northern Side-notched, Sudden Side-notched, 

and Elko Skle- and Corner-notched points. Northern Side-notched points are most 

common between about 7000 and 6S00 b.p. on the northern Colorado Plateau (Ambler 

1996). Sudden Side-notched points dating between about 6400 and 4400 b.p. are found 

primarily in the southern Great Basin and northern Colorado Plateau (Holmer 1986). In 

southeastern Arizona, Northern and Sudden side-notched points have been found at sites in 

the Tucson Basin (Chavarria 1996) and in the San Simon Valley (Carlson et al. 1989). 
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However, these point styles have yet to be directly associated with radiocarbon dates in 

southeastern Arizona. 

Elko point styles date to the early, middle, and late Holocene, although some 

temporal differences exist between regions (Mabry 1998c). On the northern Colorado 

Plateau, Elko Side- and Corner-notched points date between about 8700 b.p. (Ambler 

1996) and lOOO b.p. (Hoimer 1986), In the western Great Basin, Elko Comer-notched 

points date between 9500 and 1300 b.p. (Hoimer 1986; Schroth 1994). In southeastern 

Arizona, Elko point styles tend to be found at sites with Middle Archaic occupations 

dating to the later part of this range. 

MIDDLE ARCHAIC PERIOD (3000-1700 B.C.) 

During the Middle Archaic period between 3000 and 1700 B.C. (circa 5000-

3700 b.p.), there is a substantial increase in the number of sites across the Southwest 

(Mabry 1998c). Based on projectile point forms and chronometric dates, 134 sites with 

Middle Archaic occupations have been identified in southeastern Arizona (Mabry and 

Stevens 2000). The spatial distribution of these sites largely reflects areas where 

intensive and systematic archaeological surveys have been conducted (Mabry and 

Stevens 2000). The increase in population throughout the region has been partially 

attributed to more favorable climatic and environmental conditions (Mabry and Stevens 

2000), immigrations (Berry and Berry 1986; Mabry 1998c; Matson 1991), indigenous 

population growth (Wills 1988b), and changes in subsistence-settlement strategies that 
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resulted in increased archaeological visibility (Geib 1996). To date, the Chiricahua phase 

is the only phase identified in the Middle Archaic period in southern Arizona. 

Chiricahua Phase (3000-1700 B.C.) 

Chiricahua phase sites were first identified along Cave Creek in the northeastern 

Chiricahua Mountains and in Whitewater Draw (Sayles and Antevs 1941). Since that time, 

a number of sites with Chiricahua phase occupations have been identified, tested, and 

excavated. Radiocarbon dates firom tested and excavated sites near the Picacho Mountains, 

middle Santa Cruz River, and Whitewater Draw in southeastern Arizona place the 

Chiricahua phase to between 3000 and 1700 B.C. (Bayhamet al. 1986; Gregory, ed. 1999; 

Huckell 1996; Waters 1986b). Several pressure-flaked dart points are present at Chiricahua 

phase sites, including Chiricahua, Gypsum, Pinto, San Jose, and Cortaro. Chiricahua phase 

sites frequently contain fire-cracked rocks; ground stone handstones; basin metates; 

"proto-pestles;" hammerstones; percussion-flaked stone tools such as core tools, choppers, 

planes, scrapers, drills, gravers, denticulates, and bifaces; worked antlers; and bone awls. 

Rock-filled roasting pits, hearths, middens, and flexed inhumations may also be present. A 

variety of faunal remains, including modem bison, deer, pronghom, jackrabbit, coyote, and 

turtle have been recovered (Mabry and Stevens 2000). 

The Chiricahua phase is not typically associated with evidence of early agriculture. 

However, maize pollen has been recovered at the Cienega Creek site (Haury 1962; 

Irwin-Williams 1973, 1979; Martin and Schoenwetter 1960; Sayles 1983; Woodbury and 

Zubrow 1979), maize was recovered from the Los Pozos site in the Tucson Basin 
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(Freeman 1997), and maize cobs and squash rinds have been found in Bat Cave in the 

Mogollon Highlands (Dick 1965; Wills 1988a, 1988b). While sparse, this evidence 

indicates cultigens were present, if not widely used, during this phase. 

Based on mortuary evidence at several Chiricahua phase sites (Amerind 1966; 

McWilliams 1971; Morris 1986), including the La Paloma site in the Tucson Basin 

(Dart 1986), "cairn burials" may have been a mortuary tradition within the Chiricahua 

phase (Mabry 1998a). However, Mabry (1998a) notes similar burials have also been 

documented at San Pedro phase occupations near Sedona (Bruder et al. 1999), in the 

Tucson Basin (Diehl 1997), and in the Cienega Valley (Hemmings et al. 1968). Until 

additional evidence of mortuary practices from well-documented contexts in both the 

Chiricahua and San Pedro phases is obtained, definitive statements cannot be made 

regarding the mortuary traditions of sites with Middle Archaic and Early Agricultural 

occupations. 

Diagnostic Projectile Points 

Diagnostic pressure-flaked dart points found at Chiricahua phase sites include 

Chiricahua, Gypsum, Pinto, San Jose, and Cortaro points. Except for Cortaro points, 

these point styles have been frequently assigned to regional traditions (Bryan and 

Toulouse 1943; Campbell et al. 1935; Harrington 1957; Irwin-Williams 1967, 1973; 

Rogers 1939; Sayles and Antevs 1941). It is not clear if the variability in point styles at 

specific sites in southeastern Arizona represents temporal differences between 



120 

occupations, or differences in mobility and subsistence strategies or communications 

networks. 

Chiricahua Points 

Chiricahua points are side-notched, concave-based points with expanding stems 

often wider than the blades. They date to approximately 4800-2500 b.p. (Bayham et al. 

1986; Waters 1986a; Whalen 1971), and have a geographic distribution limited to northern 

Sonora, northern Chihuahua, southern Arizona, and southern New Mexico (Irwin-Williams 

1967; Mabry 1998c). Although Chiricahua points are concentrated in the southern Basin 

and Range Province, Huckell (1996) has identified them in all parts of the Southwest 

except the northern and western Colorado Plateau and the lower Colorado Valley. Mabry 

(1998c: 146) notes that, "other side notched points such as the Northern Side-notched, San 

Rafael Side-notched, and the Elko-eared can look similar." Chiricahua, Pinto, and Elko 

Comer-notched points have been found in association on the surface of sites in 

southeastern Arizona, such as the Tator Hills site in the Santa Cruz Flats north of the 

Tucson Basin (Halbirt and Henderson 1993). 

Gypsum Points 

Gypsum points are short, contracting-stemmed points also known as Gypsum 

Cave, Augustin, Pelona, and Elko Contracting Stem points. They first appeared in the 

lower Rio Grande Valley, the Southwest, and the eastern Great Basin between 4500 and 

4000 b.p. (Berry and Berry 1986; Holmer 1986; Marmaduke 1978) and went out of use by 

3000 b.p. (circa 1000 B.C.), in the Southwest (Berry and Berry 1986; Huckell 1996). 

Largely similar dates have been reported on the western and northern Colorado Plateau 
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and in the eastern Mojave Desert (Emslie et al. 1995; Schroedl 1976). In southeastern 

Arizona, Gypsum points co-occur in surface contexts with Pinto, San Jose, Chiricahua, 

and Elko Corner-notched styles (Agenbroad 1970; Huckell 1984a; Mabry and Stevens 

2000). 

Pinto Points 

Pinto points, "are stenuned, narrow-shouldered, concave-based, and thick" 

(Mabry 1998c: 145). Originally defined at sites in the Pinto Basin, southeastern 

Colorado (Campbell et al. 1935), and in San Jose, northwestern New Mexico (Bryan 

and Toulouse 1943), their geographic distribution now extends throughout the 

Southwest and Great Basin, with the exception of western Arizona (Mabry 

i998c: 145). They have a long temporal distribution, between 9500 and 2800 b.p. 

(Ambler 1996; Bayham et al. 1986; Del Bene and Ford 1982; Holmer 1986; Irwin-

Williams 1973; Scroth 1994; Warren and Jenkins 1984), but this range is slightly 

narrower (9500-4300 b.p.) in the Mohave Desert (Jenkins 1987; Schroth 1994). 

In southern Arizona and northern Sonora, there are no dates associated with 

Pinto points (Mabry and Stevens 2000). However, they are often found in surface 

contexts with Gypsum points (Agenbroad 1970; Bayham et al. 1986; Whalen 1971), 

suggesting an initial late Holocene date. For that reason, they are considered a 

diagnostic point style of the Middle Archaic period. 

San Jose Points 

There are two styles of San Jose points-Pinto-like/San Jose and San Jose 

points; both usually have serrated blades. The Pinto-San Jose points are shouldered. 
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with a straight stem and a concave base. Based on associated dates in the San Juan 

Basin of northwestern New Mexico, these points date to the middle Holocene between 

5900 and 4000 b.p. (Del Bene and Ford 1982) and have not yet been found in southeastern 

Arizona (Mabry 1998c; Mabry and Stevens 2000). San Jose points have expanding, 

concave-sided stems wider than the blades. They have been found on the surfaces of 

numerous sites in southeastern Arizona. They appear to date to between about S900 and 

4000 b.p., at the Buried Dune site near the Picacho Mountains (Bayham et al. 1986) and 

between 3600 and 3400 b.p. in Arroyo En Medio Shelter in northwestern New Mexico 

(Irwin-Williams and Tompkins 1968). The distribution of Pinto-like/San Jose and San Jose 

points is largely similar to that of Pinto points, except San Jose points are more 

concentrated on the Colorado Plateau (Mabry 1998c; 145). 

Cortaro Points 

Cortaro points have triangular, leaf-shaped blades, with concave bases that vary in 

depth. These points are generally relatively thick and crude looking, with diamond-shaped 

cross sections (Roth and Huckell 1992). They have been recorded at more than 76 sites in 

southern Arizona and are also distributed across southwestern New Mexico. No Cortaro 

points have yet been recorded north of the Gila River (Mabry 1998c: 147). Originally, 

Cortaro points were believed to date to the Middle Archaic and Early Agricultural periods 

between 5000 and 1950 b.p. (circa 3000 B.C.-A.D. 50/150) (Roth and Huckell 1992). 

However, at the Los Pozos site in the Santa Cruz River floodplain in the western Tucson 

Basin, Cortaro points were found in a deposit radiocarbon dated between 4250 and 3700 

b.p., suggesting they are best dated to the latter half of the Middle Archaic period 
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(Gregory, ed. 1999:TabIe 4). This dating is further supported by recent research showing 

their best-documented associations are with Pinto and San Jose points (Huckell 1996:341) 

and an unnamed side-notched point identified at Los Pozos (Gregory, ed. 1999:121; Sliva 

1999). 

Associated Projectile Points 

Elko Series Points 

Elko series projectile points (side-notched, comer-notched, and "eared" subtypes) 

are found throughout the Great Basin, Southwest, southern California, and northern Baja 

California, Mexico. As previously mentioned, Elko series points date trom the early and 

late Holocene, but different subtypes appear to have distinct regional and temporal 

distributions (Holmer 1986). 

In southeastern Arizona, Elko Comer-notched points probably date to the initial 

part of the late Holocene (Mabry 1998c). Mabry and Stevens (2000) note they have been 

found with other point styles dating to the Sulphur Spring phase at the Tator Hills site in 

the Santa Cruz Flats (Halbirt and Henderson 1993), at several sites in the Tucson Basin 

(Chavarria 1996; Douglas and Craig 1986; Steere 1987), at the Wasp Canyon site in the 

northern Santa Rita Mountains (Huckell 1984a), at several sites on the eastem bajada of 

the Whetstone Mountains in the middle San Pedro Valley (Altschul and Jones 1990; 

Phillips et al. 1993), and in McEuen Cave in the foothills of the Gila Mountains (personal 

communication, Steve Shackley 1997; cited in Mabry and Stevens 20(X)). 
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EARLY AGRICULTURAL PERIOD (1700 B.C.-A.D. 150) 

The Early Agricultural period, formerly known as the Late Archaic period, dates 

between 1700 B.C. and A.D. 50/150 (circa 3700-1950 b.p.) in the southern Southwest. It 

includes culture groups that continued as mobile hunter-gatherers after 1700 B.C., and 

culture groups that practiced less mobile, mixed farming-foraging economy (B. Huckell 

1995; Woodbury 1993:223). As previously mentioned, the Early Agricultural period has 

been subdivided into three phases based on differences in age, projectile points, 

architectural forms, types of ground stone tools, and marine shell jewelry (B. Huckell 

1995). These phases include an unnamed phase (1700-12(X) B.C.), the San Pedro phase 

(1200-8(X) B.C.), and the Cienega phase (800 B.C.-A.D. 50/150). Approximately 300 sites 

with Early Agricultural period occupations have been identified in southeastern Arizona 

(Mabry and Stevens 2000). 

Unnamed Phase (1700-1200 B.C.) 

Few sites in southeastern Arizona have components dating to the interval between 

1700-1200 B.C. (Gregory 1999; Gregory et al. 2002; Halbirt and Henderson 1993; Mabry 

1998c; Stevens 1999b). Of these, only the Sweetwater locus at Los Pozos in the Tucson 

Basin has an intact 1700-1200 B.C. occupation that has not been subsequently obscured 

and/or disturbed by later occupations (Gregory et al. 2002). Unfortunately, the features 

and artifact assemblage at the Sweetwater locus of Los Pozos are not distinctive. The 

presence of maize and bell-shaped pits indicates fanning and storage of cultigens occurred 

(Gregory et al. 2002). However, it is not yet clear whether occupations dating to this 
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interval represent the material traits of the San Pedro phase or a phase that has not yet 

been defined (Gregory 1999; Gregory et al. 2002; Halbirt and Henderson 1993; Mabry 

1998c). 

San Pedro Phase (1200-800 B.C.) 

San Pedro phase occupations (circa 1200-800 B.C.) have been identified 

throughout the southern Southwest (Carmichael 1986; Cosgrove 1947; Dick 1965; 

Ezell 1954; Haury 1950; Huckell 1996; Huckellet al. 1995; MacNeish 1993; Sayles 

1983) and northwestern Mexico (Hard and Roney 1998, 1999a, 1999b; Hard et al. 

1999; Roney and Hard 1999). San Pedro phase sites typically contain San Pedro points, 

oval and round pit structures, carbonized maize remains, limited ranges of ground 

stone tools and marine shell ornaments, and occasionally flred-clay anthropomorphic 

figurines (Bernard-Shaw 1989; Doelle 1985; Elson and Doelle 1987; Fishet al. 1986; 

B. Huckell 1984b, 1990, 1995; Huckell and Huckell 1984; Mabry 2001; Roth 1989). 

Recent investigations in the Tucson Basin also indicate early pottery (Mabry 2001; 

Mabry and Stevens 2000; Kevin Wellman cited in Mabry and Stevens 2000), 

cemeteries (Mabry 2001; Mabry and Stevens 2000), and water control features, such as 

ditches (Ezzo and Deaver 1998) and canal systems (Mabry 1999a, 1999b), occur 

during the San Pedro phase. There is also evidence for extensive terracing systems at 

San Pedro phase occupations at Cerro Juanaquena in northwestern Chichuahua, 

Mexico (Hard and Roney 1998, 1999a, 1999b; Hard et al. 1999; Roney and Hard 

1999). Based on the stratigraphy at the Las Capas site in the Tucson Basin, the San 
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Pedro phase can be divided into early (circa 1200-1000 B.C.) and late (circa 1000-800 

B.C.) subphases (Mabry 2001). 

Architectural variability is evident at San Pedro phase sites in the Tucson Basin. 

Several San Pedro phase sites have pit structures with large floor pits interpreted as 

domestic "houses" (Huckell 1988; Lascaux and Hesse 2001; Mabry 2001). Additional 

architectural forms have been identified at the Las Capas site, including specialized store 

houses and small pit structures (Mabry 1999b). Many small pit structures appear to have 

been roofed, bell-shaped pits (Mabry 1999b). Very large, shallow pit structures lacking 

floor pits-possibly the first identified communal structures-have been identified (personal 

communication, Kevin Wellman 1999). Architectural differences and a temporal gap of 

approximately 500 years between the large structures at Las Capas (personal 

communication, Kevin Wellman 1999) and the Cienega phase sites of Santa Cruz Bend 

(Mabry 1998b), Stone Pipe (Mabry 1998b), and Wetlands (Freeman 1998) suggests the 

possibility that more than one cultural group may have been present in the middle Santa 

Cruz Valley. 

The combination of abundant and ubiquitous carbonized maize remains (Ezzo and 

Deaver 1998; Huckell and Huckell 1984; Huckell et al. 1995; Mabry 1999a; Mabry 2001), 

cotton pollen (Wellman and Lenhart 1998), and water control technology (Ezzo and 

Deaver 1998; Mabry 1999a) at San Pedro phase sites indicates agriculture was an 

important component of San Pedro phase subsistence strategies. However, flotation 

samples and faunal assemblages indicate a wide variety of wild plants and animals 

continued to be exploited (L. Huckell 1995b; Mabry 2001; Szuter and Bayham 1995). 
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The absence of cultigens at the Coffee Camp site (Halbirt and Henderson 1993) may 

indicate some people continued to live as mobile foragers. Altematively, such sites may 

represent seasonally or limited activity sites, and cultigens may have been used by the same 

group at other sites. 

Diagnostic Projectile Points 

Two projectile point styles, San Pedro and Empire, are associated with San Pedro 

phase occupations. The San Pedro style was initially defined by Sayles as diagnostic of the 

latest stage of the Cochise culture (Sayles I983:Figure I0.4a-b; Sayles and Antevs 1941). 

Empire points have only recently been identified as a unique projectile point style, distinct 

from the San Pedro style (Stevens and Sliva 2001). 

San Pedro Points 

San Pedro points have long triangular blades, with straight to excurvate edges, 

wide necks, and expanding stems with straight to convex bases. Distinctive c-shaped or 

ear-shaped notches are located low on the sides or comers of the points, and the shoulders 

range from square to barbed (Stevens and Sliva 2001). Blade edges are occasionally 

serrated. The style encompasses a substantial range of morphological variation, although 

this does not appear to be correlated with temporal or geographic regional differences. 

Although the San Pedro style has been recognized for more than 60 years, and hundreds 

have been identified throughout southern Arizona, only recently has a comprehensive 

discussion of the style's metric parameters been presented (Stevens and Sliva 2001). San 



128 

Pedro points are distributed across central and southern Arizona and New Mexico and 

Sonora, Mexico (Mabry 1998c: 149). 

Based on associated radiocarbon dates at the Milagro site (Huckell and Huckell 

1984; Huckell et al. 1995), sites in the San Pedro River Valley (Huckell 1990), and Las 

Capas in the Tucson Basin (Mabry 2001), San Pedro points appear to date between about 

3500-1800 b.p. (Huckell 1990). San Pedro points remained a conunon type in the region 

throughout the Agua Caliente phase of the Early Ceramic period (A.D. 150-550). 

Empire Points 

Empire points have long triangular blades and straight stems only slightly narrower 

than the blade (see Figure 6.8 for illustrations of Empire points collected during the CVS). 

The points are finished with pressure flaking (Stevens and Sliva 2001). The blades are 

frequently serrated, and the shoulders are generally rounded (Stevens and Sliva 2001). The 

points are stemmed rather than truly side-notched, although a few examples of eared bases 

are known, and the stem edges and base may be ground (Stevens and Sliva 2001). Several 

specimens appear to have unfinished or crudely finished bases, whk:h are straight to slightly 

convcx (Stevens and Sliva 2001). 

Based on published excavation reports of San Pedro phase sites in southern 

Arizona, regional survey reports, and an examination of curated artifact collections from 

numerous excavation and survey projects in southern Arizona and northern Mexko, 50 

Empire points have been identified at 18 sites in south-central Arizona, 1 site in northern 

Mexico, and 5 isolated occurrences in southern Arizona and northern Mexkro (Stevens and 

Sliva 2001). Empire points have been recovered in excavated contexts at three sites: 
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Las Capas, Milagro, and Split Ridge. Since Las Capas has the tightest chronologic control, 

with over 40 radiocarbon determinations on annuals and wood charcoal (Mabry 2001), the 

dating for Empire points is best derived from this site. 

Based on a combination of radiocarbon dates and stratigraphy. Las Capas has been 

subdivided into early and late subphases. The early San Pedro phase (Strata 6A and 6B) is 

stratigraphically separated from the late San Pedro phase (Stratum 4) by approximately 1 

m of sterile alluvium (Stratum 5). Based on radiocarbon determinations of annuals, the 

early San Pedro phase has an average uncalibrated radiocarbon age of 2824 b.p. (five dates 

in Stratum 6A) and 2897 b.p. (six dates in Stratum 6B). Most of the Empire points 

recovered from Las Capas occur in Stratum 6A. None occur in Stratum 6B. 

The late San Pedro phase (Stratum 4) has an average uncalibrated date of 2692 

b.p., based on radiocarbon dates on 18 annual samples. Very few Empire points were 

recovered from late San Pedro levels, suggesting Empire points are an early San Pedro 

phase point style (Stevens and Sliva 2(X)1). Once all the radiocarbon samples from 

excavations at Las Capas have been completed, this ten^ral placement and range may be 

refined further (Stevens and Sliva 2(X>1). 

Associated Projectile Points 

Cortaro Points 

As previously discussed, Cortaro points are diagnostic of the Chiricahua phase of 

the Middle Archaic period. Since Cortaro points are occasionally found on Early 

Agricultural period sites, they are also listed as an associated point style of the San Pedro 
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phase. Gregory (1999:121) notes that evidence for manufacture of Cortaro points 

during the San Pedro and Cienega phases of the Early Agricultural period is either 

weak or equivocal. He further states that while it is possible that Cortaro points were 

manufactured into the San Pedro phase, they almost certainly were not manufactured 

during the Cienega phase (Gregory 1999:121). Cortaro points found on Early 

Agricultural and ceramic period sites were most likely collected and curated by later 

groups (Mabry and Stevens 2000). 

Cienega Phase (800 B.C.-A.D. 50/150) 

The Cienega phase has been divided into early (800-400 B.C.) and late (400 

B.C.-A.D. 50/150) subphases, based on intrinsic patterns in the radiocarbon calibration 

curve (Gregory 1996; Gregory, ed. 1999), seriations of architecture and other types of 

material culture (Gregory 1996; Gregory, ed. 1999), and current available radiocarbon 

dates (Gregory 1996; Gregory, ed. 1999; Mabry 1999b). Based on some general 

differences in lithic assemblages, Sliva (1999) has shown that during the late Cienega 

phase, there may have been less processing of game but a greater diversity of activities 

than is indicated in the early Cienega phase (Sliva 1999). In the Tucson Basin and 

Cienega Valley, Cienega phase sites typically have Cienega points, numerous round 

pithouses, high artifact densities, new and diverse types of ground stone and shell 

assemblages, abundant evidence of cultigens, large intramural and extramural storage 

pits, small numbers of pottery sherds (Heidke 1999), and a larger number of burials 

than found in San Pedro phase sites (Diehl 1997; Freeman 1998; Gregory, ed. 
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2001; B. Huckell 1995,1996; Mabry 1998b; Mabry and Archer 1997; Swartz and 

Lindeman 1997; Thiel 1995a, 1995b). 

Although settlement locations and many aspects of material culture indicate 

continuity between the San Pedro and Cienega phases, some technologies, material cultural 

traits, and customs appear for the first time in the Cienega phase. These include: (1) 

Cienega points (triangular points with deep comer notches), which may have been used as 

arrowheads indicating a technological change in hunting from the use of atlatls and dart 

points to the use of the bow and arrow (Sliva 1998); (2) new types of ground stone vessels; 

(3) shell ornaments made firom Pacific marine animals, indicating long-distance trade; (4) 

complex ritual deposits (Freeman 1998; Gregory, ed. 2001); and (5) evidence for 

deliberate homicide (Freeman 1998). The presence of a variety of domestic and storage pit 

structures with numerous floor pits, house groups, plazas, and cemeteries suggests 

increased reliance on stored cultigens and wild foods, as well as commitment to settled, 

village life-at least seasonally. Water control features in the form of ditches at Santa Cruz 

Bend and wells at Los Pozos indicate the continued exploitation and manipulation of both 

river flow and groundwater (Gregory, ed. 1999,2001; Mabry, ed. 1998). 

Diagnostic Projectile Points 

Although San Pedro points are routinely found in low frequencies at Cienega phase 

sites, the Cienega point is the only point style diagnostic of this phase. 
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Cienega Points 

Cienega points are typically 3-5 cm long and have triangular blades and expanding 

stems with deep oblique comer notches and convex bases. The blades are occasionally 

serrated and/or slightly concave. They were manufactured by percussion and fmished with 

pressure retouch. Four distinctive subtypes have been identified by Sliva (1998), including 

flared, long, short, and stemmed. Cienega long points are the most common subtype at 

Cienega phase sites in southern and central Arizona. Many Cienega short points may have 

been used to tip arrows rather than darts (Sliva 1998). Cienega points are found across 

southeastern Arizona, and similar points have been reported from near Flagstaff and from 

TularosaCave, New Mexico (Haury 1957; Huckell 1988; Roth and Huckell 1992; Sliva 

1998). Cienega points appear to date to about 2600-18(X) b.p. (Gregory, ed. 2001; Huckell 

1988). 
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CHAPTER 4 

CIENEGA VALLEY SURVEY PROJECT 

INTRODUCTION 

Between January 1995 and May 1998, the Cienega Valley Survey project (CVS) 

conducted an archaeological survey along two sections of Cienega Creek to gather data 

on site locations (Figure 4.1). The northern CVS area is comprised predominantly of Pima 

County's Cienega Creek Natural Preserve (98,3 percent; 6.18 nii*), but also a small 

amount of Arizona State Trust Lands (1.7 percent; 0.11 mi^) (Table 4.1). The Cienega 

Creek Natural Preserve, located in eastern Pima County, contains 3,979 acres (6.21 mi*). 

This land, owned by the Pima County Flood Control Districts, extends across a 12-mi 

segment of Cienega Creek, from Colossal Cave Road on the northwest, to Empirita Ranch 

on the southeast. Approximately 89 percent of the northern CVS area contains a 

semidesert grassland community (5.S3 mi~), while the remaining area contains Chihuahuan 

Desertscrub community (0.76 mi^) (Table 4.2). Lush riparian habitats comprise 

approximately 13.7 percent (0.86 mi^) of the northern survey area. The remaining area 

consists of Pleistocene terrace remnants that appear as small finger ridges, extending from 

the adjacent mountains toward Cienega Creek. 

The southern CVS area lies between the Whetstone and Santa Rita mountains and 

between the Empire Mountains and State Route 82 (see Figure 4.1). It extends along 

13.88 mi of Cienega Creek. At its maximum extent, the southern CVS area is 25.13 km 
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ASM Survey Area CVS Survey Area 

20 Kilometers 

Figure 4.1. The study area, including the Cienega Valley Survey area (CVS) and the 
Arizona State Museum Survey area (ASM). 



Table 4.1. Land jurisdiction of the study area and adjacent areas. 

ASM Survey Northern Southern Watershed Total 
Area CVS Area CVS Area 

% mi* % mr % mi- % mi* mi* 

Private 4.0 1.34 98.3 6.18 1.0 0.39 20.4 91.83 99.74 

AZ State 
Trust 

0.7 0.24 1.7 0.11 22.7 8.43 37.4 168.59 177.36 

BLM 0.1 0.03 - 8.43 69.9 25.92 15.0 67.51 93.46 

Coronado 
NF 

95.2 32.05 - 0.24 6.4 2.36 27.2 122.50 156.92 

Total nw" 33.65 6.29 37.10 450.43 527.47 
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Table 4.2. Vegetative communities in the study area and adjacent areas. 

Vegetative 
Community 

Cienega 
Creek 

Watershed 

Northern 
CVS 
Area 

Southern 
CVS 
Area 

ASM 
Survey 
Area 

Overlap 
CVS/ASM 

Areas 

Semidesert 
Grasslands 

269.63 5.53 31.79 12.95 -

Plains Grasslands 35.39 - 1.79 - -

Chihuahuan 
Desert scrub 

49.97 0.76 - 20.70 1.95 

Madrean Evergreen 
Forest 

92.25 - 3.36 - -

Madrean Montane 
Conifer Forest 

3.43 - - - -

Riparian-
Cottonwood/ 
Cottonwood-

Willow 

0.12 0.29 

Riparian-Mesquite 1.36 0.40 1.16 - -

Riparian-Mixed 
Broadleaf 

0.59 0.39 0.25 - -

Riparian-Strand 0.25 0.07 0.14 - -

Riparian-Tamarisk - - 0.04 - -

Total Area (mi*) 452.99 7.14 38.82 33.65 1.95 
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(IS.6 mi) long (north-northeast to south-southwest) by 22.3 km (13.86 mi) wide (east 

northeast-west southwest). Approximately 70 percent of the southern CVS area lies 

within Las Cienegas National Conservation Area (NCA). Until its creation in 

December 2000, Las Cienegas NCA was known as the Bureau of Land Management's 

(BLM) Empire-Cienega Resource Conservation Area (RCA). The BLM continues to 

administer the approximately 45,000 acres (70.29 mi*) that comprise Las Cienegas 

NCA. The remaining lands are owned by Arizona State Trust (23 percent), Coronado 

National Forest (CNF) (6 percent), and privately (1 percent) (see Table 4.1). 

Semidesert grasslands comprise approximately 86 percent of the southern survey area, 

while the remaining area consists of Madrean Evergreen Forest (9 percent) and Plains 

Grassland (5 percent) vegetative communities (see Table 4.2; see Figure 2.3). Riparian 

habitats comprise approximately 5.1 percent (1.88 mi~) of the southern survey area. 

The northern and southern CVS areas were selected for the current study for 

several reasons. First, the southern CVS area lies adjacent to approximately 23 mi* of 

CNF land in the northern Santa Rita Mountains that was intensively surveyed by the 

Arizona State Museum (ASM) (see Figure 4.1). The ASM survey recorded 22 sites 

with known, or possible. Archaic period components (Debowski 1980; Ferg 1981; 

Huckell 1980); 11 sites were subsequently tested and/or excavated (Ferg et al. 1984; 

Huckell 1980, 1984a; Tagg and Huckell 1984). 

Also, several archaeological research projects, conducted elsewhere in the 

Cienega Valley, provide limited spatial and temporal information about human 

occupation of the valley and indicate the presence of surface and deeply buried sites 
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with Archaic and Early Agricultural period components in floodplain contexts. Two 

surveys conducted in the 19S0s are of particular importance; a non-systematic survey 

of Cienega Valley (Swanson 1951) and a limited archaeological survey and 

geoarchaeological research project in Matty Canyon near the confluence of Cienega Creek 

and Matty Canyon (Eddy 19S8; Eddy and Cooley 1983). Limited excavations were also 

conducted at three sites near Cienega Creek in 1968 (Hemmings et al. 1968) and 1983 (B. 

Huckell 1995). In 1968, human remains dating to the Late Archaic period were recovered 

under several meters of alluvium at the Pantano site (Hemmings et al. 1968). In 1983, B. 

Huckell (1995) excavated two sites with Early Agricultural period components in Matty 

Canyon-the Donaldson and Los Ojitos sites. The Donaldson site was originally identified 

by Eddy (1958). Los Ojitos was exposed in the bottom of Matty Canyon after the 1983 

flood (B. HuckQU 1995). 

Although these previous investigations provided interesting and detailed 

information about a handful of sites in the floodplain and surrounding mountains, the 

floodplain area had not been systematically surveyed. The floodplain in Cienega Valley 

includes the level land that may have been submerged by Cienega Creelc floodwaters 

before entrenchment of Cienega Creek in the late 1880s and early 1900s. Therefore, the 

extent of Archaic and Early Agricultural period occupations within the Cienega watershed 

and their relationship to the occupations in the adjacent drainages was not known because 

data to with which to address these issues was absent. 

The geographical location of the Cienega Valley between two large drainage 

systems, the Santa Cruz and San Pedro rivers, made the area ideally suited to address 
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issues relating to variability in settlement-subsistence systems between different 

environmental zones; i.e., the Upland Subdivision of Sonoran Desertscrub and the 

semidesert grassland and Chihuahuan E)esertscrub envirotmients found in the Cienega and 

San Pedro valleys, respectively. Since the southern and northern CVS survey areas are 

publically owned, they could be easily accessed once proper permits were obtained. 

Together, the southern CVS and ASM survey areas comprise the current study 

sample, approximately 56 mi" of intensively surveyed land. (The ASM and CVS survey 

areas overlap by 3.84 mi* so the total amount of area surveyed in the south is less than the 

combined areas of the two). 

SURVEY METHODS 

Survey 

The CVS survey fieldwork occurred two days a month between January 1995 and 

May 1998. Fieldwork was typically conducted during the winter, spring, and fall 

(September to May). The size and number of survey crews varied depending upon the 

number of available volunteers. Typically, two to four crews surveyed on any given day; 

each crew consisted of three to five volunteers. The experience levels of the 130 

volunteers who participated in the survey varied fi'om individuals with no prior 

archaeological experience to professional, experienced archaeologists. Every effort was 

made to balance the experience level of the crews so the inexperienced individuals were 

teamed with experienced field workers (at least half of each crew were considered 

experienced). With any extended, multiyear project, especially one that relies on volunteer 
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labor, a high participant turnover rate is expected. Fortunately, IS experienced individuals 

regularly participated in the survey. Three of the experienced volunteers and I acted as 

crew chiefs, thereby providing consistency in survey strategies, techniques, and recording 

methods. Professional archaeologists served as crew chiefs when they could be persuaded 

to volunteer. 

The CVS survey strategy varied depending upon the topography and vegetation. 

Systematic transects, spaced 20 m apart, were conducted in most of the project area. 

Transect spacing occasionally increased to 30-40 m. Transects were generally oriented 

east-west, north-south, or parallel or perpendicular to the slope of a particular topographic 

feature. Judgmental survey was conducted in floodplain contexts where tall grass and Late 

Holocene aliuviation obscured the visibility of sites exposed on the surface and buried sites 

exposed in cutbanks. In the Cienega Creek floodplain, the CVS targeted eroded areas and 

cutbanks of Cienega Creek for archaeological materials. These areas were readily 

identified on 1:24,000 aerial photographs of the Empire-Cienega RCA and on 1 inch:400 

feet aerial photographs of the county preserve. 

All sites with prehistork; and historic period components encountered during the 

CVS were recorded. Criteria for identifying archaeological sites were based on The 

Arizona State Museum (1993) Archaeological Site Recording Manual. Archaeological 

sites were defined as: 

Physical remains of past human activity which are at least 50 years old and which 
are distinguished by boundaries that are based entirely on observable variation in 
the spatial distribution of the remains. Features include passive accumulations of 
artifacts, such as artifact concentrations, as well as purposeful constructions, 
excavations, or deposits. 
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Because artifact density is a continuous variable, the term "artifact concentration" 
is further defined as: 

thirty or nwre artifacts within an area measuring no more than 50 
feet (15 m) in diameter, except in cases where the artifact clearly 
originated from the same item. 

Although areas satisfying any one of these minimum criteria must be recorded as 
sites, manifestations of lesser content or age may be accepted as sites under certain 
circumstances (I993:A-7). 

ASM site cards were completed for each site and are on file at the ASM site card file 

office. Global positioning units (GPSs) were used in conjunction with aerial photographs 

and USGS 7.5 minute maps to check the accuracy of plotted sites. At each site, samples of 

temporally diagnostic artifacts-projectile points, decorated sherds, and historic period 

artifacts with makers' marks-were collected. Due to the number of visitors these public 

lands attract, other artifacts that might interest casual collectors-shell pendants, shell and 

turquoise jewelry firagments, ground stone bowls, a perforated engraved stone disc, 

mineral samples, and obsidian flaked stone artifacts-were also collected. All collected 

artifacts are curated at the ASM. 

After 3.5 years of survey, a total of43.88 mi* was surveyed for this project-

approximately 37.15 mi* (23,775 acres) in the southern CVS area and 5.73 mi* (3,667 

acres) in the northern CVS area. In both areas, judgmental survey was conducted only in 

the floodplain of Cienega Creek. A total of603 person-days was spent on the survey. 

A total of 422 sites were identified within the northern and southern survey areas 

(360 of these sites were newly identified, while 62 sites were previously identified) (Table 

4.3). Within the southern survey area, 328 sites were recorded, including 284 newly 
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Table 4.3. Counts of sites in the study area and Cienega Creek watershed. 

Number of Sites Newly Previously Total Number 
Identified Identified of Sites 

Northern CVS Area 76 18 94 

Southern CVS Area 284 44 328 

ASM Survey Area - 86 86 

Total number of sites in the 360 148 508 
study area (southern CVS and 
ASM survey areas) 

Total number of sites in the - - 558 
Cienega Creek watershed 

Total number of sites illustrated 
in Figure 4.2 

1,131 



143 

identified and 4S previously identified sites. In the northern survey area, 94 sites were 

recorded, including 76 newly identified sites and 18 previously identified sites. During the 

CVS survey, many Archaic sites recorded by Swanson (1951) and Eddy(1958) could not 

be relocated because they were deeply buried under 1-30 ft of alluvium and only visible in 

alluvial cutbanks at the time of recording. These sites may have eroded since they were 

originaUy recorded. Other sites had poor provenance information and could not be 

matched with sites with Archaic and Early Agricultural period components identified 

during the CVS. From these early projects, only three sites with Archaic period 

components with good provenance information that were test excavated in 1957 (Eddy 

1958; Eddy and Cooley 1983), were located during the CVS. 

Since many recorded sites contain more than one temporal component, the sum of 

the sites represented in each time period (Table 4.4) is greater than the total number of 

recorded sites (see Table 4.3). Several criteria were used to date sites, including 

temporally diagnostic artifacts, stratigraphic positioning of archaeological materials in 

geologic deposits, and radiocarbon dates. Since these criteria are not always available at 

sites, it is not possible to assign all sites to specific cultural periods or phases. Sites located 

in the CVS project area include: 70 sites with Archaic period components, 42 sites with 

Early Agricultural period components, 353 sites with ceramic period components, 1 site 

with a protohistoric period component, 57 sites with historic period components, and 190 

sites of unknown age. Results of the CVS survey are summarized below. 



Table 4.4. Chronology of prehistoric and historic periods in Cienega Valley, based on the chronology developed in the Santa 
Cruz Valley and Tucson Basin. The numbers of sites with archaeological components dating to these periods in the study area, 
Cienega Creek watershed, and adjacent areas are listed. 

Total Number of Sites in 
Date Ranges Periods Tucson Basin Phases Northern Southern ASM Study Cienega Creek 

Survey Area Survey Area Area Area Watershed 
A.D. 1697-1950 Historic 25 31 14 70 88 
A.D. 1450-1697 Protohistoric 1 0 5 6 4 
A.D. 1300-1450? Hohokam Tucson 3 6 0 9 9 

Classic Possible Tucson 0 0 0 0 0 

A.D. 1150-1300 Tanque Verde 21 37 6 64 63 

Possible Tanque Verde 7 18 11 36 32 
A.D. 1100-1150 Hohokam Late Rincon 12 10 10 32 29 

Sedentary Possible Late Rincon 26 41 16 83 84 
A.D. 1000-1100 Middle Rincon 10 13 10 33 31 

Possible Middle Rincon 30 44 16 90 90 

A.D. 950-1000 Early Rincon 7 11 8 26 24 

Possible Early Rincon 21 42 16 79 81 

A.D. 850-950 Hohokam Rillito 3 7 11 21 19 
Colonial Possible Rillito 5 13 11 29 29 

A.D. 750-850 Canada del Oro 1 3 2 6 6 

Possible Canada del Oro 2 3 0 5 5 
A.D. 700-750 Hohokam Snaketown 0 1 0 1 1 
A.D. 675-700 Pioneer Sweetwater 0 0 0 0 0 

A.D. 650-675 Estrella 0 0 0 0 0 

A.D. 550-650 Early Tortolita I 1 0 2 2 



Table 4.4. Continued. 

Total Number of Sites in 
Date Ranges Periods Tucson Basin Phases Northern Southern ASM Study Cienega Creek 

Survey Area Survey Area Area Area Watershed 
A.D. 150-550 Ceramic Agua Caliente 0 0 0 0 0 

A.D. 150-1450 Unknown 
Ceramic 

23 73 24 120 127 

1700 B.C.-A.D. 150 Early 
Agricultural 

7 34 9 50 47 

3000-1700 B.C. Middle 
Archaic 

Chiricahua 2 13 9 24 22 

6000-3000 B.C. Occupational 
Gap? 

0 I 0 I 1 

8500-6000 B.C. Early Archaic Sulphur Springs 0 1 5 6 5 

8500 B.C.-A.D. 150 Unknown 10 38 11 59 63 
Archaic 

10,000-8500 B.C. Paleoindian 0 0 0 0 0 

10,000 B.C.-A.D. Unknown 8 159 9 176 203 
1697 prehistoric 
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Surface Collection of Sites witti Arciiaic and Eariy Agricultural Period Components 

To conduct settlement pattern studies, it is important to determine the activities 

conducted at each site and the site function, i.e., multiple or limited activity sites. Toward 

realizing this goal, 21 sites identified during the CVS that appeared to have Archaic and/or 

Early Agricultural period components were revisited. Based on temporally diagnostic 

Archaic and Early Agricultural period projectile points, the main component at 14 of these 

sites appeared to date to the Archaic and/or Early Agricultural periods and were 

systematically surface collected. If a ceramic period component was present, it either was 

spatially discrete from the Archaic and Early Agricultural period components or was small 

and insignificant. 

During systematic surface collection of these sites, transects spaced 4 m apart were 

surveyed across each site. All cultural features, exotic items, flaked stone tools (any 

specimen that exhibited evidence for use or secondary retouch such as projectile points, 

drills, scrapers, engravers), flaked stone cores (any specimen with two or more flake 

detachments), and ground stone artifacts were pin flagged. A datum was established at 

each site; additional subdatums were established as needed. All pin-flagged artifacts and 

cultural features were mapped with reference to the site datum. Provenance data was 

gathered using a variety of methods, including pocket transit or compass, measuring tape, 

pace, and an electronic distance measuring total station (EDM total station). 

The ASM and BLM permits authorizing this fieldwork allowed up to 100 artifacts 

to be collected from the surface of each site. If more than 100 flaked stone artifacts were 

identified, formal tools, cores, and some informal or expedient tools were collected and 
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bagged separately. An in-depth analysis recording specific attributes (length, width, 

thickness, platform type, amount of cortex, extent of retouch, raw material) of other 

flaked stone tools-usually informal tools and single platform cores-was conducted in the 

field. An inventory level analysis of ground stone artifacts that recorded the location, size, 

shape, amount of intentional shaping, raw material, and amount of grinding was conducted 

in the field. Only rare or special ground stone artifacts, such as an engraved stone disc, 

were mapped and collected. Cultural features were photographed, point located, and the 

dimensions and characteristics of cultural features described. Sketch maps of particularly 

interesting features were also drawn. 

Seven additional sites identified during the CVS survey contained projectile points 

diagnostic of the Archaic and Early Agricultural periods, although their main components 

appeared to date to the ceramic period. At these seven multiple-component sites, 

systematic transects spaced at 4-m intervals were surveyed across each site to identify 

additional Archaic and Early Agricultural period projectile point styles and to determine if 

the Archaic and Early Agricultural period components were spatially separated from later 

period components. If temporal components coukl be spatially separated, the Archaic and 

Early Agricultural components were surface collected in the manner described above. 

When the temporal components at multiple-component sites could not be spatially 

separated, only Archaic and Early Agricultural period projectile points were collected. 

In addition, three of the 167 flaked stone artifact scatters of unknown age were 

revisted in hopes of finding temporally diagnostic artifacts that could date the sites to the 

Archaic and/or Early Agricultural periods. These sites were transected at 4-m intervals. 
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and all features and flaked stone and ground stone tools were pin flagged. If Archaic or 

Early Agricultural period points were found, the site was surface collected in the manner 

described above; if none were found, the site card information was updated, and no 

systematic surface collections were made. 

Only 13 experienced crew and seven professional archaeologists participated in the 

systematic surface collection. A typical surface collection crew consisted of the author and 

one to eight experienced volunteers. I made all decisions on whether to record particular 

artifacts in the field or collect them for analysis in the lab. Professional archaeologists were 

recruited to help map large sites and survey across multiple-component sites for additional 

diagnostic materials. A total of 122 person-days was spent surface collecting sites with 

Archaic and Early Agricultural period components and revisiting sites to identify Archaic 

and Early Agricultural period components. 

SURVEY RESULTS 

The Cienega Creek watershed contains 558 archaeological sites dating between the 

Early Archaic and Historic periods (8500 B.C.-A.D. 1950) [see Table 4.3; Figure 4.2J. 

Based on records in the ASM site flle ofBce on 7 January 2000, 508 of these sites are 

located within the CVS study area (94 sites in the northern area, 328 sites in the southern 

area, and 86 sites in the ASM area). Some additional sites recorded within the Cienega 

Creek watershed are not plotted in Figure 4.2 and were not used in the study because the 

sites either: (1) lacked adequate provenience information and therefore could not be 
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Figure 4.2. Archaeological sites in the study area and adjacent areas. 
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plotted on the map; (2) are duplicate numbers for sites already represented in Figure 4.2; 

or (3) the site cards have not yet been turned into the ASM site file office. 

The preservation and visibility of Archaic and Early Agricultural period sites in the 

Cienega Valley is strongly influenced by subsequent cultural use of the valley. Ceramic and 

historic-period occupations may obscure the visibility of earlier occupations at a site. Also, 

human modification of the landscape, especially during the historic period, has the 

potential to substantially alter natural landforms in the valley. Therefore, although the 

Archaic and Early Agricultural periods are the primary focus of this dissertation, a brief 

overview of the settlement patterns of all time periods encountered is presented below. 

Unknown Phase of the Prehistoric Period 

One hundred and seventy-six prehistoric sites in the CVS study area could not be 

assigned to a specific prehistoric period (see Table 4.4). These sites frequently consist of 

flaked stone artifact scatters and/or rock features. Although found throughout the study 

area, they occur most frequently on the tops of ridges in middle bajada areas (Figure 4.3). 

(The extent of upland, middle bajada, and valley bottom settings and its relationship to 

current vegetative communities in the Cienega Valley are graphically represented in 

Figures 2.4-2.6. The numbers of sites with Archaic and Early Agricultural period 

components located in upland, middle bajada, and valley bottom settings in the study area 

are listed in Table 7.6). 
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Figure 4.3. Sites of an unknown phase of the prehistoric period in the study area and 
adjacent areas. 
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Paleoindian Period (10,0007-8500 B.C.) 

No archaeological sites dating to the Paleoindian period (10,0007-8000 B.C.) have 

been identified yet within the Cienega Creek watershed. However, Paleoindian use of the 

area is suggested by the presence of at least one small Clovis point discovered in the 

eastern Santa Rita Mountains (personal cominunication, Alan DeNoyer 1998) and a 

number of sites in the adjacent San Pedro River Valley (Haynes 1976, 1978, 1979, 1980, 

1982, 1987; Haynes and Haury 1982; Haynes and Hemmings 1968). 

Unluiown Phase of the Archaic and Eariy Agricultural Periods 

Based on the general character of the flaked stone assemblage and/or stratigraphic 

positioning, 59 sites could not be assigned to a specific phase of the Archaic and/or Early 

Agricultural periods (Figure 4.4). In general, these sites consist of flaked stone artifact 

scatters but may also include ground stone artifacts, features, and petroglyphs. The lack of 

temporally diagnostic artifacts and radiocarbon dates makes it impossible to assign these 

sites to specific phases and periods. These sites tend to cluster near reliable water sources 

in upland settings on the northeastern sk)pes of the Santa Rita Mountains and southern 

Rincon Mountains, along Cienega Creek, at the confluences of major tributaries to 

Cienega Creek. Sites in middle bajada contexts are generally located near springs and 

confluences of major tributaries. 
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Figure 4.4. Sites with Archaic and/or Early Agricultural period components (8500 B.C.-
A.D. 50/150) in the study area and adjacent areas. 
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Eariy Archaic Period (8500-6000 B.C.) 

Only six sites with Early Archaic components have been identified in the study area 

(see Table 4.4). Five sites lie near perennial or seasonal springs in upland contexts in the 

eastern Santa Rita Mountains (Figure 4.5). Although excavated, the temporal placement 

of these sites is based on the recovery of large, tapering stemmed projectile points-the 

point style characteristic of the Early Archaic period. None of the excavated sites yielded 

radiocarbon dates that would have securely placed the sites' occupation to the Early 

Archaic period. The remaining site, which lies adjacent to Cienega Creek, was tentatively 

identified as Early Archaic based on the presence of surface artifacts, particularly tapering 

stemmed projectile points. 

The paucity of sites with Early Archaic period components in the Cienega Creek 

watershed reflects a trend found throughout southeastern Arizona (Mabry and Stevens 

2000). This trend is probably the result of low population densities during the Early 

Archaic period, as well as low visibility of archaeological sites occupied for short 

durations and missing sediments in many river basins (Mabry and Stevens 2000). Early 

Archaic period settlement patterns in Cienega Valley are presented in the remaining 

chapters. 

Occupational Gap (6000-3000 B.C.) 

As discussed in Chapter 3, there is very little evidence of human occupation in 

southeastern Arizona between 6000-3000 B.C. The climatic conditions during this interval 

(which largely corresponds with the middle Holocene) were particularly hot and dry. 
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Figure 4.5. Early Archaic period (8500-6000 B.C.) sites in the study area and adjacent 
areas. 
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Most alluvial deposits that might contain cultural remains dating to this interval are 

missing (Mabry and Stevens 2000). Even where continuous depositional sequences exist, 

archaeological material dating to this interval is missing (Mabry and Stevens 2000). Only a 

few point styles dated to this interval in other regions of Arizona have been found in 

southern Arizona. One such point, a possible Bajada point, was found in the southern 

CVS area. The paucity of temporally diagnostic projectile points and the absence of 

excavated sites with radiocarbon dates suggests southeastern Arizona in general, and the 

Cienega Creek area in particular, were largely abandoned during this interval (Mabry and 

Stevens 2000). 

Middle Archaic Period (3000-1700 B.C.) 

Twenty-four sites with Middle Archaic period components are recorded in the 

study area (see Table 4.4; Figure 4.6). Based on excavated sites in the eastern Santa Rita 

Mountains (Huckell 1984a), Tucson Basin (Dart 1986; Douglas and Craig 1986; Gregory, 

ed. 1999; Roth 1989), and other portions of southeastem Arizona (Haury 1950; Waters 

1986a, 1986b), Middle Archaic groups continued to use a mixed subsistence strategy 

characterized by intensive wild plant gathering and the hunting of small animals. In the 

absence of radiocarbon dates and stratigraphic associations, sites with Middle Archaic 

period components were identified primarily by the presence of temporally diagnostic 

projectile points such as Chiricahua, Gypsum, Pinto, San Jose, and Cortaro. For reviews 

of the temporal and geographic ranges of these projectile points in southeastem Arizona, 
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Figure 4.6. Middle Archaic period (3000-1700 B.C.) sites in the study area and adjacent 
areas. 
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see Huckeil (1996) and Mabry (1998c). The character of Middle Archaic settlement 

patterns and sites in the Cienega Valley is discussed in detail in the remaining chapters. 

Eariy Agricultural Period (1700 B.C.-A.D. 50/150) 

Fifty sites with Early Agricultural period components have been recorded in the 

study area (see Table 4.4). Several of these are located in deeply buried contexts along 

Cienega Creek and its tributaries, or on Pleistocene terraces adjacent to the floodplain of 

Cienega Creek (Figure 4.7). (See Chapter 7 for a discussion of the stratigraphy of these 

deeply buried sites and a schematic east-west cross section of the Cienega Creek 

floodplain). Although sites with Early Agricultural period components are found 

throughout the Cienega Creek watershed, they are most common near perennial water 

sources such as the confluences of Cienega Creek and large tributaries (e.g., Davidson 

Canyon, Mescal Arroyo, and Matty Canyon). Many of these areas have large bedrock 

outcrops that force groundwater to the surface, making these areas particularly attractive 

for habitation. Several sites are also located in upland areas of the Rincon, Santa Rita, and 

Whetstone mountains. 

A small number of sites with Early Agricultural period components are also 

present in middle bajada contexts along Gardner Canyon, Empire Gulch, and Oak Tree 

Canyon. These sites are frequently located at the confluences of major tributaries, near 

springs, and near important plant and lithic resource areas. Early Agricultural period 

settlement patterns and sites in Cienega Valley will be presented in detail in the remaining 

chapters. 
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Figure 4.7. Early Agricultural period (1700 B.C.-A.D. 50/150) sites in the study area and 
adjacent areas. 
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Uniaiown Phase of the Ceramic Period (A.D. 150-1450) 

Based on the presence of temporally diagnostic and plain ware ceramics, 120 sites 

in the study area could not be assigned to specific phases of the ceramic period (see Table 

4.4; Figure 4.8). Typically, the artifact assemblages at these sites consist of flaked stone 

artifacts and plain ware ceramics. Ground stone, rock features, petroglyphs, features, and 

other cultural remains may also be present. Sites tend to cluster in upland contexts near 

springs (e.g., on the northeastern slopes of the Santa Rita Mountains and southeastern 

Rincon Mountains), along Cienega Creek and other nearby axial drainages (e.g., Sonoita 

Creek), and along major tributaries to Cienega Creek (e.g., Gardner Canyon, Empire 

Gulch, and Matty Canyon). 

Early Ceramic Period (A.D. 150-650) 

The Early Ceramic period is characterized by the widespread use of ceramic 

containers (Huckell 1992) and changes in their decorations and forms. During the Agua 

Caliente phase (A.D. 150-550), undecorated plain ware pottery was common. Later in the 

Tortolita phase (A.D. 550-650), red ware pottery was introduced. Architectural changes 

also occurred, with features becoming more substantial and formal. This increased effort 

spent on construction may reflect more permanent settlements. Pithouse styles included 

small, round, and basin-shaped houses; slightly larger subrectangular structures; and 

significantly larger structures which may have been used for communal or ritual purposes. 

Reliance on agricultural crops increased and populations grew as farmers expanded 

their crop production to floodplain land near permanently flowing streams. It is assumed 
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Figure 4.8. Sites with an unknown ceramic period component in the study area and 
adjacent areas. 
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that canal irrigation systems also expanded (Mabry et al. 1997). Evidence from 

archaeological excavations in the Tucson area indicates trade in shell, turquoise, obsidian, 

and other materials intensified and that new trade networks developed (Mabry et al. 

1997). 

Only three sites with Early Ceramic period components have been identified in the 

study area (see Table 4.4; Figure 4.9). Although ceramic containers became widely used 

during the Early Ceramic period (Huckell 1992), pottery may not be visible on the surface 

of many sites with Early Ceramic period components. Even when sherds are present, sites 

with Early Ceramic period components are difficult to recognize based on surface artifacts 

because plain and red ware pottery is found throughout the ceramic period. 

Hohokam Cultural Sequence 

The beginning of the Hohokam cultural sequence in central and southern Arizona 

is characterized by the introduction of red-on-buff wares in the Phoenix Basin and red-on-

brown wares in the Tucson Basin (Doyel 1991; Wallace et al. 1995). Unlike the Early 

Ceramic period, Hohokam period pithouses were clustered into formalized courtyard 

groups, each with its own roasting area. A village was typically composed of many 

courtyard groups. Other important changes occurring at many village sites during the 

Hohokam period include: expansion of canal irrigation systems, construction of large 

communal or ritual features such as ballcourts and platform mounds, and a change in 

burial practices (cremation instead of inhumation). Some of these changes, especially in 

the Phoenix Basin, represent an enormous investment of organized labor and time. 
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Figure 4.9. Early Ceramic (A.D. 150-650) and Pioneer (A.D. 650-750) period sites in the 
study area and adjacent areas. 
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Three variables appear to account for the location of sites dating to the Hohokam 

period in upland areas of the Cienega Valley, including: (1) proximity to land along 

drainages with less than 3.2 percent gradient that could be floodwater farmed (Ferg et al. 

1984); (2) placement of sites between 4,400 and 5,200 ft elevation where a mosaic of oak 

woodland and grassland vegetative communities occur (Ferg et al. 1984:811); and (3) 

access to both abundant or permanent water sources and large amounts of arable land 

(Ferg et al. 1984:812). These locations would have been advantageous for agriculture, 

harvesting of wild plant foods, and hunting game (Ferg et al. 1984:811). Settlements were 

also placed to avoid being flooded and to use arable land for habitation (Ferg et al. 

1984:812). 

In low elevation areas, sites dating to the Hohokam period appear to be located 

near portions of Cienega Creek with perennial sources of water such as the confluence of 

Cienega Creek with Mescal Arroyo, Matty Canyon, Spring Water Canyon, Oak Tree 

Canyon, Empire Gulch, and Gardner Canyon. Other potential variables, such as level ridge 

tops, soil zones, and vegetation communities, are relatively even throughout the CVS 

survey area. Variations in settlement distributions in Cienega Valley during the Hohokam 

period are summarized below. Some decorated ceramics could only be assigned to a range 

of Hohokam periods and phases (e.g., Rillito-Early Rincon, Early Rincon-Late Rincon, 

Late Rincon-Tanque Verde). Therefore, in the following discussion, sites with date ranges 

such as Rillito-Tanque Verde will be discussed as sites with possible Rillito, Early Rincon, 

Middle Rincon, Late Rincon, and Tanque Verde phase components. 
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Pioneer Period (A.D. 650-750) 

In the Tucson Basin, Pioneer period settlement patterns typically have pithouse 

hamlets and villages clustered around major rivers (i.e., near perennial sources of water). 

In the study area, only one site with a Pioneer period component was identified (see Table 

4.4; see Figure 4.9) Although some Pioneer period occupation of the valley has almost 

certainly been obscured by subsequent occupations and aggredation of Cienega Creek, the 

scarcity of sites with Pioneer period components indicates low population densities in the 

Cienega Valley at this time. 

Colonial Period (A.D. 750-950) 

The Colonial period is characterized by Hohokam territorial expansion, increased 

population size, and increased cultural contacts. Large, nucleated villages were established 

along the major drainages of the Gila, San Pedro, and Santa Cruz rivers and their major 

tributaries where canal irrigation and/or floodwater farming could occur. Smaller 

settlements in outlying areas served as limited-activity sites that were used seasonally to 

conduct hunting and gathering, or for limited agriculture (Doelle and Wallace 1991). In 

the Tucson Basin, sites with Rillito and Rincon phase components also appear to be more 

numerous and located in more topographically diverse settings than in either the preceding 

or following phases (Ferg et al. 1984). 

The marked increase in the number and spatial distribution of sites with Colonial 

period components appears to mirror these regional trends. In the study area, only six sites 

date to the Canada del Oro (CDO) phase while 21 sites date to the Rillito phase (see Table 

4.4; Figure 4.10). Five additional sites may date to either the Canada del Oro or 
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Figure 4.10. Canada del Oro and Rillito phase sites of the Colonial Period (A.D. 750-950) 
in the study area and adjacent areas. 
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Rillito phases, while an additional 24 sites may date to the Rillito phase based on the 

presence of Rillito-Early Rincon Red-on-brown and Rillito-Middle Rincon Red-on-brown 

ceramics (Figure4.II). 

Based on the relatively abrupt appearance of a large number of sites in the 

Rosemont area and along Cienega Creek during the CDO phase, the study area appears to 

have been intentionally colonized by Tucson Basin groups (Ferg et al. 1984:811). Several 

explanations offered for colonization of the Rosemont area (Ferg et al. 1984:811) are 

probably applicable to the entire Cienega Valley. The most likely explanations are 

summarized here. 

First, expansion and colonization may have occurred to increase the size and 

resources of the Tucson Basin regional system and/or to exploit upland resources (Ferg et 

al. 1984:811). Second, drought conditions from A.D. 8S0-9(X) may have encouraged the 

development and use of dry-farming techniques which had previously had little or no use. 

Combined with improved varieties of maize, this resulted in a significant increase in 

population during the late Colonial and early Sedentary periods (Masse 1979:178-179). 

This explains the increase in size and number of Rillito and Rincon phase sites in the 

Tucson Basin, but not the earlier CDO sites in the Tucson Basin (Ferg et al. 1984:811). 

Causal models emphasizing population pressure (either real or perceived) seem unlikely as 

there are a limited number of CDO sites in the Tucson Basin (Czaplicki and Mayberry 

1983:36-38; DoeUe and Wallace 1991). 

One ballcourt, a large basin-shaped feature with earthen banks, constructed during 

the CDO phase in the eastern Santa Rita Mountains, has been identified in the study area 
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Figure 4.11. Rillito phase and possible Rillito phase sites of the Colonial Period (A.D. 750-
950) in the study area and adjacent areas. 
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(Ferg et al. 1984). The exact function of ballcourts is unknown; however, they probably 

functioned as locations for playing a type of ball game, holding religious ceremonies, and 

conducting other communal activities (Wilcox 1991; Wilcox and Sternberg 1983). The 

Ballcourt site was probably the ceremonial or political center for sites in the Rosemont 

area (Ferg et al. 1984:813). Although its location is not as optimal as contemporary sites 

during this period, the Ballcourt site was the largest site in the Rosemont area during the 

Colonial period (Ferg et al. 1984:815). No ballcourts have been located within the 

southern CVS survey area. If such a construction existed on the Cienega Creek floodplain, 

it would have been buried under thick alluvial sediments that have been deposited across 

the floodplain. Without additional excavation of sites with Colonial period components in 

the study area, the role of the Ballcourt site within the context of the study area cannot be 

adequately evaluated. 

Sedentary {A. D. 950-1150) 

During the Sedentary period, settlement patterns in the Cienega Creek watershed 

are more dispersed, mirroring a trend found in the Tucson area (Doelle and Wallace 

1986). An increase in population is also suggested based on the increased number of sites 

with Sedentary and possible Sedentary period components (see Table 4.4). In the Tucson 

Basin, the largest sites are still on terraces just above the Santa Cruz, but functionally 

specific seasonal sites and more permanent habitations have moved away from the river, 

utilizing the valley floor and the extensive bajada zone (Doelle and Wallace 1986). In the 

study area, there is also evidence for increased use of the bajada during the Sedentary 

period, with several sites along Gardner Canyon and Empire Gulch (see Figures 4.12-
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4.14). A few trends in spatial-temporal distributions within the Sedentary period are 

apparent and are discussed below. 

Early Rincon. In the study area, 26 sites with Early Rincon phase components and 

79 sites with possible Early Rincon phases components have been identified (see Table 

4.4; Figure 4.12). In the Rosemont area. Early Rincon settlement distributions are similar 

to those found during the Rillito phase (Ferg et al. 1984:817). However, there is an 

increase in the number of sites with possible Early Rincon phase components in the 

Rosemont area and a substantial increase in the number of sites with Early Rincon and 

possible Early Rincon components along Cienega Creek (Figure 4.12). 

Middle Rincon. There is an increase in the number of sites with Middle Rincon 

phase components (see Table 4.4). Thirty-three sites in the study area date to the Middle 

Rincon phase, while 97 sites have possible Middle Rincon phase components (Figure 

4.13). Across the study area, several sites with Early Rincon phase components were 

abandoned. In the Rosemont area, the abandonment of some sites probably did not occur 

for political or climatic reasons. Rather, severe resource depletion around the sites such as 

wood resources for fuel and construction of dwellings and other installations; 

overexploitation of hunted animals; or depletion of arable land, wild plants, animals, 

maize, and chenopods may have been responsible for the abandonment of the sites (Ferg et 

al. 1984:817). When the environs of a site were overexploited, populations from these 

sites dispersed to adjacent areas which were not overexploited. 

Late Rincon. In the study area, 32 sites with Late Rincon phase components and 

83 sites with possible Late Rincon phase components were identified (see Table 4.4). In 
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Figure 4.12. Early Rincon and possible Early Rincon phase sites of the Sedentary period 
(A.D. 9S0-1150) in the study area and adjacent areas. 
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Figure 4.13. Middle Rincon and possible Middle Rincon phase sites of the Sedentary period 
(A.D. 950-1150) in the study area and adjacent areas. 
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the Rosemont area, most of the sites newly occupied during the Middle Rincon phase 

appear to have been abandoned by the Late Rincon or Early Tanque Verde phase. In the 

southern Cienega Valley, there is a small shift and reduction in the number of sites with 

Late Rincon phase components (Figure 4.14). 

Classic Period (A.D. 1150-1450) 

During the Classic period, there is a dramatic change in settlement patterns and 

perhaps social organization between the Tanque Verde (A.D. 1150-13(X)) and Tucson 

(A.D. 13(X)-14S0?) phases. In addition, large Classic period rock pile field systems 

associated with the cultivation of agave have been found in both the northern and southern 

portions of the Tucson Basin (Doelle and Wallace 1991; Fish et al. 1992). Corn 

agriculture continued to be the main subsistence strategy. Although no temporally 

diagnostic artifacts were found, this suggests the numerous rock pile sites found west of 

Cienega Creek in bajada areas may also date to this period. 

Tanque Verde. There is a marked increase in the number of sites with Tanque 

Verde phase components compared with the number of sites in the Late Rincon phase, but 

a sharp decline in the number of sites with possible Tanque Verde phase components (see 

Table 4.4; Figure 4.15). Some of this change can be attributed to imprecise dating of sites 

based on surface collections alone and perhaps an increase in the identifiability of 

temporally diagnostic ceramics from this phase. The sum of the number of sites with 

Tanque Verde and possible Tanque Verde phase components is largely similar to the sum 

of the number of Late Rincon and possible Late Rincon phase sites. This suggests 
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Figure 4.14. Late Rincon and possible Late Rincon phase sites of the Sedentary period 
(A.D. 950-1150) in the study area and adjacent areas. 
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Figure 4.15. Tanque Verde and possible Tanque Verde phase sites of the Classic period 
(A.D. 1150-1300) in the study area and adjacent areas. 
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population may not have changed significantly between the Late Rincon and Early Tanque 

Verde phases. 

Another suggestion is that Tanque Verde Red-on-brown wares in the Cienega 

Valley belong to the early Tanque Verde phase (Ferg et al. 1984:817). By the Late 

Tanque Verde phase, Tanque Verde Red-on-brown wares are found in the Tucson Basin 

and adjacent areas at, or soon after, A.D. 1200. By that time, the Rosemont area appears 

to have been abandoned (Ferg et al. 1984:817). 

Tucson. Based on the presence of Tonto and Gila polychromes, only nine sites 

date to the Tucson phase, all of which are adjacent to Cienega Creek (Figure 4.16). In the 

Tucson Basin and lower San Pedro Valley, a number of platform mounds are constructed 

at villages sometime around A.D. 1275-1300 (Gabel 1931). The (unction of platform 

mounds is unclear; some were probably used for habitation, while others may have been 

primarily ceremonial. By the time platform mounds were constructed in the Tucson area, 

most smaller sites had been abandoned, and Tucson Basin settlement was largely 

concentrated at only a half-dozen large, aggregated villages. This aggregation and possible 

abandonment may be related to an increase in conftict and possibly warfare (Wallace and 

Doelle 1998). Although platform mounds are found throughout southern and central 

Arizona, they do not seem to be present in the Cienega Creek area. Still, similar causal 

explanations might be used to explain changes in Classic period settlement patterns in the 

Cienega Creek area. 
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Figure 4.16. Tucson phase and possible Tucson phase sites of the Classic Period (A.D. 
1300-1450) in the study area and adjacent areas. 
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Protohistoric Period (A.D. 1450-1697) 

In southeastern Arizona, little is known of the period between A.D. 1450, when 

the Hohokam disappeared, and A.D. 1697, when Father Kino first traveled to the Tucson 

Basin (Doelle and Wallace 1990). During this period, groups known as the Sobaipuri lived 

in the Santa Cruz, Cienega Creek, and San Pedro valleys (Doelle and Wallace 1990; 

Masse 1981). The larger Sobaipuri communities were found at Bac-where the mission of 

San Xavier del Bac was later constructed (Huckell 1992; Ravesloot 1987)-and in the San 

Pedro River Valley (Di Peso 1953). 

Due to the paucity of historic documents and archaeological research in 

southeastern Arizona, generally, and the Cienega Valley in particular, little can be said 

about the Protohistoric period. In the Cienega Creek area, only six sites with Protohistoric 

period components have been identified (see Table 4.4; Figure 4.17). One site with a 

Sobaipuri occupation lies south of the confluence of Cienega Creek and Mescal Arroyo. 

Two other sites with Sobaipuri occupations lie in the eastern Santa Rita Mountains 

(Huckell 1984b). Despite the scarcity of sites, Protohistoric groups almost certainly 

passed through the area to exploit plant and animal resources and to travel to other 

communities in the Santa Cruz and San Pedro valleys and northern Cienega Creek 

watershed. 

Historic Period (A.D. 1697«present) 

The historic period can be subdivided into three major periods: the Spanish (A.D. 

1697-1800), Mexican (A.D. 1800-1854), and American periods (A.D. 1854-1950). 
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Figure 4.17. Protohistoric period (A.D. 1450-1697) sites in the study area and adjacent 
areas. 
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However, most of the 70 sites with historic-period components in the Cienega Creek 

watershed date to the American period and are associated with transportation, ranching, 

and mining activities (Figure 4.18). Documentation of the number of foreigners passing 

through the Cienega Creek watershed before 1846, is poor. During the CVS, a 1822 King 

Ferdinand VII coin was discovered as an isolated artifact (Stevens 1996). The coin was in 

circulation and probably most common between 1822-1857 (Stevens 1996). 

After southeastern Arizona became a United States territory in 1854, with the 

signing of the Gadsden Treaty, the number of travelers and settlers passing through the 

area increased. However, it was not until after the mid-1870s, with the coming of the 

railroad, that use of the valley by Anglo-Americans increased significantly and 

concentrated primarily on transportation, ranching, and mining activities. Cattle ranching 

was introduced to the area about 300 years ago by Father Kino, who delivered 150 head 

of cattle in 1699, to the Rancheria Sonoita, near the headwaters of Cienega Creek 

(Granger 1983). It was not until after the American Civil War, however, that ranching 

became an important activity in the area. 

Movement of cattle to Arizona was well underway by the 1870s. Empire Ranch 

was by far the largest ranching operation in the area. Three major mining operations 

located at Total Wreck, Rosemont, and Greaterville, were established in the eastern Santa 

Rita and Empire mountains in the mid- to late-1870s, to mine silver, copper, and gold, 

respectively. In addition to these major mining operations and their associated mining 

camps or villages, a number of sites associated with mining activities are also recorded in 

the watershed. Two small mining sites are located along Cienega Creek near the Narrows. 
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Figure 4.18. Historic period (A.D. 1697-present) sites in the study area and adjacent areas. 



182 

Several other unnamed mines are located in the Rincon, Empire, Santa Rita, and 

Whetstone mountains. 

The Anamax Mining Company bought Empire Ranch in 1974, and the Cienega 

Ranch in 1977, for the water rights and mineral potential. A series of land exchanges in 

1988, enabled the land to be publicly owned and under the administration of the BLM. 

The Empire-Cienega Resource Conservation Area became the Las Cienegas National 

Conservation Area on 7 December 2000; the land continues to be administered by the 

BLM. 

Summary 

Since the Early Agricultural period, up to 30 ft of alluvial deposition has occurred 

on the Cienega Creek floodplain. This has affected the visibility of all sites, but particularly 

those dating to the early part of the prehistoric sequence. However, some general 

statements can still be made about prehistoric and historic-period land use in the Cienega 

Valley. Throughout the prehistoric and historic periods, there was consistent use of 

riparian, valley bottom, and upland environments, particularly in the central and northern 

portions of the southern CVS survey area where Cienega Creek has perennial surface 

flow. As a result. Archaic and Early Agricultural period components at sites in these areas 

are most likely to be disturbed by subsequent ceramic and historic-period occupations. 

Use of middle bajada contexts appears to have fluctuated through time, and these areas 

may have been most intensively utilized during the Sedentary period. 
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Based on the numbers of sites, population density appears to have fluctuated 

between the Archaic and historic periods. However, similarities in projectile point styles, 

decorated pottery, and architecture suggest regular social interaction with occupants of 

the Tucson Basin. Some researchers have suggested the northeastern Santa Rita 

Mountains in the Cienega Valley may have been colonized by Tucson Basin groups during 

the CDO phase (Ferg et al. 1984). Although similarities in decorated pottery and projectile 

point styles suggest some social interaction between occupants of Cienega Valley and the 

middle San Pedro Valley, the extent of this interaction is less clear due to the limited 

number of excavated sites in both areas. 
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CHAPTERS 

SITE STRUCTURE DATA FROM ARCHAIC AND 

EARLY AGRICULTURAL SITES IN CIENEGA VALLEY 

INTRODUCTION 

Assessing mobility strategies and land use in the archaeological record is essential 

for answering questions related to the adaptive strategies of foragers and early 

agriculturalists. Artifact assemblages, site structure, and settlement patterns are three 

classes of archaeological data commonly obtained from surface surveys that are potentially 

sensitive to changes in communal mobility and land use. In this chapter, site structure data 

obtained from the 14 sites surface collected during the CVS (Figure 5.1) are described and 

analyzed. Comparisons will be made to the Donaldson and Los Ojitos sites and the sites 

located in the ASM study area that were tested and/or excavated during the early 1980s 

(Ferg et al. 1984; B. Huckell 1984a, 1995). Artifact assemblage and settlement pattern 

data will be discussed in Chapters 6 and 7, respectively. 

SITE STRUCTURE 

Site structure analysis and the composition of artifact assemblages are used to 

distinguish multiple and limited activity sites and resource extraction sites within the study 

area. Site structure analysis evaluates the number, kinds, spatial distribution, and 

orientation of features and artifacts found within sites. In general, site complexity should 

increase at residential sites as the nature and number of activities conducted at a site 
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Figure 5.1. Location of Archaic and Early Agricultural sites surface collected during the 
CVS Project. (All site numbers are ASM designates.) 
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increase (Binford 1978; Hitchcock 1987). Site maintenance activities such as the disposal 

of trash into secondary refuse piles (Binford 1978; Hitchcock 1987); the size, number, and 

location of storage features (Hitchcock 1987); and spatially segregated activity areas 

including storage and processing areas (Binford 1978; Hitchcock 1987), would indicate 

reduced residential niobility and residential sites. Such data are not always available on the 

surface of every site. The spatial distribution, orientation, and discreteness of features are 

used here to determine the contemporaneity of features across a site. Spatially discrete 

features are more likely to occur in a single, coordinated occupation; overlapping features 

would indicate multiple episodes of use (Binford 1978; Hitchcock 1987). 

As mentioned in Chapter 3, certain projectile point styles are temporally diagnostic 

to the Archaic and Early Agricultural periods. These point types, as well as stratigraphic 

positioning and radiocarbon dates, have been used to assign ages to sites with Archaic and 

Early Agricultural period components in the study area. Five of the 14 surface-collected 

sites appear to have Archaic and Early Agricultural period components (Tables S. 1-5.2). 

Over half of these sites also contained ceramic and/or historic-period components (Table 

S.3). Every effort was made during recording to isolate the Archaic and Early Agricultural 

period components at these sites. Due to the paucity of temporally diagnostic material, 

however, it was not always possible to separate a site's temporal components as 

definitively as preferred. 

The number of projectile points at CVS surface-collected sites (Table 5.1) may not 

match the number of projectile points illustrated on the corresponding site map. When 
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Table 5.1. Frequency of Early and Middle Archaic period projectile point styles at surface 
collected sites. 

Site Early Archaic Middle Archaic Total 
Number Lake Bajada Gyp Unspec Pinto San Chiri- Cortaro 

Mohave sum ified" Jose cahua 
EE:2:169 i - - - - - - - I 
EE:2:170 — - - - - - - 1 1 
EE:2:210 — - - 1 - - 1 - 2 
EE:2:223 — - - - - — - - — 

EE:2:258 — - - — - - - I I 
EE:2:273 - - — — — - - 2 2 
EE:2:287 — - - - - - - - — 

EE:2:315 — - - - - — - — — 

EE:2:341 — - - — - — - - — 

EE:2;342 — - - - - - 1 - 1 
EE:2:343 — 1 1 - 1 — - 3 6 
EE:2:345 — — — — - - - — -

EE:2:374 — - 1 2 - 1 - 2 6 
EE:2:403 — - - - - - - - — 

Total 1 1 2 3 1 1 2 9 20 
"Unspecified Pinto/San Jose/Chiricahua point. 



188 

Table 5.2. Frequency of Early Agricultural period projectile point styles at surface 
collected sites. 

Site Early Agricultural Total 
Number Unspecified Empire San Pedro Cienega 

EE:2:169 - - - - -

EE:2:170 - - - - -

EE:2:210 - - 1 - 1 
EE:2:223 - - - - -

EE:2:258 - - 2 - 2 
EE:2:273 - - - - -

EE:2:287 - - 1 - I 
EE:2:315 1 - 1 1 3 
EE:2:341 - - 1 2 3 
EE:2:342 - 5 4 - 9 
EE:2:343 1 - - 1 2 
EE:2:345 - - - 2 2 
EE:2:374 - - - - -

EE:2:403 - - 1 - 1 
Total 2 5 11 6 24 



189 

Table 5.3. Archaic and Early Agricultural period sites in the Cienega Valley. (All site 
numbers preceded by AZ EE:2:.) 

Site 
No. 

Size 
(m) 

Percent 
Sampled 

Age of Main 
Component" 

Age(s) of Other 
Components 

Features 

169 100x55 100 Early Archaic - -

170 175 X 80 100 Middle Archaic Ceramic -

210 90x45 100 Middle Archaic - 4 

223 65x50 100 - - -

258 500x90 35 Middle Archaic and 
Early Agricultural 

Ceramic 6 

273 405 X 170 100 Middle Archaic Ceramic 15 

287 175 X 105 60 Early Agricultural Ceramic 3 

315 900 x 275 25 Early Agricultural Ceramic'' 
Historic'' 

13 

341 140 X IOC 100 Early Agricultural Historic'' 2 

342 150x70 100 Middle Archaic and 
Early Agricultural 

- -

343 250 X 150 100 Early Archaic, 
Middle Archaic and 
Early Agricultural 

Ceramic 3 

345 60x55 100 Early Agricultural - 1 

374 135 X 110 100 Middle Archaic Historic" 3 

403 190x90 100 Early Agricultural - 3 

The age range of a site is based on temporally diagnostic artifacts, usually projectile points, 
found on the surface of collected sites. 

''Other components are spatially discrete and not found in the collected area. 
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CVS sites were initially inventoried, general surface collections were made of temporally 

diagnostic artifacts. The exact provenance of the artifacts within the site's boundaries was 

not necessarily recorded. Similarly, the site maps show only the ceramic artifacts recorded 

during surface collection of the site. 

Ceramic artifacts recorded during the initial inventory of the sites are reported in 

Table 5.3, but do not necessarily appear on the corresponding site map. Small sites were 

entirely surface collected (100 percent sample), whUe large sites or sites with multiple 

spatially discrete cultural components were partially surface collected, generally resulting 

in 25 to 60 percent of the entire surface area being sampled (see Table 5.3). Brief 

descriptions of the surface features, location and age of the cultural components, 

structure, and sampling rationale applied during surface collection are presented below. 

Ten of the 14 surface collected sites had features that were visible on the surface 

(Tables 5.3-5.4). Rock concentrations with and without fire-cracked rock, ash, and 

ground stone were the most common features, particularly at EE:2:273 and EE;2:315. 

Other feature types include rock piles, rock rings, and rock alignments. Rock piles are 

typically composed of cobble-size rocks. Although rock piles in southern Arizona have 

been associated with agave cultivation (Fish et al. 1985; 1990a), their lunction(s) in the 

Cienega Valley has not yet been determined. They may have been used for agricultural 

purposes, or they may represent some other unknown use. Rock rings are typically less 

than 0.85 m in diameter at surface-collected sites (see Table 5.4). Ethnographically, rock 

rings have been used as supports for conical baskets in saguaro fruit procurement 

(Goodyear 1975; Raab 1973). Although no saguaro occur in Cienega Valley, the rock 
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Table 5.4. Description of surface features at CVS collected sites. (All site numbers are 
preceded by AZ EE:2:.) 

Site Feature Dimensions Number Description 
Number Number (m) of Rocks 

210 1 3.7 X 2.0 50 Rock concentration 

2 0.51 X 0.45 5 Rock concentration 

3 0.60 X 0.65 8 Possible rock ring 

4 0.85 X 0.52 12 Possible rock ring 

258 1 0.65x0.45 10 Rock concentration with fire-cracked 
rock and ash 

2 1.5 X 1.5 12 Rock concentration with ground 
stone 

3 0.5 X 0.5 8 Rock circle with ground stone 

4 1.5 X 1.5 200+ Rock concentration 

5 2.0 X 1.4 50 Rock pile 

6 0.3 X 0.3 16 Rock pile 

273 1 0.6 X 0.6 12 Rock ring with fire-cracked rocks 

2 0.64 X 0.26 5 Rock alignment 

3 0.8 X 0.7 12 Rock pile 

4 6.0 X 6.0 150+ Rock concentration with numerous 
fire-cracked rocks 

5 15.0 X 10.0 2500+ Rock concentration with fire-cracked 
rock 

6 8.0 X 0.5 27 3 rock alignments spaced 2 to 4 m 
apart 

7 5.0x4.0 200 Rock concentration with fire-cracked 
rock 

8 0.8 x 0.8 9 Rock concentration with fire-cracked 
rock 
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Table 5.4. Continued. 

Site Feature Diniensions Number Description 
Number Number (m) of Rocks 

9 16.0 X 15.0 500+ Rock concentration with several 
concentrations of fire-cracked rock 

10 2.5 X 2.5 16 Rock concentration 

11 3.0 X 5.0 100 Rock pile 

12 0.46x0.34 5 Rock ring 

13 0.40 X 037 7 Rock ring 

14 12.0x8.0 150+ Rock concentration with fire-cracked 
rock 

15 7.5 X 5.0 200+ Rock concentration with fire-cracked 
rock 

1 4.5 X 3.5 200 Linear rock concentration, possible 
terrace 

2 3.5 X 3.5 300 Rock pile 

3 0.70 X 0.67 10 Rock ring 

1 9.0 X 2.0 100+ Rock concentration with fire-cracked 
rock and ground stone 

2 4.0 X 1.1 90 Rock concentration with fire-cracked 
rock 

3 6.1 X 1.8 100+ Rock concentration with fire-cracked 
rock 

4 3.5 X 2.4 70 Rock concentration with fire-cracked 
rock 

5 2.1 X 1.0 50 Rock concentration with fire-cracked 
rock 

6 3.1 X 3.2 50 Rock concentration with fire-cracked 
rock 

7 1.5x0.8 80 Rock concentration with fire-cracked 
rock 
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Table 5.4. Continued. 

Site 
Number 

Feature 
Number 

Dimensions 
(m) 

Number 
of Rocks 

Description 

8 1.5 X 1.2 100 Rock concentration with fire-cracked 
rock 

9 0.8 X 0.7 38 Rock concentration with fire-cracked 
rock 

10 6.8 X 5.5 150+ Rock concentration with fire-cracked 
rock 

11 7.1 x4.0 150+ Rock concentration with fire-cracked 
rock 

12 5.5 X 1.5 100 Rock concentration with fire-cracked 
rock 

13 5.3 X 2.5 150 Rock concentration with fire-cracked 
rock 

341 1 0.60 X 0.40 25+ Rock pile 

2 1.7 X 1.5 22 Rock pile 

343 1 20.0 X 5.0 500 Rock piles, possible agricultural 
feature 

1.1 X 1.0 55+ Rock pile 

3 0.8 X 0.6 30+ Rock pile 

345 1 1.4 X 1.5 50 Rock concentration 

374 1 0.65 X 0.4 5 Rock pile 

2 3.8 X 1.5 50 Rock pile 

3 l.l X 1.1 60 Rock pile 

403 1 1.0 X 1.5 20 Rock pile 

2 1.5 X 1.5 25 Rock pile 

3 1.0 X 1.5 20 Rock pile 
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rings niay still have been used as basket rests. Rock alignments could have served several 

different functions. At EE:2:273, some of the rock alignments may indicate wall 

alignments, while at EE:2:287, the cluster of rocks in an alignment may indicate some sort 

of agricultural terrace. 

Based on the presence of a single Early Archaic projectile point, EE:2:169 appears 

to be a single component site. The concentration of tools is somewhat more dense in the 

central portion of the site than in other areas (Figure 5.2). No other pattern was 

discemable in the plotted artifact assemblage. Only three diagnostic artifacts were 

recorded at EE:2:170 (Figure 5.3). The presence of a Cortaro point and the general 

character of the flaked stone assemblage suggest a Middle Archaic date for the site. Two 

pieces of plain ware pottery were located in the southern artifact concentration EE:2; 170. 

The projectile point was located in the northern artifact concentration. However, it is not 

clear that the northern and southern concentrations represent Middle Archaic and ceramic 

period occupations, respectively, because the characters of the tool assemblages are 

similar in the two concentrations (see Figure 5.2). EE:2:169 and EE:2:170 did not contain 

surface features. 

Several point types convincingly date EE:2:210 to the Middle Archaic period (see 

Table 5.1). At least two artifacts exhibited heavy patination, suggesting a very small pre-

Middle Archaic component may also be present. Two rock concentrations and two 

possible rock rings were also noted (see Tables 5.3-5.4). The tool assemblage at this site is 

densest near Feature 1 (Figure 5.4). While no temporally diagnostic artifacts were found at 

EE;2:223, the frequency of bifaces suggests it also dates to the Archaic or Early 
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Figure 5.2. Site map of AZ EE:2:169 (ASM), showing the distribution of artifacts. 
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Figure 5.3. Site map of AZ EE:2:170 (ASM), showing the distribution of artifacts. 
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Figure 5.4. Site map of AZ EE:2:210 (ASM), showing the distribution of artifacts and 
features. 
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Agricultural periods (Figure 5.5). The location of this site, on a slightly elevated rise in the 

historic floodplain, is characteristic of the majority of prehistoric sites recorded in the 

Cienega Creek floodplain. Although the density of lithic tools is somewhat greater in the 

northeastern portion of the site, there are no clear artifact concentrations within the site's 

boundary. 

About 35 percent of the surface of EE:2:258, the eastern third of the site, was 

sampled (Figure 5.6). The western two-thirds of the site contained no diagnostic materials. 

However, it did have abundant evidence for lithic procurement and initial core reduction 

activities, including tested cores, cores, large cortical and non-cortical flakes, and shatter. 

The western unsampled area is very typical of the tips of all the old terraces adjacent to 

the Cienega Creek floodplain. The western unsampled area of the site was probably used 

throughout the prehistoric period as a lithic procurement area. Two lithic tool 

concentrations are present in the eastern and western portions of the sampled area (Figure 

5.7). The western concentration contains more core or cobble hammers and only one 

feature (Feature 6), suggesting this portion of the sampled area was frequently used for 

initial lithic reduction. The ceramic component, identifled by the presence of numerous 

decorated and plain ware sherds (not illustrated on the site map), is also concentrated in 

the western half of the sampled area. The eastern concentration contains five features, two 

of which contain ground stone. Since Middle Archaic and Early Agricultural period points 

were recovered from both artifact concentrations and bifacial tools typically associated 

with these periods are distributed across the site, both concentrations appear to have 

Middle Archaic and Early Agricultural period components. The western component. 
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Figure 5.5. Site map of AZ EE:2:223 (ASM), showing the distribution of artifacts. 
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however, appears to have been niore impacted by later ceramic period occupation of the 

site. 

The extent of the ceramic period component at EE:2:273 is difficult to determine 

without subsurface testing. Only a handful of sherds was noted on the surface (not all are 

represented in Figure 5.8). However, a three-quarter grooved axe head was also collected 

at the site. Axes were made throughout the Hohokam sequence, but their peak production 

occurred in the Classic period (Haury 1976:292). This suggests the ceramic period 

component is more extensive than the sherd scatter indicates. Numerous large rock 

concentrations with fu'e-cracked rock and ashy deposits suggest either numerous roasting 

features or secondary deposition of trash from cleaned out roasting features. The amount 

of fire-cracked rock and the dimensions of the features on this site suggest substantial 

roasting or cooking activities occurred here. The abundance of fire-cracked rock and ashy 

sediment suggests the site was occupied for an extended period of time, or repeatedly for 

shorter durations at several points in time. Other relatively large sites with abundant fire-

cracked rock but no temporally diagnostic artifacts are also present in the southern portion 

of Cienega Valley ak)ng Cienega Creek and Gardner Canyon. Without subsurface testing, 

the type of resource being processed at these sites cannot be definitively determined. 

A low-to-moderate density of ceramic artifacts is distributed across the surface of 

EE:2:287, although they are not illustrated in Figure 5.9. Therefore, the ceramic period 

component at EE:2:287 may be more substantial than the Early Agricultural period 

component. Due to the moderate density of sherds distributed across the site, only about 
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Figure 5.8. Site map of AZ EE:2:273 (ASM), showing the distribution of artifacts and 
features. 
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Figure 5.9. Site map of AZ EE;2:287 (ASM), showing the distribution of artifacts and 
features. 
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60 percent of the site was surface collected (see Table S.3). Bifaces are concentrated in 

the southeastern portion of the site, southwest of Feature 3, while bifaces and one San 

Pedro point are located in the east-central portion of the site, south of Feature 2 (see 

Figure S.9). Core and cobble hammers and unifacial flaked stone tools are most densely 

concentrated in the western half of the sampled area (see Figure 5.9). Therefore, it is 

possible the Early Agricultural period component is primarily concentrated along the 

eastern edge of EE:2:287, while the ceramic period component is more densely 

concentrated in the western portion of the sampled area. The three rock features recorded 

at the site may date to either period. 

EE:2:3I5, extending almost 1.00 km by 0.25 km, is the largest surface-collected 

site (see Table 5.3). When the site was originally recorded, it was divided into five 

spatially discrete loci. Two loci date to the ceramic period, one locus dates to the historic 

period, and the remaining two loci appear to date to the Early Agricultural period. The 

Early Agricultural period loci are separated by an arroyo up to 3- to 4-m deep. The areas 

adjacent to the arroyo are being severely impacted by erosion. The surface-collected 

portion of the site represents one of the Early Agricultural period loci, approximately 25 

percent of the total site area (Figure 5.10). The unsampled Early Agricultural period locus, 

north of the deep gully, contains more than 20 rock concentrations, with fire-cracked rock 

measuring between 0.4 m and 5.0 m in diameter and an extensive artifact scatter. Tables 

5.3 and 5.4 only report the number of features recorded in the sampled Early Agricultural 

period locus. 
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Figure 5.10. Site map of AZ EE:2:315 (ASM), showing the surface collected portion of 
the site. 
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Thirteen rock concentrations with fire-cracked rock were recorded in the surface-

collected area of EE:2:315 (Figure 5.11). Since only one feature type is represented, 

individual feature numbers are not labeled on the site map. All the features are located 

south of the deep arroyo that marks the northern boundary of the locus. Most features are 

visible as a result of the erosion occurring at the edge of this arroyo. The features appear 

to be spatially discrete suggesting the site may have been occupied at one time or multiple 

times. If spatially discrete, occupations occurred at multiple points in time, they probably 

occurred during the Cienega phase of the Early Agricultural period. This assumption is 

based on feature similarities and artifact types across the locus. The densest concentration 

of artifacts occurs around one of the deepest gullies in the locus. The site structure 

represented in Figure S. 11 may be misleading because the distribution of artifacts and 

features is largely the result of differential erosion and visibility of subsurface deposits. It is 

likely that dense cultural deposits also occur buried throughout the southern and eastem 

portions of the site. 

The main component at EE:2:341 dates to the Early Agricultural period. A small 

historic-period component consisting of an artifact scatter with glass, metal, and historic 

wood is also present near the fence line and Features 1 and 2. It is probably associated 

with use of Empire Ranch (Figure 5.12). Feature 1 may date to the historic period as well. 

Two concentrations of lithic tools in the northwestern and east-central portions of the site 

are apparent. All artifacts, especially hammers and ground stone, are more densely 

concentrated in the northwestern portion of the site. Cores, however, are distributed 

relatively evenly across the site. 
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Figure 5.11. Site map of AZ EE:2:315 (ASM), showing the distribution of artifacts and 
features. 
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Figure 5.12. Site map of AZ EE:2:341 (ASM), showing the distribution of artifacts 
and features. 
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The Empire Point site, EE:2:342, contains a substantial Early Agricultural period 

component, probably dating to the San Pedro phase (Figure 5.13). Based on the presence 

of a Chiricahua point, a small Middle Archaic component may also be present. This site 

yielded an exceptionally high number of projectile points and bifaces. There is no apparent 

patterning in the distribution of artifacts at the site, except the densest concentration of 

artifacts lies in the central portion of the site on the crest of the low-lying ridge. Only one 

sherd was found at the bottom of a slope near the floodplain of Empire Gulch. This 

suggests very little, if any, ceramic period use of the site occurred. 

Located near the perennial Empire Spring, EE:2:343 appears to have been 

occupied from the Early Archaic through the ceramic periods. Two clear artifact 

concentrations are apparent (Figure 5.14). The northern concentration is relatively small, 

while the southern concentration is considerably larger. Unfortunately, the cultural 

components in each locus do not appear to be spatially discrete, hampering the analyses of 

site structure and the artifact assemblage collected from this site. 

EE:2:345 dates to the Early Agricultural period and was completely sampled 

(Figure 5.15). No obvious lithic tool concentrations are apparent at the site. The function 

of Feature 1, a small rock concentration is not clear. 

EE:2:374 has a small historic-period component that does not obscure the site's 

Middle Archaic occupation. Three concentrations of lithic tools are apparent (Figure 

5.16). The largest and densest concentration lies in the eastern portion of the site near 

Features 1 and 3. The central and western concentrations are considerably smaller. This 

artifact patterning may indicate three site occupations, at least two of which probably date 
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Figure 5.13. Site map of AZ EE:2;342 (ASM), showing the distribution of artifacts. 
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Figure 5.14. Site map of AZ EE;2;343 (ASM), showing the distribution of artifacts and 
features. 
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Figure 5.15. Site map of AZ EE:2:345 (ASM), showing the distribution of artifacts 
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Figure 5.16. Site map of AZ EE:2:374 (ASM), showing the distribution of artifacts 
and features. 
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to the Middle Archaic period. No temporally diagnostic artifacts are associated with the 

western concentration. The lack of hammers at the site may indicate less tool manufacture, 

implying the site was occupied for relatively short durations. 

Located in a bend of Cienega Creek, EE;2;403 appears to date predominately to 

the Early Agricultural period. A ceramic period component is also indicated by the 

presence of several sherds (Figure 5.17). Lithic tools are concentrated in the northeastern 

and southwestern portions of the site. Ground stone and hammers occur in higher 

frequencies in the southwestern concentration, while bifaces are more abundant in the 

northeastern concentration. 

SUMMARY 

The distributions of artifacts at sites are not always accurate reflections of where 

certain activities occurred. Site maintenance activities may deposit artifacts in secondary 

refuse piles (Binford 1978; Hitchcock 1987). Subsequent use of the site by animals and 

humans and natural processes such as erosion may also alter the surface expressions and 

distributions of artifacts and features at sites. Therefore, the distributions of projectile 

points can only be used to tentatively date surface accumulations of artifacts and specific 

components at multiple component sites. If multiple site components are spatially discrete, 

as they are at EE:2:31S, the dating of specific site components by projectile point types is 

more convincing. Despite these problems, inferences regarding the ages of sites and 

activities conducted at sites can only be made from the distribution of surface artifacts 

until chronometric dates are obtained from controlled testing and/or excavations. 
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Figure 5.17. Site map of AZ EE:2:403 (ASM), showing the distribution of artifacts and 
features. 
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EE:2:210, :223, ;341, :342, and :345 have small, dense artifact scatters; tew 

surface features; relatively small site areas; and little site complexity. The lack of site 

complexity suggests these sites were probably occupied at one time for relatively short 

durations. Although site complexity should increase at residential sites (Binford 1978; 

Hitchcock 1987), It is not clear whether the site structures represent residential locations 

where multiple activities occurred for a short duration, or limited activity locations where 

activities were repeatedly conducted during multiple episodes of use. Two of these sites 

have Middle Archaic components, while four have Early Agricultural period components. 

With the exception of EE:2:223, these sites are located along tributaries to Cienega Creek. 

The remaining sites (EE:2:169, :170, :258, :273, :287, :315, :343, :374, :403) have 

more widely dispersed artifact scatters, multiple artifact concentrations, larger site 

dimensions, and more site complexity than other sites. Based on associated projectile 

points, these sites include; 2 possible Early Archaic components. 5 Middle Archaic 

components, and S Early Agricultural components. Two sites (EE:2:273, :31S) contain 

numerous rock concentrations with fire-cracked rock, suggesting long-term and/or 

repeated use of these k>cations. The rock concentrations with fire-cracked rock are similar 

to those documented elsewhere in the valley (B. Huckell 1984a, 1995). Both sites contain 

only one projectile point, suggesting if multiple Middle Archaic and Early Agricultural 

period occupations exist, they only occur in one of these periods. The very large rock 

concentrations with fire-cracked rock at EE:2:273 probably represent repeated use over 

an extended period of time. The rock features at EE:2:315 are spatially discrete, 

suggesting the site had an extensive occupation during the Early Agricultural period, or 



217 

that small Early Agricultural period occupations repeatedly occupied different portions of 

the site. Based on surface remains, none of the surface-collected sites appeared to have 

thick midden deposits resembling those found at the Donaldson site (B. Huckell 1995). 

The increased site complexity at EE:2:169, :170, :258, :273, :287, :315, :343, 

:374, and :403 suggest these sites represent residential locations. However, many of these 

sites have multiple components which may make the site structures appear more complex 

than they were during the Archaic and Early Agricultural periods. With the exception of 

EE:2:343 and :374, all of these sites lie on old terraces adjacent to Cienega Creek, or in 

the floodplain of Gardner Canyon. 

Site complexity is generally greatest at sites along Cienega Creek and least in 

middle bajada contexts. Although this may indicate multiple activity or residential sites 

along Cienega Creek and limited activity sites in middle bajada settings, the effect of 

multiple occupations on site complexity cannot be clearly determined from the surface 

distribution of artifacts and features alone. However, it does appear that most sites in 

middle bajada contexts had less site complexity than sites along Cienega Creek, because 

they were occupied for shorter periods of time. 
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CHAPTER 6 

ARTIFACT ASSEMBLAGES FROM ARCHAIC 

AND EARLY AGRICULTURAL SITES IN CIENEGA VALLEY 

THEORETICAL PERSPECTIVE 

Previous Lithic Research in the Southwest 

Traditionally, studies of Southwestern flaked stone assemblages (Bartlett 1943; 

Bradford 1980; Martin and Rinaldo 1960; Wendorf and Thomas 1951; all cited in Rozen 

1981:159 and Sliva 1998:299) focused on chronological variability of formal tools, 

particularly projectile points. During the mid-1970s and early-1980s, the focus changed to 

explaining the technological and behavioral processes behind the formation of 

archaeological assemblages (e.g., Binford 1979, 1980; Chapman 1977; Ciolek-Torrello 

1987:273; Huckell 1973a. 1973b, 1978, 1984a; Irwin-Williams 1973; Lancaster 1993; 

Parry and Kelly 1987; Shackley 1986; Sliva 1998:299; Sullivan and Rozen 1985). 

Two approaches to lithic analysis were developed during this later period. The first 

approach compares formal/expedient or curated/expedient technologies and addresses 

how mobility might be reflected in the lithic record (Binford 1979, 1980; Chapman 1977; 

Lancaster 1993; Parry and Kelly 1987; Shackley 1986). While useful in many ways, some 

researchers do not account for raw material factors (Sliva 1998:93-94). The 

second-Sullivan and Rozen's debitage typology or completeness model-attempts to 

differentiate technological activities, namely tool production from core reduction, based 

on the relative frequencies of complete and fragmentary debitage flakes (Rozen 1981; 
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Sullivan 1980; Sullivan and Rozen 1985). This approach, however, also fails to account 

for differential raw material properties (Lyons 1994:4; Prentiss and Romanski 1989:93-94; 

Sliva 1998:299). Nor does it examine the effects of the formation processes of use, 

recycling, reuse, and discard (Lyons 1994:4). 

Most recently, the chaines d'operatoire ("sequence of operations;" Lemonnier 

1986; Sellet 1993:106-107) and "life history" (Schiffer 1987:13-15) approaches have been 

used to indicate several specific analyses to explain the formation processes responsible for 

intra- and intersite variation in lithic assemblages (Sliva 1998). The specific analyses 

consider the human decisions and natural processes affecting a stone implement and a 

lithic assemblage during each stage of manufacture and use; that is, from, "initial raw 

material selection through manufacture, use, maintenance, reuse or reworking, discard, 

post-depositional effects, and archaeological recovery" (Sliva 1998:301). In this study, I 

use a combination of the formal/expedient and chaines d'operatoire approaches and 

consider the organization of stone tool technology within and among sites to address 

questions about raw material selection and procurement, tool manufacture, and 

subsequent use, reuse, or discard. 

Technological Organization 

The organization of stone tool technology, "the selection and integration of 

strategies for making, using, transporting, and discarding tools and the materials needed 

for their manufacture and maintenance" (Nelson 1991:57), is a conceptual framework used 

by many researchers (e.g., Andrefsky 1994; Bamforth 1986, 1990, 1991; Binford 1977, 
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1979; Bleed 1986; Carr 1994; Johnson and Morrow 1987; Kelly 1988; Nelson 1991; Parry 

and Kelly 1987; Torrence 1983; cited in Kelly 2001:65). Many factors affect the 

organization of tool technology, including the intended function(s) of the tool and the 

type, distribution, form (nodule or outcrop), and size of raw material. Many researchers 

focus on the relationship between stone tool technologies and hunter-gatherer mobility. 

Being the most abundant artifact class preserved at Archaic and Early Agricultural period 

sites, stone tools reflect the choices people made regarding when and where raw materials 

were procured, as well as when and where stone tools were manufactured and used. 

Foragers' decisions about how many and what type of tool to carry is afiected by levels of 

residential mobility because the moTQ raw material (or stone tools) people carry, the less 

food, clothing, and shelter they can carry (Kuhn 1994:429). 

Two general types of lithic artifact production technology were commonly utilized 

at Archaic and Early Agricultural period sites in southern Arizona: flake core reduction 

and bifacial core reduction. Flake core reduction includes numerous percussion techniques 

through which flakes are struck off a core. Although flakes may be later retouched, the 

main goal of flake core reduction is to produce, "easily handled flakes with a usable 

cutting edge" (Kelly 2001:66). Ethnographically, flake core production is often used to 

produce as many flakes as possible, regardless of shape, using only those with the desired 

size and shape (Gould 1968; Home and Alston 1924:91; Strathem 1969; cited in Kelly 

2001:66). Since flake cores are exhausted quickly, this reductive technology is viewed as 

expedient and wasteful (Parry and Kelly 1987); however, flake tools may also be 

transported and curated (Kelly 2001:67). Since the desired size and shape of a flake may 
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change depending upon the proposed task, any flake may be a tool. Ethnographically, 

many flakes are retouched into tools and are used for only a short period of time, although 

most flakes are not modified (Parry and Kelly 1987). 

Occasionally, a bipolar technique is used to produce flakes from small stones. 

Usually, a core, cobble, or tool/tool fragment is placed on an anvil and struck 

perpendicularly to the anvil's surface with a hammerstone (Kelly 2001:67). This differs 

from the other techniques in that the core is balanced on the anvil, not held solely in the 

hand. Ethnographically and archaeologically, bipolar flakes are rarely retouched (Kelly 

2001; Shott 1989). Rather, they usually function as expedient hand-held tools used for 

quick cutting tasks (White 1968, 1969), or as hafted implements for other tasks (Flenniken 

198i;Hayden 1973; White et al. 1977). 

During bifacial core reduction, flakes and core blanks are reduced on both faces 

from two parallel, but opposing axes, to produce a speciflc tool shape (Kelly 2001:66). 

Bifacial core reduction represents a greater investment in time than flake core reduction 

because raw materials must be selected more carefully and bifacial cores take more time to 

manufacture (Kelly 2001:66). Bifaces appear to have functioned as cores (Goodyear 

1979), hafted knives, and projectile points (Kelly 1988). As cores, thin and sharp flakes 

can be readily struck off large bifaces (Kelly 1988), thereby maximizing the amount of 

usable edge carried (Kelly 2001:67). Bifaces also represent a durable and maintainable tool 

(Bleed 1986) that can be repeatedly sharpened and used. They may also serve specific 

functions such as projectile points and drills and be manufactured to fit existing hafts 

(Fowler and Matley 1979). While biface production was common during the Archaic and 
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Early Agricultural periods, their use is very rarely reflected in ethnographic literature or in 

archaeological records in some parts of the world (Kelly 2001:66). 

Mobility and Stone Tools 

Mobility places certain constraints on lithic technology (Parry and Kelly 1987; 

Shott 1986). Groups that practice fi^quent residential or logistical movements (Binford 

1980; Parry and Kelly 1987) require portable toolkits, which affects the design and 

composition of those toolkits (Ebert 1979; Kuhn 1992:189; Shott 1986). Generally, 

mobile tool kits should have many curated tools which would be reflected in a tool 

assemblage by abundant bifaces and formal unifacial tool types. Core reduction techniques 

used by mobile groups are more likely to be standardized so the number of usable cutting 

edges per unit mass is maximized (Parry and Kelly 1987:298). As mentioned, bifacial core 

reduction was a common standardized core reduction strategy during the Archaic and 

Early Agricultural periods. 

If the heavy use of bifaces is usually associated with high residential mobility, the 

heavy use of expedient flake tools is often linked with low residential mobility (Parry and 

Kelly 1987). Groups with high residential mobility would have a high rate of tool curation. 

As a result, the tool assemblages manufactured by these groups should contain many 

bifaces and formal unifacial tools, few expedient tools such as utilized flakes, and evidence 

of bifacial core reduction (Parry and Kelly 1987). Groups with low residential mobility and 

logistical organization are equated with tool assemblages characterized by expedient 

reduction techniques because they do not need to curate and transport their tools (Parry 
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and Kelly 1987). Expedient tool assemblages would contain few formal retouched tools, 

large amounts of debitage and utilized flakes, little tool or raw material curation, and 

evidence of bipolar reduction (Parry and Kelly 1987). 

However, many factors can influence the relationship between mobility and stone 

tool manufacture, including the quality, distribution, and size of raw material (Andrefsky 

1994; Bamforth 1986, 1990, 1991). Although the quality of the lithic raw material may 

vary, most studies relating mobility strategies and lithic technology assume, or try to 

document the fact, that lithic raw material is similarly abundant throughout the study area. 

Any lithic tool may be "curated" (Andrefsky 1994; Deal and Hayden 1987), and all 

groups-regardless of their mobility strategies-may employ expedient techniques (Ricklis 

and Cox 1993:454). Since stone tools, "used in different contexts within the same 

settlement system can fall under different organizational pressures" (Kelly 2001:68), 

equating a particular stone tool technology with a specific mobility strategy is too 

simplistic (Torrence 1994). 

In the Cienega Valley, residential groups staying throughout the year, or for an 

extended length of time in one k)cation, are expected to conduct a wide range of 

procurement and processing activities. Lithic assemblages at such sites are expected to 

display evidence of all stages of the manufacturing process, including initial reduction and 

core preparation (core reduction flakes, shatter, high proportion of utilized flake tools); 

high proportions of exhausted cores and tools; little tool or raw material curation; and 

high raw material diversity. There would also be less investment in tool retouch and 

maintenance as more initial reduction activities would reduce the proportion of retouched 
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pieces (Nelson 1991; Parry and Kelly 1987; Young 1994). Since reduced mobility is 

associated with fewer resharpening activities, tools would reflect this morphologically by 

higher length-to-thickness and width-to-thickness ratios for bifacial tools, provided raw 

material availability and quality are held constant. Reduction intensity would also decrease 

for unifacial tools and can be monitored by reduction indices. Biface-to-core ratios would 

decrease as core reduction strategies become more varied and expedient. 

Manufacturing tools such as cores and cobble hammers are more likely to be 

discarded at residential sites than at other site types. Since longer occupations are 

associated with a greater representation of other material classes such as wood, bone, and 

antler tools, the flaked stone implements used to manufacture these items (e.g., gravers, 

drills, concave scrapers, and very sharp cutting tools) would also be represented (Shackley 

1986:154). Denticulate scrapers may represent specialized tools for the manufacture of 

these other material classes. 

Residentially mobile groups using an area as one prolonged stop in a seasonal 

round would produce a lithic assemblage resembling long-term residential groups, 

although fewer lithic artifacts may be present at these sites if they are occupied for shorter 

durations. Since the lithic reduction strategies associated with residentially mobile and 

logistically organized groups represent two ends of a continuum, groups with a 

combination of residential and logistical mobility may utilize both of these lithic reduction 

strategies at different times. Residentially mobile groups may also have increased evidence 

of non-local lithic materials if the residential group curated non-local lithic material or 

tools from their previous residential location. On the other hand, mobile groups and 
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logistical parties operating from a stable residential base would sometimes be expected to 

produce a lithic assemblage with tools having long use lives and that increase their utility, 

such as prepared cores, especially bifacial and blade cores; and bifacial implements. These 

tools would be brought back to residential sites for maintenance and reworking to save 

time manufacturing a new tool (Binford 1979; Ebert 1984; Kelly 1988; Nelson 1991:78; 

Thomas 1983), or if raw material is scarce (Bamforth 1986). Formal tools are nrore costly 

to manufacture, use, and maintain because they require relatively good material that may, 

in turn, require more selective procurement strategies. 

ARTIFACT ASSEMBLAGES FROM THE CIENEGA VALLEY SURVEY 

Temporally sensitive artifact styles, the technological organization of stone tool 

manufacture, and the composition of the stone tool assemblage can provide valuable 

information on chronology, activities, land use, and mobility. To obtain this information, 

an in-depth attribute analysis was conducted on all artifacts collected from CVS sites. 

Data on tool type, blank class, material type, flake condition, amount of cortex, platform 

type and condition, burning, reuse, size, and weight were coUected. The data collection 

methods employed in sampling the surface of each site for artifacts, field recording of non-

collected artifacts, and laboratory recording of collected artifacts were discussed in 

Chapter 4. Temporal variability in the artifact assemblages at surface collected sites was 

also examined. Sites were categorized into three temporal periods, based on temporally 

diagnostic artifacts: Archaic (EE:2:169, :170, :223, :273, :374), Archaic and Early 
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Agricultural (EE:2:2I0, :258, :342, :343), and Early Agricultural (EE:2:287, :315, :341, 

:345. :403). 

Flaked Stone Artifacts 

Raw Material Types 

The raw materials used to manufacture flaked stone implements can provide 

interesting information about the economics and exchange networks of prehistoric groups. 

Unfortunately, the complex geology of southern Arizona produces numerous rock types 

that closely resemble each other when viewed macroscopically. As a result, it is probable 

that archaeologists and volunteers relying only on quick macroscopic observation will 

misidentify rock types that closely resemble each other (Sliva 1999:33). 

Conunon raw materials used to manufacture flaked stone tools in Cienega Valley 

include: metasediments, quartzite, silicified limestone, chert, chalcedony, jasper, quartz, 

limestone, obsidian, basalt, rhyolite, andesite, and petrifled wood (B. Huckell 1984a, 

1995). 

At CVS surface collected sites, the most common raw materials included fine 

quartzite, silicified limestone, chert, and fine rhyolite (Table 6.1). Although I identified all 

of the lithic materials of collected artifacts, several volunteers helped record lithic material 

types during in-field analyses. Multiple observers, combined with the likelihood of 

misidentifying rock types that closely resemble each other, suggest detailed statements 

regarding the use of lithic raw materials and their distribution across the landscape should 

not be made from these data. 
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Table 6.1. Frequency (percent) of raw materials of flaked stone tools at CVS surface 
collected sites. 

Lithic Material 
169 170 210 

Site" 
223 258 261 273 

Not recorded 6.25 8.91 0 0 7.50 60.66 10.98 
Medium aphanitic 0 0 0 0 0 0 0 

volcanic 
Basalt 0.78 0 0 0 0 0 2.44 
Andesite 0 1.21 0 0 0.63 0 0 
Obsidian 0 0 0 0 0 0 2.44 
Fine porphyritic 0 0 0 0 0 0 0 

volcanic 
Rhyolite 0 4.05 0 0 0 1.64 1.22 

fine rhyolite 7.03 6.48 9.41 16.39 9.38 4.92 12.20 
medium rhyolite 10.16 2.02 2.35 1.64 9.38 0 0 
coarse rhyolite 0 0.40 0 0 0.63 0 0 

Metamorphic, fine 1.56 0.40 0 0 0 0 0 
Metamorphic, 0 0 0 0 0 0 0 

medium 
Metasediment, fine 8.59 2.43 5.88 4.92 5.63 1.64 1.22 
Metamorphic, 0.78 1.21 0 0 0 0 0 
Medium 
Silicified limestone 14.84 23.48 2.35 0 36.25 3.28 8.54 
Quartzite 7.03 2.83 3.53 4.92 0 3.28 4.88 

fine quartzite 15.63 14.98 27.06 42.62 16.88 14.75 24.39 
medium quartzite 10.94 6.07 4.71 3.28 6.25 1.64 7.32 
coarse quartzite 1.56 0 2.35 0 1.88 0 2.44 

Sedimentary 0 0.40 0 0 0 0 0 
Quartz 0 0.40 0 1.64 0 0 0 
Chert 8.59 20.24 29.41 19.67 4.38 3.28 14.63 
Jasper 1.56 1.62 3.53 0 0.63 1.64 2.44 
Chalcedony 0.78 2.02 9.41 4.92 0 3.28 3.66 
Petrified wood 0.78 0 0 0 0 0 1.22 
Agate 0 0 0 0 0 0 0 
Unspec. volcanic or 0 0 0 0 0.63 0 0 

sed., very fine. 
possible 
phenocrysts 

Unidentified 3.13 0.40 0 0 0 0 0 
Number 128 247 85 61 160 61 82 

"All sites preceded by AZ EE:2: 
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Table 6.1. Continued. 

Lithic Material Site" 
287 315 341 342 343 345 374 403 

Not recorded 11.70 11.59 2.61 2.59 9.09 3.70 7.09 10.71 
Medium aphanitic 0 0.72 0 0 0 0 0 1.79 

volcanic 
Basalt 4.26 2.17 0 0 0 0 2.84 0.89 
Andesite 3.19 2.90 0 0 2.27 1.85 2.13 1.79 
Obsidian 0 0 0 0 0 0 0.71 0 
Fine porphyritic 1.06 0 0 0 0 0 0 0 

volcanic 
Rhyolite 0 3.62 1.74 1.72 1.14 0 0.71 0.89 

fine rhyolite 11.70 15.22 8.70 4.31 9.09 12.96 1.42 4.46 
medium rhyolite 4.26 8.70 6.96 4.31 2.27 1.85 0 0.89 
coarse rhyolite 0 0 0.87 0 0 0 0 0 

Metamorphic, fine 0 0 0 0 0 0 0 0 
Metamorphic, 0 0.72 0 0 0 0 0 0 

medium 
Metasediment, fine 4.26 5.07 0.87 1.72 2.27 0 2.84 29.46 
Metamorphic, 0 0 0 0.86 0 3.70 0 0.89 

medium 
Silicified limestone 8.51 15.94 4.35 11.21 4.55 0 7.09 5.36 
Quartzite 0 0.72 1.74 4.31 3.41 3.70 2.84 1.79 

fine quartzite 24.47 18.84 27.83 39.66 31.82 44.44 32.62 27.68 
medium quartzite 7.45 2.90 7.83 7.76 7.95 11.11 2.84 7.14 
coarse quartzite 0 0.72 0.87 1.72 1.14 1.85 0 0 

Sedimentary 0 0 0 0.86 0 0 0.71 0 
Quartz 0 0 0 0.86 1.14 0 0 0 
Chert 10.64 8.70 32.17 16.38 18.18 12.96 26.95 0.89 
Jasper 1.06 i.45 2.61 0.86 1.14 0 2.13 0.89 
Chalcedony 7.45 0 0 0.86 3.41 0 7.09 4.46 
Petrified wood 0 0 0 0 0 0 0 0 
Agate 0 0 0 0 1.14 1.85 0 0 
Unspec. volcanic or 0 0 0.87 0 0 0 0 0 

sed., very fine. 
possible 

phenocrysts 
Unidentified 0 0 0 0 0 0 0 0 
Number 94 138 115 116 88 54 141 112 
'All sites preceded by AZ EE: 2: 
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During the CVS, the most frequently misidentified lithic materials were black 

silicified limestone, black metasediment, and black aphanitic igneous rock. These materials 

have very similar macroscopic appearances and flaking qualities. They differ in that 

metasediment and igneous rocks have nodular forms, while silicified limestone has a 

bedded form. Silicified limestone also tends to be more prone to fractures and flaws from 

weathering. Although largely similar, the flaking quality of metasediment is slightly 

superior to the other two (Sliva 1999:33). Other material types that were frequently 

misidentified include cryptocrystallines, extremely fine-grained volcanics, and extremely 

fine-grained quartzites. From a technological standpoint, little practical difference exists 

among these materials (Sliva 1999:33). While largely similar in the Cienega Creek 

floodplain, the availability of these rock types differs somewhat in bajada areas, following 

various lithologies of the surrounding mountains. 

Although some transport of flaked stone tools across the landscape most certainly 

occurred, all of the materials (except obsidian, other volcanics, and possibly some of the 

fme-grained siliceous rocks) could have been procured from the modem bedload of 

Cienega Creek and its tributaries, or from the okler terrace and pediment surfaces 

bordering them (B. Huckell 1995:60-61). Obsidian artifacts found in the Cienega Valley 

have not been sourced. However in the Tucson Basin, obsidian artifacts found at Cienega 

phase occupations have been sourced to the Sauceda Mountains in southwestem Arizona, 

Superior in central Arizona, Cow Canyon in east-central Arizona, Mule Creek in west-

central New Mexico, and two as yet unlocated sources (Shackley 1990, 1996b, 1998, 

2001). Artifacts from the unidentified sources have also been recovered fi'om sites in 
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central Chihuahua, Mexico (Shackley 1998:859). It is likely the obsidian artifacts found in 

Cienega Valley came from one of the sources identified at sites in the Tucson Basin. 

Cores 

Cores are the, "parent material from which flakes or blades are struck" (Sliva 

1999:33). Specific core types are defined on the basis of the number of platforms present 

and the directions in which the platforms are oriented. Cores comprised eight to 42 

percent of the flaked stone assemblages at CVS surface collected sites (Table 6.2). At 

excavated Archaic and Early Agricultural period sites in Cienega Valley, cores typically 

comprised between 1 and 17 percent of the tool assemblage (B. Huckell 1984a, 1995) and 

usually three percent or less than the total flaked stone assemblages (e.g., B. Huckell 

1984a, 1995; Sliva 1998, 2(X)1). The somewhat high frequency of cores in surficial 

deposits is probably the result of the size effect where reuse and natural site formation 

processes like sedimentation and erosion result in the disproportionate occurrence of 

"large" artifacts on the surface of sites (Baker 1978:288). Archaeologists are also less 

likely to notice tiny flakes on the surface. 

Multiple platform cores, followed by core fragments, are the most common core 

types at six sites (EE:2:170, :223, :273, :315, :345, :403), typically comprising 27 to 42 

percent of core assemblages (Table 6.3). These sites appear to date to both the Middle 

Archaic and Early Agricultural periods. Multiple platform cores are generally thought to 

be the result of unplanned or unstructured flake production where raw material 

conservation is not an important determining factor of lithic technology (Sliva 2001). 
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Table 6.2. Frequency (percent) of stone tools at surface collected sites. 

Site" 
Artifact Type 169 170 210 223 258 273 287 
Unifacially 21.34 41.85 46.59 26.76 21.64 11.63 32.08 

retouched 
implement 

Bifacially 19.51 17.04 29.55 25.35 11.70 23.26 19.81 
retouched 
implement 

Core 18.29 25.93 18.18 23.94 42.11 8.53 18.87 
Core tool 4.88 1.85 1.14 4.23 4.68 3.88 2.83 
Core hammer 7.32 1.48 - 1.41 6.43 6.20 6.60 
Cobble hammer 3.66 1.48 — — 1.75 0.78 0.94 
Other - — — — - - -

Ground stone 25.00 10.37 4.55 18.31 11.70 45.74 18.87 
Number 164 270 88 71 171 129 106 

Site" 
Artifact Type 315 341 342 343 345 374 403 
Unifacially 19.67 50.41 40.17 40.91 46.15 45.00 32.80 

retouched 
implement 

Bifacially 18.03 19.01 41.88 32.95 26.92 36.43 13.60 
retouched 
implement 

Core 18.03 14.05 9.40 9.09 15.38 11.43 20.00 
Core tool 4.92 3.31 1.71 5.68 5.77 1.43 4.80 
Core hammer 7.65 5.79 — — - — 8.00 
Cobble hammer - 0.83 2.56 1.14 3.85 - 0.80 
Other - - - 1.14 - - -

Ground stone 31.69 6.61 4.27 9.09 1.92 5.71 20.00 
Grand Total 183 121 117 88 52 140 125 
"All sites preceded by AZ EE:2:. 
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Table 6.3. Frequency (percent) of core types at surface collected sites. 

Site" Not Single Opposed Bidirec- Multiple Bifacial Flake Fragment Num-
Recorded Platform Platform tional Platform ber 

169 6.67 13.33 - 16.67 13.33 26.67 3.33 20.00 30 
170 1.43 12.86 1.43 8.57 27.14 10.00 14.29 24.29 70 
210 - 6.25 - 6.25 6.25 31.25 18.75 31.25 16 
223 — 5.88 - 23.53 29.41 11.76 - 29.41 17 
258 4.17 29.17 2.78 15.28 16.67 18.06 11.11 2.78 72 
273 - 9.09 - 27.27 36.36 9.09 - 18.18 11 
287 — 15.00 - 5.00 25.00 35.00 5.00 15.00 20 
315 — 9.09 - 6.06 42.42 12.12 6.06 24.24 33 
341 — 5.88 — 11.76 - 17.65 5.88 58.82 17 
342 - 18.18 - - 27.27 18.18 — 36.36 11 
343 — - - 12.50 25.00 37.50 - 25.00 8 
345 - 25.00 - - 37.50 12.50 - 25.00 8 
374 — 6.25 6.25 18.75 6.25 31.25 — 31.25 16 
403 4.00 16.00 — 12.00 32.00 12.00 4.00 20.00 25 
"All sites preceded by AZ EE:2:. 
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Bifacial cores lend themselves to raw material conservation. Although bifacial 

cores may be difficult to distinguish firom core tools, this distinction may have little real 

meaning. Bifacial cores, followed by all core fragments, were the most prevalent type 

recorded at five sites (EE:2:i69, :210, :287, :343, :374), comprising 26 to 37 percent of 

core assemblage (see Table 6.3). Only EE:2:287 and :343 also had high frequencies of 

multiple platform cores. With the exception of EE;2:2I0 and :287-which appear to date to 

the Middle Archaic to Early Agricultural and to the Early Agricultural periods, 

respectively-sites with high frequencies of bifacial cores appear to have Early or Middle 

Archaic period components. The dating of 13 of the 14 surface collected sites is based on 

the presence of temporally diagnostic projectile points (see Table S. 1). If no temporally 

diagnostic point styles were recovered, as at EE:2;223, the time period of the site was 

assessed from the character of the artifact assemblage, including the high frequency of 

bifacial implements and bifacial cores. 

Single platform and opposed platform cores are thought to be indicators of more 

systematic reduction episodes than cores with three or more striking platforms, but less 

bifacial reduction than bifacial cores. Single platform cores, while found at nearly every 

site, occur in the highest frequency (29 percent) at EE:2:2S8. This can probably be 

attributed to a ceramic period occupation documented in the western portion of the site. 

Numerous slightly reduced cores are found at the margins and downslope from the main 

component of the site (see Chapter 5). 

This pattern in the relative frequency of core types at Archaic and Early 

Agricultural period sites has been documented at other sites in southeastern Arizona. In a 
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comparison of relative frequencies of core attributes from eight selected Middle Archaic 

and Early Agricultural period sites, SUva (2001:95) found that multiple platform cores 

averaged 33 percent of the core assemblage (range 17 to 41 percent), single platform 

cores averaged 23 percent (range 14 to 27 percent), bifacial cores averaged 11 percent 

(range 6 to 13 percent), and core fragments accounted for 13 percent (range 0 to 39 

percent) during the Early Agricultural period. 

At short-term. Middle Archaic specialized resource procurement sites, there was 

an average of 53 percent core fragments (range 0 to 70 percent). Multiple platform cores 

comprised 15 percent of the core assemblage (range 6 to SO percent), single platform 

cores comprised 14 percent (range 9 to 29 percent), and bifacial cores comprised 3 

percent (range 3 to 4 percent) (Sliva 2001:95). The relatively high frequencies of core 

fragments, but relatively low frequencies of single and multiple platform and bifacial cores 

in Middle Archaic assemblages when compared with Early Agricultural period 

assemblages, indicates a gradual change in the lithic technology between the two periods. 

In the Middle Archaic, flaked stone technology is based primarily on raw material 

conservation. The high frequency of core fragments may reflect attempts by Middle 

Archaic groups to maximize use of the core. In the Early Agricultural period, single and 

multiple core reduction became increasingly important at the expense of raw material 

conservation. 

Variation on the frequencies of core types across time periods was assessed with a 

series of chi-square tests. Results indicate there are statistically significant differences 

among the three time periods (Archaic, Archaic to Early Agricultural, and Early 
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Agricultural) (probability value = 0.048). Upon further investigation, it became clear that 

statistically significant differences are not present between the Archaic and Early 

Agricultural periods (probability value = 0.507) and Archaic and Archaic to Early 

Agricultural periods (probability value = 0.077), but are present between the Archaic to 

Early Agricultural and Early Agricultural periods (probability value = 0.(X)9). Several 

Archaic to Early Agricultural sites have relatively high frequencies of single platform 

cores, possibly associated with the ceramic period components at these sites. This could 

be affecting these results. 

To understand how the frequencies of core types at particular sites may be 

influencing these results, additional chi-square tests were performed among sites within 

time periods. There are no statistical differences among the frequencies of core types at 

Archaic sites (probability value = 0.222) or the Early Agricultural sites (probability value = 

0.275). However, there are statistical differences among Archaic to Early Agricultural 

sites (probability value = 0.039). EE:2:210, :342, and :343 have low frequencies of cores, 

while EE;2;258 has a high frequency of cores. EE;2:258 is a multiple component site with 

Middle Archaic, Early Agricultural, and ceramic period components. As previously 

mentioned, the high frequency of single platform cores at EE:2:258 is probably due to 

ceramic period occupation at the site. Therefore, the number of single platform 

cores-probably associated with ceramic period occupation of the site-seems to be 

influencing significance tests among sites within the Archaic to Early Agricultural period 

and between the Archaic to Early Agricultural and Early Agricultural periods. However, 
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all of these significance tests are suspect due to a high number of cells with firequencies 

less than five. 

Maximum core dimensions can be used as proxy data for determining the intensity 

of core reduction. Although core weights may also serve as proxy data for the amount of 

core reduction, core weights were not recorded during in-field analyses of cores. Since 

large cores tended to be recorded in the field and not collected, recorded core weights 

tend to reflect only the medium- and small-size cores that were collected. The average 

maximum dimensions (dmax) of cores at surface collected sites range between S3 and 88 

mm (Table 6.4) and are shown graphically by time periods in Figure 6.1. The highest mean 

maximum dimensions occur at multiple component sites with ceramic period components 

(EE:2:2S8 and :273) (see Table 6.4), suggesting the large mean maximum dimensions of 

these cores are skewed because of large core sizes, lithic procurement strategies, and 

expedient lithic technologies utilized during the ceramic period. 

A series of t-tests comparing the mean core maximum dimensions (dmax) among 

Archaic and Archaic to Early Agricultural (probability value = 0.999), Archaic to Early 

Agricultural and Early Agricultural (probability value =0.4S4), and Archaic and Early 

Agricultural (probability value = 0.411) indicate mean core dmax is not statistically 

different among time periods. These results indicate the average extent of core reduction 

does not necessarily vary over time. Comparisons of correlations between mean core 

dmax and site size produced Spearman's rho values of 0.493 among all sites, -0.6 among 

Archaic sites, 0.4 among Archaic to Early Agricultural sites, and 0.36 among Early 
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Table 6.4. Mean of maximum dimensions (dmax) of cores (mm). 

Site" Single Opposed Bidirectional Multiple Bifacial Flake Mean 
platform platform platform 

169 70.33 - 57.21 58.36 62.89 84.43 63.11 
170 72.06 68.00 62.08 63.04 74.44 60.27 65.59 
210 45.53 - 107.90 60.76 48.06 45.67 53.77 
223 47.46 - 71.04 58.78 50.56 - 60.55 
258 96.01 80.00 84.16 56.01 86.47 79.90 80.84 
273 70.00 - 115.67 75.41 70.07 - 87.63 
287 54.29 - 36.69 62.61 62.11 71.95 59.96 
315 70.54 - 71.78 54.24 60.87 43.68 57.82 
341 39.21 - 54.54 - 56.15 63.16 54.27 
342 55.53 - — 52.78 76.62 - 60.38 
343 - - 77.16 68.74 74.09 - 72.82 
345 56.31 - — 48.87 59.80 — 53.17 
374 29.56 62.32 53.86 57.99 65.15 — 57.93 
403 54.38 - 62.74 96.32 75.03 97.00 78.86 

"All sites preceded by AZ EE:2:. 
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Figure 6.1. Notched box plots of core dnm at surface collected sites. Sites prefaced with 
the number I date to the Archaic period, number 2 date to the Archaic to Early 
Agricultural period, and number 3 date to the Early Agricultural period. 
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Agricultural sites (probability values = 0.30,0.28, 0.60, and 0.55, respectively). This 

indicates core dmax and site size are not significantly correlated. Therefore, conimon 

assumptions regarding core size (large core sizes indicate expedient lithic technology and 

residential occupation) and site size (large sites indicate sites occupied for long durations 

and therefore are probably residential sites) are not necessarily valid in the Cienega Valley 

sample. 

Hammers and Core Tools 

Core tools, retouched implements made on cobbles rather than on flakes, can be 

distinguished from cores by the presence of regular, smaller retouch scars along the edges 

(Sliva 1998:312). Core tools are used for a variety of functions depending upon the type of 

retouch and may include chopping wood and crushing bone (Sliva 1997). Edge 

morphology is the main criterion used to distinguish core scrapers and core choppers. Core 

scrapers/planes have straight, medium-to-steep edges, while core choppers have an acute-

to-medium edge typically formed with larger flake removals. As a result, core choppers 

may have more denticulate edge forms. Core scrapers/planes comprised 7 to 100 percent of 

the core tool and hammer assemblage (Table 6.5). Unifocial and bifacial core choppers 

comprised up to 50 percent of core tools and hammers. The remaining core tool types 

(composite tool, core wedge, core notch, and core denticulates) typically comprised less 

than 20 percent of the core tool and hammer category. 

Documented at nearly every site, core and cobble hammers may have functioned to 

manufacture flaked stone tools, peck ground stone tools, and crush animal bone (see Table 

6.5). Core hammers include cores or tested pieces which exhibit battering along one or 
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Table 6.5. Frequencies (percents) of core tools, core hammers, and cobble hammers at CVS 
surface collected sites. 

Core or Hammer 
Type 169 170 210 

Site" 
223 258 273 287 

Not recorded - - - — 4.55 - — 

Core 15.38 23.08 100.00 25.00 — 7.14 18.18 
scraper/plane 

Unifacial core 7.69 - - 25.00 9.09 7.14 -

chopper 
Bifacial core - - - 25.00 22.73 - 9.09 
chopper 

Composite core 7.69 7.69 - - - - -

tool 
Core wedge - - - - - - -

Core notch - 7.69 - - 4.55 21.43 -

Core denticulate - - - - - - -

Core hammer 46.15 23.08 - 25.00 50.00 57.14 63.64 
Core hammer - 7.69 — — — - — 

fragment 
Cobble hammer 19.23 30.77 - - 9.09 - 9.09 
Cobble hammer 3.85 — — — - 7.14 — 

fragment 
Number (N = 161) 26 13 I 4 22 14 11 

"All site numbers preceded by AZ EE;2:. 
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Table 6.5. Continued. 

Core or Hammer 
Type 315 341 342 

Site" 
343 345 374 403 

Not Recorded - - - — - -

Core scraper/ 21.74 25.00 20.00 66.67 60.00 — 11.76 
plane 

Unifacial core 8.70 - - - — - 11.76 
chopper 

Bifacial core 8.70 - - - — 50.00 5.88 
chopper 

Composite core - - - - - - -

tool 
Core wedge - - - - - 50.00 -

Core notch - 8.33 - - - - 5.88 
Core — — 20.00 16.67 — — — 

denticulate 
Core hammer 56.52 58.33 - - - - 47.06 
Core hammer 4.35 - - — — — 11.76 

fragment 
Cobble hammer - 8.33 40.00 16.67 40.00 - 5.88 
Cobble hammer — — 20.00 — — — — 

fragment 
Number (N = 161) 23 12 5 6 5 2 17 

"All site numbers preceded by AZ EE:2:. 
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more margins and fragments of the same. Cobble hammers, cobbles, and cobble fragments 

which exhibit evidence of battering are the only implements defined in terms of wear 

traces and inferred function. Many heavily used cobble hammers have relatively large flake 

scars (produced by battering not intentional flake removal) originating from their battered 

margins (Sliva 1998:314). Spearman's correlation tests between the frequencies of 

hammerstones and cores among all surface collected sites. Archaic sites. Archaic to Early 

Agricultural sites, and Early Agricultural sites produced Spearman's rho values of 0.363, 

-0.100,0.400, and 0.800, respectively (probability values = 0.20,0.87,0.60, and 0.10), 

indicating these are not significantly correlated. However, the lower frequencies of 

hammerstones at Archaic sites (see Table 6.2) suggests repeated use or curation of 

hammerstones was more commonly practiced during the Archaic period than in the Early 

Agricukural period, or that hammers were manufactured from other materials such as 

bone or antler. 

Unifacial Implements 

Unifacially retouched implements comprised 11 to 47 percent of the artifact 

assemblage at CVS surface collected sites (see Table 6.2). As surface assemblages, the 

artifacts have been subjected to varying degrees of animal trampling and other natural 

processes which may have damaged the edges of flakes. This natural edge damage could 

not be reliably and efficiently distinguished in the field from culturally created edge 

damage. Therefore, no attempt was made to identify or record utilized flakes in this study. 

Scrapers comprised II to 26 percent of assemblages (Table 6.6). Endscrapers, 

sidescrapers, and composite scrapers are combined in this analysis, because these types of 
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Table 6.6. Frequency (percent) of unifacially retouched implements. 

Unifacial Tool 
Types 169 170 210 

Site" 

223 258 273 287 
Not typed - 1.8 - - 2.7 - -

Scrapers 20.0 21.2 19.5 21.1 18.9 26.7 17.6 
Denticulated 31.4 17.7 7.3 26.3 45.9 20.0 17.6 

scrapers 
Concave scrapers 5.7 2.7 2.4 5.3 - - 2.9 
Marginally - - 2.4 - - - -

retouched tiake 
Perforator 2.9 3.5 2.4 10.5 - 6.7 2.9 
Backed flake - - — - - - -

Notch 8.6 2.7 14.6 10.5 10.8 6.7 2.9 
Composite tool 14.3 6.2 — - 5.4 - -

Retouched flake 14.3 33.6 34.1 21.1 - 33.3 38.2 
Denticulated flake - 6.2 - - - - 5.9 
Retouched fragment - 3.5 17.1 5.3 16.2 6.7 8.8 
Irregular uniface 2.9 0.9 - - - - 2.9 
Unifacial flake - — — - - — — 

chopper 
Number 35 113 41 19 37 15 34 

®A11 site numbers preceded by AZ EE;2:. 
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Table 6.6. Continued. 

Unifacial Tool 
Types 315 341 342 

Site" 
343 345 374 403 

Not typed - - - - - - 2.4 
Scraper 19.4 13.1 10.6 11.1 25.0 12.7 22.0 
Denticulated 30.6 31.1 25.5 41.7 25.0 11.1 39.0 

scraper 
Concave scraper - 1.6 4.3 - - 1.6 -

Marginally - - - - - - -

retouched flake 
Perforator - 3.3 - 2.8 4.2 1.6 -

Backed flake - 1.6 - - - - -

Notch 2.8 4.9 21.3 2.8 16.7 14.3 9.8 
Composite tool 5.6 14.8 12.8 5.6 4.2 3.2 2.4 
Retouched flake 25.0 19.7 21.3 11.1 20.8 28.6 19.5 
Denticulated flake 8.3 3.3 2.1 8.3 — - 2.4 
Retouched 8.3 6.6 2.1 16.7 4.2 23.8 2.4 

fragment 
Irregular uniface - - - - - 1.6 -

Unifacial flake - — - — — 1.6 — 

chopper 
Number 36 61 47 36 24 63 41 

®AI1 site numbers preceded by AZ EE:2:. 
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scrapers probably served the same function in the prehistoric Southwest. The "placement 

of retouch likely depended on situational needs rather than technological conventions" 

(Sliva 1997:39). Documented uses of scrapers include fresh and dry hide processing, plant 

processing (shredding fibers), and woodworking (Gould et al. 1971; Hayden 1977, 1987). 

Scrapers comprised 10 to 22 percent of the unifacial assemblage and are most abundant at 

EE:2:273 (see Table 6.6). 

E^nticulate scrapers, endscrapers, or side scrapers with toothed rather than 

smooth edges, were the most common unifacial implements at nine sites, comprising 7.0 

to 45.9 percent of unifacial tools. They are most abundant at EE:2:258 (see Table 6.6). 

Denticulates may have been used for wood and plant processing (shredding fibers) 

(Hayden 1977, 1987) and fresh hide processing (removing fatty tissues and breaking down 

epidermis). End and side denticulates are not differentiated here since functional variations 

between the two in the Southwest are highly unlikely (Sliva 1997:42). Denticulated flakes 

comprised less than 8 percent of the unifacial assemblage (see Table 6.6). Denticulated 

flakes are likely functionally equivalent to, and represent expedient versions of, 

dentk;ulated scrapers. The high number of denticulated scrapers at most sites may 

represent specialized tools for the manufacture of wood, bone, and antler tools. Since 

longer occupations are associated with a greater representation of these material classes, 

the presence of denticulated scrapcis and other implements used to manufacture these 

material classes (e.g., gravers, drills, concave scrapers, and very sharp cutting tools) may 

indicate sites were occupied for longer durations when flaked stone implements used to 

manufacture these items are present (Shackley 1986:154). 
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Notches are functionally similar to scrapers and are differentiated only by the 

tightly circumscribed woricing edge (Sliva 1997). Their function has been documented as 

"spokeshaves;" shaft shapers for wood, bone, and antler working; and fiber processing 

(Hayden 1977, 1987). Notches comprise 2 to 21 percent of the unifacial assemblage (see 

Table 6.6) and are most abundant at the Early Agricultural period components at 

EE:2:342 and :345. 

Perforators have been retouched to form a triangular bit. Variability in the 

morphology of perforators may reflect different functions. Large flake perforators may 

have been used both as perforators, with a rotary nwtion, and gravers, their bits being 

used with a longitudinal motion to groove or scratch the worked material (Sliva 1997:45). 

Ethnographically, perforators have been used in puncturing hide; boring wood, bone, and 

antler; and graving/grooving wood, bone, and antler (Hayden 1977, 1987). They 

comprised less than 10 percent of all unifacial tools and were most abundant at EE;2:223 

(see Table 6.6). 

The composite tool category contains variable retouch patterns on multiple edges 

(Sliva 1997:45). Depending upon the retouch pattern, the tools may have functioned in a 

variety of ways. They were most abundant at EE:2:169 and :341. 

Retouched flakes and flake fragments comprised 14 to 51 percent of the unifacial 

assemblage (see Table 6.6). Most of these implements had acute- or medium-angled, side 

or end continuous marginal retouch over more than 20 percent of the implement's 

perimeter. Most of the remaining implements had acute- or medium-angled, continuous 

marginal retouch over less than 20 percent of the tool's perimeter, suggesting the tools 
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were expediently retouched. Although these Implements are not considered formal tools, it 

does not necessarily mean the tools were not curated. 

Bifacial Implements 

Bifacial implements comprised 11 to 42 percent of tool assemblages at surface 

collected sites (see Table 6.2). As noted, bifaces are multifunctional tools that could be 

used as cores, hailed or unhafted knives for cutting or slicing, and tools with specific 

functions such as projectile points and drills (Kelly 1988). Since bifaces are flexible, only a 

few need be carried to perform a variety of tasks (Nelson 1991:74). Biface-to-core ratios 

and reduction intensity of bifacial and unifacial implements may reflect the degree of group 

mobility at surface collected sites and are discussed below. 

Biface-to-core ratios from the surface collected sites range between 0.28 and 4.45 

(Table 6.7; Figure 6.2). Although the biface-to-core ratios plotted in Figure 6.2 are part of 

a continuum, three breaks in the curve suggest sites may be separated into four groups. 

These groupings are not meant to "pigeonhole" sites into particularly categories, but 

rather, to facilitate discussion of the variability in biface-to-core ratios along the curve. 

Two sample t-tests comparing the groups indicate significant differences only occur 

between groups 1 and 3 (probability value = 0.004), groups 1 and 4 (probability value = 

0.(X)2), groups 2 and 4 (probability value = 0.007), and groups 3 and 4 (probability value 

= 0.010). Groups 1 and 2 (probability value =0.059) and groups 2 and 3 (probability 

value = 0.044) do not have statistically different biface-to-core ratios. 

Group 4 sites have the highest biface-to-core ratios and contain both Middle 

Archaic (EE:2:273, :343, :374) and Middle Archaic to Early Agricultural (EE:2:342) 
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Tabk 6.7. Biface-to-core, length-to-thickness (L/Th), and width-to-thickness (W/Th) ratios 
of bifaces at CVS surface collected sites. 

Site Biface to Core Ratios L/Th Ratio W/Th Ratio 
EE:2:169 1.07 2.92 2.46 
EE:2:170 0.66 3.37 2.37 
EE:2:210 1.63 6.17 2.53 
EE:2:223 1.06 3.64 3.05 
EE:2:258 0.28 3.23 2.48 
EE:2:273 2.73 3.59 2.54 
EE:2:287 1.05 3.50 2.36 
EE:2:315 1.00 3.06 2.34 
EE:2:34l 1.35 2.74 2.13 
EE:2:342 4.45 3.58 2.43 
EE:2:343 3.63 3.45 2.19 
EE:2:345 1.75 2.73 1.85 
EE:2:374 3.19 3.54 2.50 
EE:2:403 0.68 2.60 2.07 
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Figure 6.2. Plot of biface-to-core ratios at surface collected sites. Arrows indicate 
different groups of biface-to-core ratios. (All site numbers are preceded by EE:2:.) 
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period sites (see Table 6.7 and Figure 6.2). This suggests Group 4 sites may represent 

either; (1) residential sites of highly mobile foragers; or (2) task-specific sites of logistical 

organized parties operating from a residential base. Except EE;2:374-which has relatively 

high frequencies of nonextensively retouched bifaces-general bifaces and projectile points 

comprise 83.33 to 87.75 percent of bifacial implements at these sites (Table 6.8). The high 

frequencies of projectile points at EE;2;342, ;343, and ;374, ranging between 40 and 53 

percent (see Table 6.8), suggest these sites are associated with hunting activities, possibly 

the "gearing-up" for hunting expeditions. The high frequency of general bifaces (60 

percent) and low frequency of projectile points (23 percent) at EE;2:273 suggest activities 

associated with hunting were less important at EE;2;273 than the other sites in this group. 

Group 1 sites have the lowest biface-to-core ratios and date to the Middle Archaic 

(EE;2; 170) and Early Agricultural (EE;2;258 and 403) periods (see Table 6.7). Lx)w 

biface-to-core ratios may indicate core reduction strategies are more varied and expedient 

than found at Group 3 and 4 sites. The high frequencies of unifacial implements at 

EE;2;170 and 403 (41.9 percent and 32.8 percent, respectively) support this (see Table 

6.2). These sites may have been occupied by residential groups staying throughout the 

year, or for an extended length of time, and who conducted a wide range of procurement 

and processing activities. 

Interestingly, Group 1 and 2 sites are all located in the valley bottom. At such 

locations, lithic raw material is readily available in the cobble bars along drainages and 

eroding out of Pleistocene terrace surfaces adjacent to the creek. Except for sites 
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Table 6.8. Frequency (percent) of bifacially retouched implements at CVS surface collected 
sites. 

Biface Type 169 170 210 
Site" 
223 258 273 287 

Ncnextensively retouched 3.13 - 7.69 11.11 5.00 3.33 — 

biface 
Nonextensively retouched - - - 5.56 - 3.33 4.76 

biface fragment 

Small irregular biface — — — — — — — 

Large irregular biface — - — - — — — 

General biface 31.25 28.26 19.23 16.67 20.00 20.00 19.05 
General biface, medial 6.25 2.17 — — — — — 

fragment 
General biface, end fragment 21.88 15.22 11.54 11.11 10.00 40.00 28.57 
General biface, longitudinal - 2.17 7.69 - - - 4.76 

fragment 
All General Bifaces 59.38 47.83 38.46 27.78 30.00 60.00 52.38 

Projectile point preform 3.13 2.17 7.69 — 15.00 6.67 4.76 
Projectile point, base 6.25 13.04 7.69 5.56 - 6.67 9.52 
Projectile point, medial 3.13 8.70 - 5.56 - - 4.76 

fragment 
Projectile point 6.25 2.17 3.85 11.11 - 3.33 -

Preform/projectile point tip 
Projectile point 3.13 2.17 11.54 - 15.00 6.67 14.29 
All Projectile Points 21.88 28.26 30.77 22.22 30.00 23.33 33.33 

Wedge — 3.85 — — — — 

Muhimarginal alternate 9.38 21.74 19.23 27.78 10.00 10.00 9.52 
retouch 

Alternate retouch 6.25 2.17 — 5.56 5.00 - -

Discoid — - — - 5.00 - — 

Bifacial knife — - — — 5.00 - — 

Number (N = 403) 32 46 26 18 20 30 21 
"All sites preceded by AZ EE:2:. 
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Table 6.8. Continued. 

Biface Type 315 341 342 
Site'' 
343 345 374 403 

Nonextensively retouched 3.03 21.74 2.04 — 28.57 15.56 5.88 
biface 

Nonextensively retouched 3.03 13.04 - 3.45 - 2.22 -

biface fragment 

Small irregular biface — 4.35 — 3.45 — — 

Large irregular biface — - — 3.45 — - -

General biface 42.42 13.04 14.29 20.69 42.86 11.11 47.06 
General biface, medial 3.03 — 4.08 3.45 — — 5.88 

firagment 
General biface, end fragment 9.09 4.35 14.29 10.34 - 11.11 17.65 
General biface, longitudinal — — 2.04 3.45 — 4.44 — 

fragment 
All General Bifaces 54.55 17.39 34.69 37.93 42.86 26.67 70.59 

Projectile point preform — 4.35 12.24 3.45 7.14 6.67 — 

Projectile point, base - - 10.20 10.34 - 6.67 5.88 
Projectile point, medial 3.03 - 2.04 3.45 - 4.44 -

fragment 
Projectile point preform/ 3.03 - 8.16 - - 8.89 5.88 

projectile point tip 
Projectile point 9.09 13.04 20.41 31.03 14.29 13.33 5.88 
All Projectile Points 15.15 17.39 53.06 48.28 21.43 40.00 17.65 

Wedge — 8.70 2.04 — — 8.89 — 

Multimarginal alternate 21.21 17.39 8.16 - 7.14 2.22 5.88 
retouch 

Alternate retouch 3.03 - — 3.45 - — -

Discoid — - — - - — -

Bifacial knife - - — - - 4.44 -

Number (N = 403) 33 23 49 29 14 45 17 
"All sites preceded by AZ EE:2:. 
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EE;2:210 and ;273, Group 3 and 4 sites are located west of Cienega Creek in middle 

bajada contexts where logistical sites and small sites of highly mobile foragers are 

expected to occur. Lithic raw material is also readily available in many of these areas. As 

previously noted, Group 1 and Group 2 (EE:2:169, :223, :287, :315), and Group 2 and 

Group 3 (EE:2:210, :341, :345) do not have statistically different biface-to-core ratios. 

Since seven of the 14 surface collected sites have biface-to-core ratios somewhere 

between the highest and lowest groupings, these sites may represent more varied lithic 

reduction strategies, utilizing mostly hand-held core technology but also some bifacial core 

technology. Based on biface-to-core ratios, it is not clear if these sites represent one-time 

occupation of multiple activity sites, or repeated occupations of multiple activity sites 

and/or logistical activity sites. 

Biface-to-core ratios among periods were compared using the Kruskal-Wallis one

way analysis of variance test. This nonparametric test compares three or more unpaired 

groups and tests whether the central tendencies of one variable (biface-to-core ratios) are 

different among surface collected sites. If the probability value is small (less than 0.05), 

then the null hypothesis that the differences are coincidental can be rejected. This does not 

mean every group diflers from every other group, only that at least one group differs from 

the others. If the overall Kruskal-Wallis probability value is large, the data do not give one 

any reason to conclude the overall medians differ. This is not the same as saying that the 

medians are the same; there is just have no evidence they differ. 

When biface-to-core ratios were compared among time periods using a Kruskal-

Wallis test, the probability value was greater than 0.05 (probability value = 0.510) 



254 

indicating there is no evidence the central tendencies of these ratios differed. A series of t-

test comparing biface-to-core ratios between sites of different periods also shows that 

biface-to-core ratios do not vary significantly among time periods (Archaic and Archaic to 

Early Agricultural [probability value = O.SIS], Archaic to Early Agricultural and Early 

Agricultural [probability value = 0.2SS], and Archaic and Early Agricultural [probability 

value = 0.334]). These results are probably affected by small sample sizes of Archaic (5 

sites). Archaic to Early Agricultural (4 sites), and Early Agricultural (S sites) period sites. 

Reduction intensity, as monitored by reduction indices such as length-to-thickness 

and width-to-thickness ratios of unifacial and bifacial implements, provides supporting 

evidence tor determining mobility strategies of prehistoric groups. Various flaked stone 

implements are carried by foragers as they move about the landscape and conduct general 

subsistence activities. As the flake stone implements are used and resharpened, their 

morphology changes. Since resharpening occurs at the edges of flaked stone implements, 

the lengths and widths of flaked stone implements are most likely to be modified during 

resharpening activities; the thickness of an implement is less modified. Therefore, 

reduction indices such as length-to-width and width-to-thickness ratios of bifacial and 

unifacial implements can be used as proxies for determining the relative amount of 

prehistoric mobility, provided the size and quality of the raw material are relatively 

constant throughout the study area. Mobile groups are expected to have high reduction 

intensity of unifacial and bifacial tools. Of the two, width-to-thickness ratios may best 

reflect reduction intensity since the lengths of implements are often affected by the sizes of 
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raw material nodules. The average length to thickness and width to thickness ratios are 

presented in Table 6.7 for general comparison. 

Length-to-thickness and width-to-thickness ratios of unifacial and bifacial 

implements at surface collected sites were compared with a Kruskal-Wallis one-way 

analysis of variance test. When individual sites of the same period (Archaic, Archaic to 

Early Agricultural, or Early Agricultural) were compared with one another using the 

Kruskal-Wallis test, the probability value was substantially greater than 0.05, indicating 

there is no evidence the central tendencies of these ratios differed. Surface collected sites 

were then grouped into three categories (Archaic, Archaic to Early Agricultural, and Early 

Agricultural), based on the presence of temporally diagnostic projectile point styles, to 

determine whether there are differences in the central tendencies of width-to-thickness 

(WA'h) and length-to-thickness (L/Th) ratios between time periods. The results (presented 

below) are not influenced by small sample sizes because the L/Th and W/Th ratios of all 

complete bifacial and unifacial implements within each time period were compared rather 

than producing average L/Th and W/Th ratios for each site and then comparing these 

average values between time periods. 

For bifaces, results indicate probability values s0.03, meaning the central 

tendencies of L/Th and W/Th ratios of bifaces differ between Archaic, Archaic to Early 

Agricultural, and Early Agricultural period sites (Table 6.9). Notched boxed plots of 

reduction indices of complete bifaces between the Archaic to Early Agricultural periods 

(Figures 6.3 and 6.4) indicate a trend toward decreasing reduction indices between the 
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Table 6.9. Results (probability values) from Kruskal-Wallis one-way analysis of variance 
tests comparing complete bifaces and unifaces at Archaic, Archaic to Early Agricultural, 
and Early Agricultural period, surface collected sites. 

Artifact Type Width-to-Thickness Ratio Length-to-Thickness Ratio 

Bifaces 

Unifaces 

0.030 

0.489 

0.007 

0.086 



gi 1 1 1 1 r 
* 

8 -

7-

1' I • ' • ' • Archaic Archaic to Early 
Early Agricultural Agricultural 

Age of Sites 
Figure 6.3. Notched box plots of length-to-thickness ratios of 
complete bifaces at surface collected sites. 



.9 5 
(0 

i 
4 

3 

2 s 
± ± 

Archaic Archaic to 
Early Agricultural 

Age of Sites 

Early 
Agricultural 

Figure 6.4. Notched box plots of width-to-thickness ratios of 
complete bifaces at surface collected sites. 



259 

Archaic and Early Agricultural periods. This suggests Early Agricultural period lithic 

assemblages were less reduced than Archaic lithic assemblages. 

For unifacial implements, results indicate probability values greater than 0.05, 

indicating the central tendencies of the L/Th and W/Th ratios do not differ significantly 

(see Table 6.9). Although not statistically different, there is a weak trend toward 

decreased reduction indices through time, as graphically represented in Figures 6.5 and 

6.6. In summary, there is decrease reduction intensity of bifacial and unifacial implements 

between the Archaic, Archaic to Early Agricultural, and Early Agricultural periods; 

however, statistically significant differences in reduction indices are found only in bifacial 

implements from these time periods. 

In this study, projectile point styles are used primarily as chronologic tools to date 

the occupations of sites. Detailed analyses of reduction intensity of specific projectile point 

styles between sites were not conducted. In most instances, only one or two examples of a 

projectile point style were recovered from surface collected sites. Due to the fragmentary 

nature of many points, comparisons of the mean linear dimensions (mm) of projectile 

points are not conducted among sites. Mean linear dimensions (mm) for all complete 

Archaic and Early Agricultural period point styles recovered in the ASM area (Huckell 

1984a) and in the CVS area during the current survey and intensive surface collection of 

Cienega Valley can be found in Table 6.10. Selected examples of Archaic and Early 

Agricultural period point styles collected during the CVS project appear in Figures 6.7 and 

6.8. 
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Table 6.10. Mean linear dimensions (mm) for Middle Archaic and Early Agricultural points 
in the study area. 

Point Types Total Length Blade Length Blade Width Blade 
(N = 70) Thickness 

Mean (STD) Mean (STD) Mean (STD) Mean (STD) 
Unspecified SW Early 32.25 (10.49) 21.89 (9.71) 18.11 (3.45) 6.42 (2.74) 

Archaic 
Lake Mohave (long 39.35 (10.80) 24.04 (8.01) 19.14 (1.84) 10.29 (2.12) 

tapering stemmed) 
Other named SW Early 40.08 (-) 18.77 (-) 15.19 (-) 7.37 (-) 

Archaic point 
Unspecified SW 29.76 (11.94) 20.89 (8.28) 22.99 (6.77) 7.98 (4.92) 

Middle Archaic 
Gypsum/Agustin 29.66 (2.36) 17.09 (6.90) 21.85 (3.54) 4.02 (0.09) 
Unspecified Pinto/San 23.58 (5.07) 15.99 (5.41) 12.64 (2.39) 5.88 (4.88) 

Jose/Chiricahua 
series 

Pinto 27.39 (7.77) 19.14 (6.43) 15.31 (2.41) 7.27 (4.24) 
Chiricahua 23.55 (5.95) 16.06 (5.14) 16.08 (1.72) 6.59 (3.51) 
Cortaro 38.45 (10.97) 31.27 (9.30) 21.84 (6.16) 9.92 (4.93) 
Unspecified SW Late 37.04 (13.91) 27.29 (9.97) 18.99 (1.35) 5.63 (1.51) 

Archaic/Early 
Agricultural 

Empire 45.94 (13.08) 37.87 (11.37) 19.96 (3.53) 6.81 (2.28) 
San Pedro 43.02 (22.99) 32.93 (18.60) 20.94 (6.31) 6.83 (1.89) 
Unspecified Cienesa 49.01 (6.44) 41.71 (5.97) 17.36 (1.73) 10.42 (4.67) 
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Table 6.10. Continued. 

Point Types Neck Width Haft Length Basal Width 
(N = 70) Mean (STD) Mean (STD) Mean (STD) Number 
Unspecified SW Early 14.36 (2.99) 9.89 (2.82) 14.36 (2.99) 9 

Archaic 
Lake Mohave (long 14.63 (1.45) 14.28 (2.30) 14.86 (1.16) 3 

tapering stemmed) 
Other named SW Early 12.73 (-) 20.04 (-) 14.54 (-) 1 

Archaic point 
Unspecified SW 14.04 (0.15) 8.67 (2.98) 14.04 (0.15) 2 

Middle Archaic 
Gypsum/Agustin 17.30 (2.88) 1L27 (2.96) 17.30 (2.88) 2 
Unspecified Pinto/San 10.92 (2.15) 8.42 (1.06) 12.60 (2.41) 3 

Jose/Chiricahua 
series 

Pinto 12.67 (2.56) 8.50 (1.75) 13.54 (2.38) 10 
Chiricahua 15.05 (2.20) 8.12 (1.43) 17.30 (2.74) 5 
Cortaro 21.50 (5.20) 7.35 (2.86) 21.36 (5.23) 15 
Unspecified SW Late 10.16 (1.42) 8.61 (1.97) 10.96 (2.55) 2 

Archaic/Early 
Agricultural 

Empire 14.69 (1.25) 8.57 (0.96) 14.89 (1.22) 5 
San Pedro 13.26 (2.23) 8.45 (2.08) 14.42 (2.00) 9 
Unspecified Cienesa 9.66 (3.75) 10.30 (4.10) 11.77 (6.19) 4 
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Figure 6.7. Early Archaic and Middle Archaic points from CVS surface collected sites, 
(a) Bajada point fromEE:2:343; (b, c) San Jose points fromEE:2:374; (d) possible San 
Jose point from EE:2:343; Gypsum points from (e) EE:2:374 and (ff) EE:2:343; 
Chiricahua points from (g) EE:2;210 and (h) EE:2:342; and Cortaro points from (I) 
EE:2:170, (j) EE:2:273, and (k, I) EE:2:343. (Drawn by J. Sliva.) 
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Figure 6.8. Empire points collected during the Cienega Valley Survey from: (a) 
BB: 14:558; (b) EE:2:SW; (c-f) EE:2:342; (g) EE:2:343; (h) EE:2:349; (i) 
EE:2:375; (J) EE:2:416; (k) EE:2:416; and (I) EE:2:429. (Drawn by J. SUva.) 
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Summary 

There are no significant differences in the frequencies of flaked stone artifacts, core 

size, biface-to-core ratios, and reduction indices among surface collected sites; however, 

there are some important differences in lithic technology between time periods. Although 

biface-to-core ratios do not vary significantly among time periods (see above). Archaic 

period sites do have higher frequencies of bifacial cores than Early Agricultural period (see 

Table 6.3). Archaic sites also have fewer hanunerstones, which may be the result of more 

planned and curated lithic technology than utilized during the Early Agricultural period, or 

the use of different flaking implements such as bone and antler. A significant decrease in 

reduction intensity of bifacial implements between the Archaic and Early Agricultural 

periods is evident. This study does not provide sufficient evidence to evaluate raw material 

usage among sites or time periods. 

Ground Stone and Shaped Stone Artifacts 

The most common technological approach currently used in ground stone analyses 

tracks the "life history" of an artifact (Adams 1994, 1995; Schiffer 1987; Schlanger 1990). 

The life history approach incorporates typological description in addition to an analysis of 

how an artifact was used, reused, redesigned, or recycled, and became deposited in the 

archaeological record. The morphological attributes of ground stone tools reflect how 

tools were manufactured and used; i.e., the motor habits of the person using the grinding 

stone (Adams 1993; Bartlett 1933; Morris 1990). 
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Numerous ground stone implements (N = 346), comprising 2 to 45 percent of each 

site's artifact assemblage, were recorded during surface collection of CVS sites (see Table 

6.2). Since most ground stone was recorded in the field, a complete life history 

technological approach, including microscopic analyses, could not be conducted. During 

in-field analyses, raw material, morphology, metric attributes, and amount of grinding 

were recorded. Ground stone artifacts were categorized as handstones, netherstones, 

metates, pestles, indeterminate fragments, and other. 

Handstone is a generic term incorporating manos, polishing stones, pestles (all of 

which have specific attributes), and other hand-held grinding equipment (without specific 

attributes) (Adams 1996). Manos were subsumed in the handstone category because 

during in-tleld analyses, it was not possible to consistently record whether handstones 

were used to process food or other non-food items such as pigment, or if they were used 

to shape other items. Pestles-handstones that are used to crush or to crush and grind 

(Adams 2001:124)-were separated from the general handstone category because their 

special crushing and grinding traits were easily identified. 

Netherstones are the bottom stones against which something is worked (Adams 

2001:122). This category includes items both with specific attributes (lapstones, metates, 

mortars) and without specific attributes. Lapstones are small, hand-held netherstones 

(Adams 1996, 1998), usually with one or more worked surfaces (Adams 2001:116). 

Metates-stationary netherstones frequently classified by their overall shape (block, slab) or 

type of ground surface (basin, trough, flat)-were separated from the general netherstone 
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because of their distinctive attributes. If a netherstone lacked a distinctive metate shape, it 

was assigned to the general netherstone category. 

At surface collected sites, handstones and handstone fragments comprised up to 

100 percent and 75 percent of the ground stone assemblages, respectively (Table 6.11). 

Most handstones at each site had convex/convex, flat/convex, or flat/flat cross sections, 

indicating they were used on netherstones or metates with concave grinding surfaces 

(basins) and flat grinding surfaces (slab or grinding slicks). Initially, some netherstones and 

metates may have had flat or unshaped surfaces. With use, however, they would have 

remained flat only if the mano was the same length as the width of the metate surface 

(Adams 2001; 119), or if the grinding surface was used for a short duration. When 

handstones are shorter than the width of the netherstone or metate, they eventually wear a 

concave surface into the metate and a convex surface on the mano. 

Several handstones were heavily ground on two surfaces, indicating these 

implements were used more intensively than other handstones (Table 6.12). Since cobbles 

are readily available at all sites, handstones with two ground surfaces probably reflect 

reuse of particularly suitable stones rather than a shortage of raw materials. A series of t-

tests comparing the frequencies of Archaic, Archaic to Early Agricultural, and Early 

Agricultural sites with one ground surface and two or more ground surfaces produced 

high probability values (probability values = 0.842,0.891, and 0.791, respectively), 

indicating the number of ground surfaces is not significantly different between time 

periods. 
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Table 6.11. Frequency of ground stone artifacts at surface collected sites in the study area. 

Site" Hand-
stone 

Hand-
stone 
frag. 

Lap-
stone 

Lap-
stone 
frag. 

Metate Metate Pestle Unspecified Other Number 
frag. frag. (N = 

346) 
169 0.39 0.22 0.05 0.05 — 0.12 - 0.17 - 41 
170 0.11 0.63 - - - 0.07 - 0.19 - 27 
210 0.25 0.50 - 0.25 - - - - - 4 
223 0.15 0.46 0.08 0.08 - - - 0.15 0.08 13 
258 0.25 0.45 - - 0.05 0.10 - 0.10 0.05 20 
273 0.38 0.33 0.02 0.05 0.02 0.02 - 0.17 0.02 58 
287 0.10 0.75 - - - - - 0.15 - 20 
315 0.33 0.26 0.03 - 0.02 0.03 0.00 0.26 0.07 58 
341 0.38 0.38 - - - - - - 0.25 8 
342 - 0.40 - - - - - 0.60 - 5 
343 0.43 0.43 - - 0.14 - - - - 7 
345 1.00 - - - - - - - - 1 
374 0.25 0.75 - - - - - - - 8 
403 0.32 0.32 0.04 - 0.08 0.04 0.04 0.04 0.12 25 

"All site numbers preceded by AZ EE:2:. 



Table 6.12. Frequency of ground stone surfaces on handstones at CVS surface 
collected sites. 

One ground surface Two ground surfaces 
Site 
Number Percent Number Percent Number 

Total 
Number 

EE:2:i69 68.75 11 31.25 5 16 
EE:2:170 33.33 1 66.67 2 3 
EE:2:210 - - 100.00 1 1 
EE:2:223 100.00 2 - — 2 
EE:2:258 100.00 5 - — 5 
EE:2:273 90.91 20 9.09 2 22 
EE:2:287 100.00 2 - — 2 
EE:2;315 78.95 15 21.05 4 19 
EE:2:34I 100.00 3 - — 3 
EE:2:343 66.67 2 33.33 I 3 
EE:2:345 100.00 1 - — 1 
EE:2:374 100.00 2 - — 7 

EE:2:403 62.50 5 37.50 3 8 
Grand 79.31 69 20.69 18 87 

Total 
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Handstones, specifically manos, tend to increase in size between the Archaic and 

ceramic periods. This has led some to suggest that: (1) large manos-i.e., greater than 128 

cm* (Diehl 1996:109), 75 cm" (Mauldin 1993:325), 15 cm by 10 cm (Lancaster 

1984:Figure 17.2), and averaging 20 cm by 10 cm (Plog 1997:140)-were used to process 

agriculturally grown maize, while smaller manos were used to process wild or gathered 

foods; and (2) larger manos reflect a greater reUance on maize agriculture (Diehl 

1996:113; Gilman 1988:412: Hard 1990; Hunter-Anderson 1986:48; Mauldin 1993; 

Schlanger 1990:103; cited in Adams 2001). These arguments, however, should not be 

based on mano length alone. Macrobotanical studies and technological analyses of manos 

from Early Agricultural settlements along the Middle Santa Cruz River indicate a high 

ubiquity of maize remains (L. Huckell 1998), although many manos are smaller than 15 cm 

by 10 cm (76 to 80 percent) or smaller than 128 cm* (36 to 46 percent) (Adams 

2001:118). 

The sheer quantity and high ubiquity of maize recovered in flotation samples ti'om 

excavated Early Agricultural period sites indicate maize was an important constituent of 

the diet (L. Huckell 1998:141). Approximately 80 percent of manos at middle Santa Cruz 

settlements were used with flat/concave metates and about 7 percent used with basin 

metates (Adams 2001:118). Initially, "maize was probably processed with the same basin 

mano/metate design developed to process wild resources; however, it is proposed that 

once flour production became important, design changes were enacted that increased 

grinding efflciency created by the larger grinding surface areas" (Adams 2(X)1:118). 
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Many handstone fragments and unspecified fragments exhibited evidence of 

burning, suggesting the items were recycled in cooking or heating activities. 

Unfortunately, evidence of burning on ground stone artifacts was not consistently 

recorded unless the artifacts were directly associated with surface clusters of fire-cracked 

rock or roasting features. 

The evidence for netherstones and metates is considerably less than that for 

handstones. This pattern is typical of other Archaic and Early Agricultural period sites in 

the Cienega Valley (Ferg et al. 1984; B. Huckell 1984a, 1995) and in the middle Santa 

Cruz Valley (Adams 1998, 2001). This suggests these two artifact types had different 

curation patterns and life histories. 

Various ground stone items were lumped together in the "other" category. They 

include cupule rocks (EE:2:223, :341), grooved abraders (EE:2:258, :273, :315), a 

perforated and engraved stone disc (EE:2;31S), and a stone ball (EE:2:341). Cupule rocks 

typically had maximum dimensions of less than 17 cm, with the cupules measuring up to 2 

cm deep. The grooved abraders recorded here were all located on sites with Archaic, 

Early Agricultural, and ceramic period components. Since grooved abraders are generally 

associated with the Classic period of the Hohokam cultural period in southern Arizona 

(Haury 1976), it is unlikely they are associated with either the Archaic or Early 

Agricultural period occupations at these sites. 

Perforated and engraved stone discs, similar to the one recorded here, are 

increasingly well documented at Early Agricultural period sites such as Las Capas (Mabry 

2001). The central hole and the faces of the stone disc at EE:2:3 IS do not exhibit wear 
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patterns, making it difficult to interpret the function of the disc. The lack of wear patterns 

suggests the disc may have served an ornamental function and used infrequently. Stone 

balls are roughly spherical pieces of stone that have been ground all over to shape (Adams 

2001:111). Based on ethnographic studies, stone balls are frequently identified as, 

"gaming pieces, club heads, noise-making stones, or racing stones" (Adams 1979:90; 

Culin 1975:340; RusseU 1908:172-173, 179; Stephen 1936:271-280; UnderhUl 1939:146-

150; Woodbury 1954:173). 

The majority of ground stone implements are composed of sedimentary rocks 

(average 71 percent; range 0 to 100 percent), foUowed by quartzite (average 11 percent; 

range 0 to 40 percent) (Table 6.13). Basalt, vesicular basalt, rhyolite, granitic rocks, 

sUicified limestone, flagstone, and steatite compose significantly less of the ground stone 

assemblages. With the exception of vesicular basalt and basalt, suitable ground stone raw 

material is readUy available in the modem bedload of Cienega Creek and its tributaries, as 

weU as on the older terraces and adjacent pediment surfaces. 

Kruskal-Wallis one-way analysis of variance tests comparing the frequencies of 

ground stone artifacts (see Table 6.11) within and between Archaic, Archarc to Early 

Agricultural, and Early Agricultural period sites produced probabUity values greater than 

0.505 (among sites) and 0.409 (among time periods), indicating there is no evidence the 

central tendencies of the frequencies of ground stone artifacts differ among sites or among 

time periods. 

Since the fi^quencies of ground stone and the number of ground surfaces was not 

statisticaUy different between Archaic, Archaic to Early Agricultural, and Early 
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Table 6.13. Summary of major results of artifact assemblage analyses from surface collected 
sites in the Cienega Valley. 

Artifact Class Results of Analyses 

Flaked Stone 

Raw material 

Cores 

Hammer-
stones 

Bifacial 
Implements 

Unifacial 
Implements 

Ground Stone 

Artifact Diversity 

There is insufficient data to evaluate the use of raw materials and 
their distribution across the landscape. 

Archaic sites that do not have evidence of a ceramic period 
occupation generally have higher frequency of bifacial cores than 
Early Agricultural period sites. 

Early Agricultural sites have lower frequencies of bifacial cores, but 
higher frequencies of single and multiple platform cores than 
Archaic sites. 

The frequencies of cores and hammerstones are not significantly 
correlated among all sites: Archaic, Archaic to Early Agricultural, 
and Early Agricultural. 

The frequency of bifacial implements tends to be higher at Archaic 
period sites than at later period sites. 

Archaic period sites have low L/Th and W/Th ratios while Early 
Agricultural period sites have high L/Th and W/Th ratios. 

There is a trend toward a decrease in lithic reduction intensity 
between the Archaic and Early Agricultural periods. 

There is a weak trend toward a decrease in lithic reduction intensity 
between the Archaic and Early Agricultural periods. 

No significant differences in the number of ground surfaces, types 
of ground stone, or density of ground stone between time periods. 

Diversity of the flaked and ground stone artifact assemblages did 
not vary greatly among sites. However, EE:2:169 and EE:2:223 had 
slightly more artifact richness and EE:2:34S less artifact richness 
than expected for sites with their assemblage sizes. EE:2;223 also 
had higher than expected artifact evenness than expected. 
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Agricultural sites, the density of ground stone artifacts, calculated by dividing the number 

of ground stone artifacts by surface collected area (m^), was compared among sites and 

among time periods. Based on a Kruskal-Wallis analysis of variance test, the density of 

ground stone artifacts is not statistically different among surface collected sites 

(probability = 0.448) or time periods (probability = 0.074). When direct comparisons 

between ground stone density and time periods were conducted with a series of t-tests, 

probability values were greater than 0.05, indicating no statistical differences exist 

between Archaic and Archaic to Early Agricultural sites (probability value = 0.066), 

Archaic to Early Agricultural and Early Agricultural (probability value = 0.258), and 

Archaic and Early Agricultural (probability value = 0.141). 

In this study, I intended to use the abundance, redundancy, type, resharpening, and 

reuse of ground stone implements as supporting evidence for determining occupation 

duration and site function (Adams 1994; Huckell 1990; Schlanger 1991; Wright 1994). 

The amounts of grinding area, number of grinding surfaces, number of different forms, and 

the formality of ground stone at residential sites were expected to be greater than those 

recorded at logistical sites (Adams 1996; Mauldin 1993:328; Wright 1994). However, the 

frequency of ground stone artifacts, the number of ground surfaces, and the density of 

ground stone artifacts do not vary significantly among sites, among sites within a 

particular time period, or among different time periods. There are several possible 

explanations for the lack of significant variability among the types of ground stone 

artifacts, number of ground surfaces, and density of artifacts at sites. All surface collected 

sites may represent: (1) multiple activity sites; (2) repeatedly occupied logistical sites 
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where different activities were conducted at the site each time the site was occupied; and 

(3) a combination of repeat occupations at multiple- and limited-activity sites. 

ASSEMBLAGE DIVERSITY 

Another way to approach the archaeological study of mobility is through 

relationships between size of the artifact assemblage and diversity of the assemblage 

(richness and evenness) (Chatters 1987). There are two main assumptions in diversity 

studies. The first is that sites used primarily for logistical activities may be redundant and 

the, "debris left behind may be of roughly the same type" (Kelly 2001:74). At logistical 

sites, the assemblage diversity is expected to increase slowly relative to increases in 

assemblage size, resulting in a regression line with a low slope. Secondly, a wide range of 

activities would be conducted at residential sites. As a result, assemblage diversity is 

expected to increase rapidly relative to assemblage size, producing a regression line for a 

sample of residential sites with a relatively steep slope (Kelly 2001:75). While these 

predications of assemblage diversity seem plausible, Kelly (2001:76) notes they should still 

be used with caution because: (1) they have not been tested ethnoarchaeologically; (2) all 

other factors may not have been equal; and (3) the relationship between size and diversity 

are relative and, "may not be comparable for sites located in different geographic regions." 

A regression line, defined by a slope and a y-intercept, can define the statistical 

relationship between assemblage sizes and richness (the number of artifact classes in an 

assemblage). Artifact richness was evaluated by a simple linear regression comparing the 

log of the number of flaked stone tool, ground stone, and exotic artifact classes 
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represented at each site (N = 60) and logtO of the assemblage size at each site (Figure 

6.9). Based on the Pearson's r value (0.885) and the coefficient of determination (r^) 

(0.784), there is a fairly strong relationship between the number of tool types and 

assemblage size; a relationship that has been noted by a number of authors (Kintigh 1984; 

McCartney and Glass 1990; Thomas 1983). Since the adjusted r was similar to r^, the 

outliers did not significantly affect the results. There was no patterning in the residuals. 

Although all of the sites fall very close to the center line, EE:2:345, :223, and : 169 

fall furthest from the center line. This suggests EE:2:345 has lower artifact richness and 

EE:2;I69 and :223 have greater artifact richness than expected for sites with their 

assemblage sizes. Simple index values of diversity, calculated by dividing the number of 

artifact classes by log sample size, were plotted to further illustrate variability in artifact 

richness at sites (Figure 6.10). Since the index values largely plot in a straight line, there 

are no clear divisions between extreme high and low index values. EE:2:169,: 170, :258, 

and :315 have low index values, while, EE;2:2I0, :223, :343, and :345 have high index 

values. Since sites with lower than expected artifact richness and low index values have 

slightly less artifact richness, it is possible fewer types of activities were conducted at these 

sites than at other sites. In contrast, sites with higher than expected artifact richness and 

high index values suggest more types of activities were conducted at these sites than at 

others. 

Based on these results, EE:2:34S may represent a residential site occupied for only 

a short duration so only a few activities were conducted. Alternatively, it may represent a 
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task-specific site. EE:2:169 and :223 may represent residential sites occupied for 

comparatively long durations so many activities were able to be conducted. They may also 

represent episodic use of these sites as multiple-activity or limited-activity sites. However, 

artifact richness values of the remaining sites are so sunilar that functional differences 

between these sites based on diversity measures alone should probably not be made. 

Evenness-the relative abundance of artifacts within each tool class-should be 

higher at residential/multiple activity sites than at logistical/limited activity sites as the 

same activities are conducted repeatedly. Kintigh's (1994) "Tools for Quantitative 

Archaeology" was used to compare the evenness of the tool assemblages from each site. 

Again, evenness comparisons among sites were based on 60 possible assemblage 

categories, including flaked stone and ground stone implements and exotic items, 

identified in surface collected assemblages. Results indicate all of the sites, except 

EE:2:223, fall at, or below, the lower confidence interval (Figure 6.11). This suggests 

artifact evenness is largely similar at surface collected sites. I expected logistical sites to 

have low artifact diversity and residential sites to have high artifact diversity. However, 

results indicate little variability between artifact diversity given sites' assemblage sizes. 

There are a number of plausible explanations that might account for these results, 

including that site locations may have been used repeatedly by multiple-activity 

occupations, limited-activity occupations (with slightly different activities being conducted 

each time), or a combination of multiple- and limited-activity occupations. The relatively 

high richness and evenness values for EE;2:223 may indicate this was a single-use. 
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residential site where multiple activities were conducted, or a repeatedly occupied site, 

where different multiple or limited activities were conducted each time the site was 

occupied. 

DISCUSSION AND SUMMARY 

Temporally sensitive artifact styles, the composition of the flaked and ground stone 

tool assemblages, and the technological organization of stone tool manufacture were 

analyzed to gather information about the age of surface collected sites, the activities 

conducted at these sites, and the degree of mobility of Archaic and Early Agricultural 

groups occupying these sites. Surface collected sites were categorized into three temporal 

periods; Archaic (EE:2:169, :170, :223, :273, :374), Archaic to Early Agricultural 

(EE:2:210, :258, :342, :343), and Early Agricultural (EE:2:287, :315, :341, :345, :403), 

based on temporally diagnostic artifacts. 

Results of the analyses presented above indicate there is insufficient data to 

evaluate the use of raw materials and their distribution across the landscape (see Table 

6.13). There are no statistically significant differences in the frequencies of tool types 

among sites or among time periods that could not be accounted for by subsequent ceramic 

period occupation at some sites. Analyses of the frequencies of ground stone types, 

number of ground surfaces, and density of ground stone among sites and among time 

periods were equally disappointing and produced insignificant results. Site (unction and 

the range of activities conducted at sites are discussed below. This is followed by a review 
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of the significant temporal differences in the technological organization of stone tool 

manufacture. 

Site Functions 

As mentioned, there are no statistically significant differences between the flaked 

stone and ground stone assemblages among sites or among sites within a given time 

period. Therefore, sites cannot be neatly assigned to liinctional categories. However, 

variation in the frequency of flaked and ground stone tool assemblages and biface-to-core 

ratios within time periods can be used to determine the range of activities conducted at 

sites and the relative mobility of Archaic and Early Agricultural groups occupying these 

sites. 

Archaic Period Sites (EE:2:169, :170, :223, :273, :374) 

EE:2:170 has a particularly low biface-to-core ratio (0.66) and high frequency of 

unifacial implements, particularly retouched flakes, which suggests a relatively long-term 

residential occupation. EE:2:169 and :223 have relatively low biface-to-core ratios (1.06 

and 1.07. respectively) and similar percentages of other stone tool categories (see Table 

6.2). Therefore, EE:2:169 and :223 probably functioned as relatively long-term residential 

areas where a range of general foraging activities were conducted. EE:2:169 has a higher 

frequency of bifacial and single platform cores, and a lower frequency of bidirectional and 

multiple platform cores and core hammers than EE:2:223. At EE:2:i69, general bifaces 

and projectile points comprised a higher proportion of the bifacial tool assemblage while 

multi-marginal, alternate retouch, and alternate retouch bifaces comprised a smaller 
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proportion of this assemblage than at EE:2:223 (see Table 6.8). This indicates bitacial core 

reduction and expedient hand-held core reduction technology were fi^equently employed at 

EE:2:169, but EE:2:223 relied more upon maximizing hand-held core reduction 

techniques and spent comparatively less time manufacturing tbrmal bifacial implements, 

such as general bifaces and projectile points. 

EE:2:273 has a relatively high biface-to-core ratio, a very high frequency of 

ground stone implements (many of which are fire-cracked), and roasting features (Chapter 

S, this volume). These characteristics suggest a short-term residential occupation(s), or 

multiple occupations by groups conducting logistical activities. The frequency of ground 

stone and roasting features suggest substantial food-processing activities occurred at this 

site, either at one time, or repeatedly throughout the prehistoric period. Such occupation 

suggests EE:2:273 was located near locally abundant food resources and an ample fuel 

supply for roasting activities. Based on ethnographic studies (e.g.. Hard and Merrill 1992), 

it is unlikely that large quantities of processed resources were transported elsewhere for 

consumption during the Archaic and Early Agricultural periods. 

EE:2:374 has a high biface-to-core ratio and frequency of unifacial implements, 

but a relatively low frequency of ground stone implements (see Table 6.2). This suggests 

EE:2:374 represents a logistical activity or task-specific occupation related to hunting, or 

a short-term residential occupation. Without additional testing and excavation, it would be 

difficult to determine which scenario is more accurate. 
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Archaic to Early Agricultural Period Sites (EE:2:2J0, :258, :342, :343) 

At EE:2:258, biface-to-core ratios were particularly low, suggesting a relatively 

long-term residential occupation. However, it was relatively high at EE:2:210, :342, and 

:343, suggesting short-term residential occupations of mobile groups or logistical 

occupations. EE;2:2S8 has high trequencies of cores and hammers (see Table 6.2). As 

noted in Chapter 5 and above, the western portions of EE:2:258 (and part of the surface 

collected area) has a sizable ceramic period component and appears to have been used as a 

lithic procurement area throughout the prehistoric period. These procurement activities 

are clearly evident in the proportion of stone tools recorded at the site. 

The high biface-to-core ratios at EE:2:210, :342, and :343, as well as similarities in 

the frequencies of other artifact classes, suggest short-term residential or multiple 

logistical occupations. The frequencies of some artifact classes differ among assemblages, 

which suggests possible functional differences. EE:2:210 has a high frequency of 

retouched flakes, possibly indicating generalized activities occurred there, while EE:2;342 

has a high firequency of bifaces, suggesting hunting activities or preparations for hunting; 

EE:2:343 has a high frequency of denticulate scrapers, suggesting plant processing and 

fresh hide processing activities. 

Early Agricultural Period Sites (EE:2:287, :315, :341, :345, :403) 

During the Early Agricultural period, high biface-to-core ratios indicate EE:2:341 

and ;345 probably functioned as short-term residential occupations or multiple logistical or 

limited-activity occupations. The assemblages differ in that EE:2;345 contained a higher 

frequency of notches, general bifaces, and projectile points, perhaps suggesting more 
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plant, bone, and/or antler processing occurred there than at EE:2:341. The assemblage at 

EE:2;345 is considerably smaller, suggesting EE:2:345 was occupied for a shorter 

duration or had fewer occupations than EE;2:341. 

Based on low biface-to-core ratios, high fi-equency of ground stone, density of 

artifacts, and number of features, EE;2:287 and :403 are interpreted as relatively short-

term residential occupations and EE:2;315 as a long-term residential occupation. 

EE:2:403 contains high frequencies of denticulated scrapers, suggesting activities 

associated with plant processing, hide processing, or manufacturing other artifact classes 

such as wood, bone, and antlers (Shackley 1986:154). EE:2:287 contains high frequencies 

of retouched flakes, suggesting generalized activities. 

Based on the density of artifacts, unusual artifacts such as an engraved stone disc 

and a cruciform, and features, EE:2:31S is truly a unique Early Agricultural period site in 

the Cienega Valley. If excavated, this site has the potential to yield substantial 

architectural remains and a rich artifact assemblage reminiscent of the Donaldson site in 

Matty Canyon and the Early Agricultural period sites along the middle Santa Cruz River in 

the Tucson Basin. The number of spatially discrete features appearing in eroded areas at 

the site suggests it was either occupied extensively at one point in time, or had multiple, 

spatially discrete occupations during the Early Agricultural period. Without additional 

testing and excavation, the length and extent of Early Agricultural period occupation(s) 

remains unresolved. 
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Temporal Trends 

Although the frequency of core types at surface collected sites varied significantly 

among sites within the Archaic to Early Agricultural period and between the Archaic to 

Early Agricultural and Early Agricultural periods, these differences can be attributed to the 

high frequency of cores-especially single platform cores associated with a ceramic period 

occupation of EE:2:258-than to any real differences in the frequency of core types among 

sites. However, Archaic sites without multiple temporal components have higher 

frequencies of bifacial cores than Archaic sites with multiple temporal components or 

Early Agricultural period sites. This indicates more bifacial core reduction during the 

Archaic period than during the Archaic to Early Agricultural or Early Agricultural periods, 

suggesting higher residential mobility in the Archaic period than in the Early Agricultural 

period. 

The frequencies of cores and hammerstones are not significantly correlated among 

all sites. Archaic sites. Archaic to Early Agricultural sites, or Early Agricultural sites (see 

Table 6.13). However, the hammerstone firequency is less at sites with Archaic period 

components, suggesting hammerstones may have been used repeatedly, or curated, or that 

flaking implements were made out of another material such as bone or antler during the 

Archaic period. Any of these explanations may be used as supporting evidence for higher 

residential mobility in the Archaic period than in later periods. 

A reduction in residential mobility is also supported by reduction indices of bifacial 

and unifacial tools. Bifacial reduction indices (L/Th and W/Th ratios) indicate more 

intensive reduction of bifacial implements in the Archaic period than in the Early 
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Agricultural period and a trend moving from the Archaic, Archaic to Early Agricultural, 

and Early Agricultural periods for less intensive bifacial reduction. Reduction indices of 

unifacial implements did not differ significantly anung time periods. Although unifacial 

stone tools may comprise part of a mobile tool kit, raw material in the Cienega Valley 

appears to have been sufficiently abundant so that Archaic and prehistoric groups did not 

regularly curate, resharpen, and transport their unifacial implements. However, there is a 

weak trend, over time, for unifacial implements to be less intensively reduced. 

Some variability in the richness and evenness of flaked and ground stone tool 

assemblages was identified. EE:2:169 and :223 had slightly higher richness and evenness, 

while EE;2;34S had slightly lower artifact richness than expected for sites with their 

respective assemblage sizes. EE:2:223 also had higher than expected evenness in the 

artifact classes of the site. It was suggested that EE:2:345 represents a residential site 

occupied for a relatively short duration, or a limited-activity or task-specific site. EE: 2:169 

and :223 may represent residential sites occupied for comparatively long durations or 

episodic use of these sites for residential/multiple-activity purposes or limited-

activity/task-specific purposes. A higher than expected evenness measure at EE:2:223 

suggests a variety of activities were repeatedly conducted at this site. Since diversity 

measures of the remaining sites are very similar, diversity measures should not be used to 

infer the (unctions of these sites. 
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Conclusions 

The lack of clearly identifiable residential/multiple-activity sites and 

logistical/limited-activity sites illustrates the difficulty in determining site function and 

duration trom archaeological assemblages, particularly surface assemblages. Ethnographic 

studies indicate very few artifacts are likely to be deposited at logistical sites because 

artifacts, even broken artifacts, may be curated for later use and repair (Binford 1977). 

Therefore, it is unlikely that logistical sites would meet ASM's definition of an 

archaeological site unless occupied repeatedly. Also, although residential/multiple-activity 

and logistical/limited-activity sites are idealized site type categories based on ethnographic 

studies, they may not reflect actual prehistoric site types. 

Protohistoric village sites in southeastern Arizona also demonstrate the difficulty of 

interpreting human behavior from flaked and ground stone artifact assemblages. Many 

Protohistoric residential sites have flaked and ground stone assemblages similar to those 

expected at logistical/limited-activity sites. For example, three Protohistoric sites in the 

northeastern Santa Rita Mountains (EE:2:80, ;83, and :9S) had assemblages containing 

only 5 to 47 flaked and ground stone artifacts (Huckell 1984b). Only the presence of oval 

structures, some Protohistoric ceramics, and a few European trade items identified these 

sites as Protohistoric and residential locations. The low fi^quencies of ground stone 

artifacts at other Protohistoric residential sites, such as DD:8:129 in the Santa Cruz Valley 

(ground stone comprises 4.98 percent of the flaked and ground stone assemblage) (Doyel 

1977:153), is similar to many of the Archaic and Early Agricultural period sites surface 
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collected for this study. This emphasizes the fact that low frequencies of ground stone are 

not necessarily indicative of logistical/limited-activity sites. 

Further, if different logistical activities are conducted at a particular location, the 

artifact assemblage at that location may contain the sort of diverse artifact assemblage 

expected for a residential/multiple-activity site. Site function is further obscured if a 

particular location has repeatedly functioned as a residential/multiple-activity site and 

logistical/limited-activity site. This overlay of occupations at surface collected sites may 

help to explain similarities in site types between the Archaic and Early Agricultural periods 

in the Cienega Valley. However, the lack of any major shift in site types between the 

Archaic and Early Agricultural periods may also indicate cultural continuity and general 

similarities in subsistence strategies. The first scenario has been suggested by several 

researchers who postulate that cultigens were adopted by Middle Archaic foragers rather 

than brought into the area by a migrant group (Ford 1981; Haury 1962; Hunter-Anderson 

1986; Irwin-Williams 1973; Kidder 1924; Parry et al. 1994; Wills 1988b). The second 

scenario is supported by recent research in the Tucson Basin and is summarized below. 

In a comparison of iithic technology at numerous Middle Archaic and Early 

Agricultural period sites excavated in southern Arizona, Sliva (2001:99) grouped sites 

according to time period and inferred subsistence economy. She determined that, despite 

the presence of temporally related artifact attributes, subsistence economy was the 

strongest predictor of flaked stone assemblage composition, not the temporal period (Sliva 

2001:99). Based on the assemblage analyses firom excavations at three Early Agricuhural 

period sites (Santa Cruz Bend, Stone Pipe, and Los Pozos sites), it was demonstrated that 
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no direct relationship existed between subsistence/mobility and the proportions of 

expedient tools present at sites in the Tucson Basin. The Santa Cruz Bend and Stone Pipe 

populations both manufactured high numbers of formal tools and incorporated lithic 

curation and reclamation behaviors, as reflected in artifact size, into their technological 

repertoire (Sliva 1997, 1998). 

While no significant differences exist between the flaked stone assemblages from 

all surface collected sites, there are some important differences in lithic technology among 

time periods. Archaic period sites have higher frequencies of bifacial cores than Early 

Agricultural period sites, although biface-to-core ratios do not vary significantly among 

time periods. There is also little correlation between hammerstones and cores at Archaic 

sites, which may be the result of more planned and curated lithic technology than used 

during the Early Agricultural period. A significant decrease in reduction intensity of 

bifacial implements between the Archaic and Early Agricultural periods suggests 

decreased mobility during the Early Agricultural period. 

Differences in the lithic technologies of Archaic and Early Agricultural periods in 

the Cienega Valley reflect a shift ia emphasis toward less reduction intensity, but not a 

major technological change. Few substantive technological differences between Middle 

Archaic and Early Agricultural flaked stone assemblages have been noted elsewhere in 

southeastern Arizona (Sliva 2001:103). Technological differences include: (1) a change in 

the amount and type of raw material used to manufacture stone tools-as evidenced by 

Middle Archaic assemblages with higher frequencies of exotic raw materials than Early 

Agricultural assemblages (Sliva 2001:103); (2) a decrease in reduction intensity through 



time-as evidenced by smaller debitage at Middle Archaic sites in the Tucson Basin; (3) 

substantially smaller cores; (4) more core fragments; and (5) more planned reduction 

episodes at Middle Archaic sites in the northeastern Santa Rita Mountains than at Early 

Agricultural sites (Huckell 1984a). 
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CHAPTER? 

ARCHAIC AND EARLY AGRICULTURAL 

SETTLEMENT-SUBSISTENCE SYSTEMS IN THE CIENEGA VALLEY 

SETTLEMENT PATTERNS, LAND USE, AND MOBILITY 

Settlement pattern studies assess the relationships among the distribution (number, 

frequency, and distance), size, redundancy of multiple- and limited-activity sites, and 

resource extraction sites with the spatial and temporal distribution of available resources. 

An important assumption behind these studies is that a change in the distribution of 

settlements and the appearance of new kinds of settlements reflects changes in communal 

or group mobility (Rafferty 1985:128-129). 

For foraging groups, residential mobility is based on the perceived costs and 

benefits of moving versus not moving camp. Many factors influence this decision, 

including: population density, terrain, variable foraging return rates, camp set-up and take

down times, food storage, resource transportation costs, and the distance to the next camp 

(Kelly 1995). In arid regions, foragers might stay near a reliable water source, even if the 

distance of their logistical forays increases due to depleted resources near camp, rather 

than risk a move to another area with an unreliable water source. Once the status of the 

distant water source is known, or the distance and transportation costs of the logistical 

forays become too great, it may become too risky or too costly to stay at the current 

camp, thereby precipitating a move to a new camp. If foragers are bound to a particular 

water resource because the status of other water sources is unknown or the foragers do 
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not have the rights (ownership) or permission to access them, foragers may become more 

reliant on food storage and transporting foraged resources from distant areas. 

Food storage minimizes subsistence risk by balancing spatial and temporal 

variability or patchiness in resources (e.g., Testart 1982:524). It is most likely used when 

food resources are abundant and spatially and temporally predictable (Binford 1980; Kelly 

1988), because harvesting, processing, and storage can be organized and planned in 

advance. The resource must be available in sufficient quantities to meet the immediate 

subsistence requirements, with enough surplus to store (Goland 1991; Young 1996:59). It 

must also be available and unspoilt, when needed, so the resource's storability is important 

(Simms 1987). However, if there are no periods of food shortage, there would be no need 

to store food resources. 

In the prehistoric Southwest, wild seeds were storable, but may not have been 

available in sufficient quantities to meet immediate subsistence requirements and create a 

surplus that could be stored. Although mesquite pods are abundant, predictable, and 

storable, it is a food source that renews annually without human manipulation and 

therefore, does not require seed storage to ensure next year's crop. Also, there may not 

have been a perceived need for mesquite pod storage because the seeds can be harvested 

long after the pods ripen. 

Altematively, adequate storage technology may not have been present or desirable 

until the introduction of agriculture, probably in the late Middle Archak period. Prior to 

the introduction of agriculture and storage technology, foraging groups would have 

moved their residence when the resources surrounding their camp were depleted or 
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significantly reduced. However, once the availability and quantity of the food supply could 

be manipulated with the use of agriculture-and seed storage was necessary to ensure the 

following year's crop-a positive feedback loop can develop among storage, population 

densities, and decreased residential mobility. 

SETTLEMENT PATTERN AND LAND USE DATA SOURCES 

Most of the topographic and environmental data files used to evaluate the spatial 

distributions of Archaic and Early Agricultural sites and environmental resources were 

obtained from Arizona ALRIS. The analysis of the spatial distribution of Archaic and 

Early Agricultural sites occurred at two scales: within Cienega Valley and across 

southeastern Arizona, particularly in the Santa Cruz, Cienega, and San Pedro drainage 

basins. Base maps for both scales of analysis were produced by entering relevant USGS 

detns (digital elevation models) and environmental data files, namely files with the 

locations of springs, streams, riparian zones, native vegetation, and geology into ArcView 

CIS 3.2a. The AZ ALRIS data were supplemented by detailed geologic maps of the 

Cienega Valley and the Santa Rita, Empire, and Whetstone mountains (e.g., Hargis and 

Harshbarger 1977; Richard and Harris 1996); detailed maps of the distribution and type of 

vegetative and faunal resources in the northern Santa Rita Mountains (e.g., Lowe and 

Johnson 1977; McLaughlin and Van Asdall 1977); and lithic raw material sources 

identified during field observations during the CVS project. 



296 

Cienega Valley Site Data 

The data used in this settlenient pattern study of the Cienega Valley were derived 

from four main sources: (1) the Cienega Valley Survey project; (2) the ASM Anamax-

Rosemont project, which included intensive archaeological surface survey of 23 mi* in the 

northeastern Santa Rita Mountains and testing and/or excavation of IS sites within the 

same area (Debowski 1980; Ferg et al. 1984; Huckell 1984a; Tagg and Huckell 1984); (3) 

test excavations and excavations of several sites in Matty Canyon (Eddy and Cooley 1983; 

B. Huckell 1995), most notably the Donaldson and Los Ojitos sites (B. Huckell 1995); 

and (4) the ASM site file office. The site boundaries of all Archaic and Early Agricultural 

sites identified by these four sources and recorded on USGS topographic quadrangle maps 

in the ASM site file office were digitized into AutoCAD. The boundaries of the CVS and 

Anamax-Rosemont project areas were digitized into AutoCAD from USGS topographic 

quadrangles at that time. 

In addition to the projects listed above, archaeological research has also been 

conducted by Frank Eddy (Eddy 1958; Eddy and Cooley 1983) and Earl Swanson (1951) 

for their University of Arizona Master's theses. Not all of the buried and surface sites 

recorded by Eddy (1958; Eddy and Cooley 1983) and Swanson (1951) are used in this 

analysis. Their sites were not included if: (1) identification of the site was based on the 

presence of a single artifact eroding from a cutbank; (2) dating of the site was based only 

on the general character of the flaked stone and ground stone assemblage and not on 

diagnostic artifact forms; and/or (3) the provenance information was insufficient to 

determine the precise location of the site. Due to significant erosion of the banks of 
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Cienega Creek and its tributaries-particularly near the confluence of Matty Canyon and 

Cienega Creek-some sites exposed in the cutbanks of Cienega Creek and its tributaries 

have probably been destroyed. (The stratigraphic relationships between the Cienega Creek 

and Matty Canyon floodplains and many Archaic and ceramic period sites recorded by 

Eddy (Eddy and Cooley 1983) are illustrated in Figure 7.1.) However, these sites and 

others recorded by Eddy and Swanson were included in this study if the site's provenance 

information and description met the current standards of site definitions as defined by the 

ASM (Arizona State Museum 1993). These sites were dated by stratigraphic positioning 

or by temporally diagnostic projectile points which were recorded (and preferably 

illustrated) in their reports. 

The ages of sites in Cienega Valley were determined primarily by the presence of 

temporally diagnostic projectile point styles, and occasionally by stratigraphic positioning 

and/or radiocarbon dates. As mentioned, determining site (unction and duration of 

occupation at sites with multiple occupations is problematic, especially if occupations are 

not spatially discrete and different activities were conducted each time the site was 

occupied. The duration of the occupation of sites was assessed using artifect density, 

spatial discreteness of features, artifact concentrations, temporal components, and site 

size. Additional criteria available at sonne excavated sites, such as the presence of human 

burials and macrobotanical remains, were also used. 

An attempt was made to classify all sites either as multiple-activity or logistical, 

single-activity sites. Multiple-activity sites are interpreted as residential sites where 

generalized foraging activities occurred during the Archaic period, or where there is 
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evidence that generalized foraging and farming activities may have occurred during the 

Early Agricultural period. These sites typically contain features, ground stone artifacts, 

and abundant flaked stone assemblages suitable for conducting a variety of activities. 

Limited-activity sites are interpreted as logistical sites where task-specific activities 

occurred when they contain relatively high frequencies of particular artifacts associated 

with specific activities such as projectile points (hunting) and denticulated scrapers (plant 

processing or (resh hide processing). Although ground stone artifacts are most likely 

associated with plant processing, high frequencies of ground stone were not considered to 

represent logistical sites, because ethnographic studies suggest people are more likely to 

move their residential location to be near abundant food resources than transport an 

abundant food resource back to a residential location (e.g.. Hard and Merrill 1992). 

Although people may cache ground stone near food or seed patches, the presence of 

abundant flaked stone artifacts and features at sites with Archaic and Early Agricultural 

period components recorded in the Cienega Valley suggest these locations were occupied 

for long durations. 

The criteria for evaluating site function differed slightly for surface collected sites, 

survey sites, and excavated sites. In Chapters 5 and 6, most surface collected sites were 

interpreted as either: (1) residential/multiple-activity sites, where generalized foraging 

and/or farming activities occurred; (2) repeated occupations of logistical/limited-activity 

sites; or (3) a combination of residential/multiple-activity and logistical/limited-activity 

occupations. Ultimately, only EE:2:342, :343, and :374 were not interpreted as 

residential/multiple-activity sites. This was due to the unusually high frequency of bifacial 
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implements and projectile points, which comprised greater than 36 percent of the tool 

assemblage and more than 40 percent of the biface assemblage, respectively. Based on the 

number of artifacts at these sites and discrete artifact concentrations at EE:2:374, these 

logistical/task-specific sites were probably occupied repeatedly. 

Site functions for sites not surface collected by the CVS project were assigned 

primarily by the numbers and types of artifacts and features recorded on ASM site cards 

(survey sites) and in published reports (excavated sites) (Debowski 1980; Eddy 1958; 

Eddy and Cooley 1983; Ferg et al. 1984; B. Huckell 1984a, 1995; Swanson 1951; Tagg 

and Huckell 1984). Survey sites containing very few flaked stone artifacts and few, if any, 

ground stone artifacts were interpreted as task-specific sites (e.g., EE:2;282). Frequently, 

these sites were located in areas unsuitable for long-term habitation, such as hill slopes. 

Sites with features and many flaked and ground stone artifacts were classified as multiple-

activity/generalized foraging sites. Site functions of excavated sites were determined 

primarily by the number and types of artifacts and features in published reports. 

At some multiple-component sites, the duration of occupation and site function 

could not be adequately evaluated because the main component of the site dated to the 

ceramic or historic periods (e.g., EE:2:105, :375). At these sites, it is not clear if Archaic 

and Early Agricultural point styles indicate these points were simply collected by people 

during the ceramic or historic periods and discarded at the site, or if Archaic and Early 

Agricultural components are actually present. Although some sites have been tested and 

excavated, archaeologists rarely excavate 100 percent of a site's area and features. 

Therefore, it is possible that small Archaic and Early Agricultural components are present 



301 

at these sites. In contrast, other multiple-component sites appear to have spatially discrete 

temporal components and the function of the Archaic and Early Agricultural components 

could be reasonably interpreted (e.g., EE:2:17I, :315), 

All Archaic and Early Agricultural sites in this study, as well as temporally 

diagnostic point styles, site area, site reference, and inferred duration of occupation and 

function are listed in Table 7.1 (Early Archaic), Tables 7.2 and 7.3 (Middle Archaic), and 

Tables 7.4 and 7.5 (Early Agricultural). The infonnation in these tables is displayed 

graphically in Figures 7.2 and 7.3 (Early Archaic), Figures 7.4 to 7.7 (Middle Archaic), 

and Figures 7.8-7.12 (Early Agricultural). Site numbers are displayed only in the first map 

showing the distribution of Early Archaic (Figure 7.2), Middle Archaic (Figure 7.4), and 

Early Agricultural (Figure 7.8) sites, because the labels obscure spatial patterns in 

subsequent figures. 

Tucson Basin and San Pedro Valley Site Data 

Between 1995-1998, the Arizona State Historic Preservation Office (SHPO) 

funded a project that assessed the distribution of Paleoindian and Archaic sites (PAS) 

throughout Arizona (Mabry 1998c). Products of that project included a site database 

(PAS database) that recorded numerous attributes of Paleoindian and Archaic sites in 

Arizona and reviewed the current status and distribution of Paleoindian and Archaic sites 

in Arizona (Mabry 1998c). The PAS database is based primarily on archaeological site 

records on file at the ASM, National Forest Service (NFS), National Park Service (NPS), 
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Table 7.1. Projectile point styles found at Early Archaic sites in the Cienega Valley. 

Unspecified Lake Jay/ Ventana-
Early Mohave Armagosa 

Archaic (long (broad 
Stemmed tapering Silver tapering- Area 

Site" Point stemmed) Lake stemmed) Baiada (m') Reference 
62" X - - - 4,(X)0 ASM collections; 

HuckeU 1984a 
65 X - - - 600 ASM collections; 

HuckeU 1984a 
82" X - - - 11,20 ASM collections; 

0 HuckeU 1984a 
100" X X X 8,000 ASM collections; 

Tagg and HuckeU 
1984 

104"^ - - X - 1,300 ASM coUections; 
Ferg et al. 1984; 
HuckeU 1984a 

105' X - - - 18,64 ASM coUections; 
7 Ferg et al. 1984 

169 - X - - 3,893 Surface coUected 
by the CVS 
Project 

343" - - - - X 30,103 Surface coUected 
by the CVS 
Proiect 

"All sites preceeded by AZ EE:2:. 
"Multiple-component site, with main component apparently dating to the Middle Archaic, 
Early Agricultural or ceramic periods or the dating of the main component is unknown. 
"Multiple-component site, with the main component dating to the ceramic period. 
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Table 7.2. Projectile point types at Middle Archaic sites in the Cienega Valley. 

Site" 

Unspecified 
Middle 
Archaic GvDsum 

Elko 
Series 

Pinto/San 
Jose Series Pinto San Jose Chiricahua Cortaro 

23 - - - - - X -

62 X X X X X - X 
79 - - - - - - X 
80 - - - - - X -

82 - X - X X - X 
87 X X - - X - -

100 X - - X X X X 
101 - - - - - - X 
102 X - - X X - X 
103 - - X - - - -

105 X - - - - - X 
128 X - - - - - -

134 X - - - - - X 
170 - - - - - - X 
171 - - - - - - X 
210 - - - X - X -

256 - - - - - - X 
258 - - - - - - X 
261 - - - - - - X 
273 - - - - - - X 
274 - - - - - - X 
282 - - - - - - X 
290 - - - - - - X 
317 - - - - X - -

342 - - - - - X -

343 - X - - X - X 
374 - X - X - - -

"All sites preceeded by AZ EE:2:. 
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Table 7.3. Infened duration of occupation and function of Middle Archaic sites in the 
Cienega Valley. 

Area 
Site'' (m-) Duration Function Reference 
23" 762 ? 7 CVS Project; Swanson 1951 

62 4,000 Winter-spring Hunting and hide ASM collections; Huckell 
processing 1984a 

79" 8,203 7 7 ASM collections; Tagg and 
HuckeU 1984 

80" 7,339 7 7 ASM collections; Tagg and 
Huckell 1984 

82 11,200 Summer-fall Generalized ASM collections; Huckell 
foraging 1984a 

87 6,466 Summer-fall Generalized ASM collections; Huckell 
foraging 1984a 

100 8,000 Long-term, Generalized ASM collections; Tagg and 
intermittent use foraging? HuckeU 1984 

101 1,750 Long-term, Generalized ASM collections; Tagg and 
intermittent use foraging? Huckell 1984 

102 5,400 Winter-spring Hunting ASM collections; Huckell 
1984a 

103 3,000 Summer-fall Generalized ASM collections; Huckell 
foraging 1984a 

105" 18,647 7 7 ASM collections; Ferg et al. 
1984 

128 800 Summer-fall Generalized ASM collections; Huckell 
foraging 1984a 

134 1,000 Short term Task specific? ASM site card; ASM 
collection 

170 15,400 Long term Generalized Surface collected by the CVS 
foraging Project 

171 12,579 Long or short Generalized CVS Project 
term foraging 

210 3,809 Short term Generalized Surface collected by the CVS 
foraging ftoject 

256" 17,254 Short term Task specific CVS Project 
258 41,219 Long term Generalized Surface collected by the CVS 

foraging Project 
261 96,032 Long term Generalized CVS Project 

foraging 
273 46,246 Long term Generalized Surface collected by the CVS 
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Table 7.3. Continued. 

Area 
Site" (m*) Duration Function Reference 

foraging Project 
274 13,348 Long term Generalized CVS Project 

foraging? 
282 625 Short term task specific CVS Project 
290" 2,273 7 ? CVS Project 
317" 26,602 ? ? CVS Project 
342 9,144 Short term task specific Surface collected by the CVS 

Project 
343 30,103 Short term task specific Surface collected by the CVS 

Project 
374 5,621 Short term generalized Surface collected by the CVS 

foraging Proiect 
"All sites preceded by EE:2:. 
''Multiple-component site, with the main component of the site dating to the ceramic or 
historic periods. 
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Table 7.4. Projectile point styles found at Early Agricultural sites in the Cienega Valley. 

Other 
Unspecified Late Other 
Early Archaic Archaic 
Agricultural San Point Unidentified Point 

Site" Cortaro Point Type Empire Pedro Cienega Type Point Type 
San Pedro phase sites 
3 5  - - - - - X  
62 - X 
78 
81 
8 2  X - - X - -
8 6  - - - X - -
100 X--X- - X 
102 X-X---
105 ---X--
109 ---X--
128 ______ _ X 
171 XX----
210 -X-X--
245 X - -
258 X--X--
287 ---X--
342 --XX--
393 ---X--
403 ---X--
416 --XX--
421 --X--X 
429 --X---
San Pedro and Cienega phase sites 
103" - - XXXX 
349 -XXXX-
375 --XXX-
Cienega phase sites 
30/132" X--XX-
76 X 
113 ---XX-
137" ---XX-
181 ----X-
226 ----X-
261 X---X-
315 -X-XX-
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Table 7.4. Continued. 

Other 
Unspecified Late Other 
Early Archaic Archaic 
Agricultural San Point Unidentified Point 

Site" Cortaro Point Type Empire Pedro Cienega Type Point Type 
341 ---XX-
343 XX--X-
345 ----X-
28^ ^ - X X  ^ ^  
"Sites preceded by EE:2:. 
"These sites have been chronometrically dated to the Early Agricultural period. 
This site number preceded by EE:6:. 
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Table 7.5. Inferred site types, area, and references of Early Agricultural sites in Cienega 
Valley. 

Site" 
Area 
(m-) Duration Function Reference 

San Pedro phase sites 
35 970 7 7 Eddy 1958; Eddy and Cooley 

1983 
62 4,000 Winter-spring Hunting, hide ASM collections; Huckell 

processing 1984a 

00
 cr 8,817 7 7 ASM site card; ASM 

collections 
81 12,000 Winter-spring Task-specific or ASM collections; Huckell 

habitation site 1984a 
without repeat 
occupations? 

82 11,200 Summer-fall Multiple activity ASM collections; Huckell 
i984a 

86 2,736 Summer-fall Multiple activity ASM collections; Huckell 
1984a 

100 8,000 Long term. Multiple activity ASM collections; Tagg and 
intermittent HuckeU 1984 

102 5,400 
use 
Winter-spring Hunting ASM collections; Huckell 

1984a 
105" 18,647 7 7 ASM collections; Ferg et al. 

1984 
109" 2,689 7 7 ASM collections; Ferg et al. 

1984 
128 800 Summer-fall Multiple activity ASM collections; Huckell 

t984a 
171" 12,579 Short term Multiple activity CVS Project 
210 3,809 Short term Multiple activity Surface collected by the CVS 

Project 
245" 24,237 7 7 CVS Project 
258" 41,219 Long term Multiple activity Surface collected by the CVS 

Project 
287 14,748 Long term Multiple activity Surface collected by the CVS 

Project 
342 9,144 Short term Task specific Surface collected by the CVS 

Project 
393" 6,095 Short term Task specific? CVS Project 
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Table 7.5. Continued. 

Area 
Site" (m-) Duration Function Reference 
403 14,606 Long term Multiple activity Surface collected by the CVS 

Project 
416" 6,140 Short term Task specific? CVS Project 
421 600 Short term Task specific? CVS Project 
429 3,094 Long term Multiple activity CVS Project 
San Pedro and Cienega phase sites 
103 3,000 Summer-fall Multiple activity ASM collections; Huckell 

1984a 
349" 4,639 Long term Multiple activity CVS Project 
375" 30,661 Short term Task specific? Surface collected by the CVS 

Project 
Cienega phase sites 
30/132 135+/800 Long term, all Multiple activity Eddy 1958; Eddy and Coo ley 

year? (mixed 1983; B. Huckell 1995 
agricultural. 
foraging) 

76" 8,489 ? 7 ASM collections; Ferg et al. 
1984 

113" 18,322 7 7 ASM collections; Ferg et al. 
1984 

137 45+ Long term, all Multiple activity B. Huckell 1995 
year? (mixed 

agricultural, 
foraging) 

181" 58,314 Short term Task specific? CVS Project 
226 12,000 Long term? Multiple activity CVS Project 
261" 96,032 Long term Multiple activity CVS Project 
315 151,824 Long term Multiple activity Surface collected by the CVS 

Project 
341 8,852 Short term Multiple activity Surface collected by the CVS 

Project 
343 30,103 Short term Task specific Surface collected by the CVS 

Project 
345 2,861 Short term Multiple activity CVS Project 
28"^ 14.152 7 7 ASM site card 
"Sites preceded by EE:2:. 
" Multiple component site with the main component of the site dates to the ceramic or 
historic periods. 
This site number preceded by EE:6:. 
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Early Archaic Sites 
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Figure 7.2. Location of Early Archaic sites in the Cienega Valley. (All site numbers 
are ASM designates.) 
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Eariy Archaic Sites and Vegetative Communities 
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Figure 7.3. Location of Early Archaic sites and vegetative communities in the 
Cienega Valley. (All site numbers are ASM designates.) 
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Middle Archaic Sites 

A Midde Archaic site with no Cortare point n 

• Mdde Archaic site wim a Cortaro point 

• Middle Archaic site vnhose age is determined orty tiy the presence ol a Conaro point 

5 0 5 10 15 Kilometers 

Figure 7.4. Location of Middle Archaic sites in the Cienega Valley. (All site numbers 
are ASM designates.) 
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Middle Archaic Sites and Springs 
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Figure 7.5. Location of Middle Archaic sites and perennial springs in the Cienega 
Valley. 
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Middle Archaic Sites and Vegetative Communities 
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Figure 7.6. Location of Middle Archaic sites and vegetative communities in the 
Cienega Valley. 
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Inferred Functions 
of Middle Archaic Sites 
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Figure 7.7. Inferred function and location of Middle Archaic sites in the Cienega 
Valley. 
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Early Agricultural Sites 
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Early Agricultural Sites and Springs 
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Figure 7.9. Location of Early Agricultural sites and springs in the Cienega Valley. 
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Early Agricultural Sites and Vegetative Communities 
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Figure 7.10. Location of Early Agricultural sites and vegetative communities in the 
Cienega Valley. 
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San Pedro Phase Sites 
of the Early Agricultural Period 
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Figure 7.11. Inferred functions of San Pedro phase sites of the Early Agricultural 
period in the Cienega Valley. 
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Figure 7.12. Inferred functions of Cienega phases sites of the Early Agricultural 
period in the Cienega Valley. 
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Arizona State University (ASU), and the Northern Arizona University (NAU). Dating of 

these sites is based on radiocarbon assays, alluvial stratigraphy, projectile point types, or a 

combination of these criteria. Although many point types overlapped chronologically, and 

some Archaic points may have been collected and curated by later prehistoric groups, it is 

still useful to compare the distributions of sites dated in these ways to identify general 

trends in Archaic and Early Agricultural subsistence-settlement systems. 

To compare the settlement patterns and land use between the Cienega Valley and 

the middle Santa Cruz and San Pedro river valleys, I selected a portion of the PAS 

database representing southeastern Arizona and used these data to determine relevant 

classes of site information for Archaic and Early Agricultural sites, including UTMs, 

county, elevation, project type, owner, site type, associated culture, associated projectile 

point styles, and dating criteria. Since the PAS database had been compiled by several 

research assistants with varying levels of experience working with Paleoindian and Archaic 

period materials, I verified all relevant classes of information for each site included in 

southeastern Arizona and on file at the ASM site file office. The resulting database is 

referred to as the southeastern Arizona site database (SE AZ site database). During the 

creation of the SE AZ site database, numerous additions, corrections, and updates were 

made to the PAS database. The SE AZ site database reflects the data in the ASM and 

other archival locations as of January 1999. 

Site cards on file at ASM frequently do not contain results of additional work 

conducted at sites because they are usually submitted after initial identification and 

recording of sites. This is particularly true for sites that have been tested or excavated. 
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Therefore, several small- and large-scale survey, testing, and excavation reports were also 

used to verify and correct the SE AZ site database. Projects in the middle Santa Cruz 

Valley and the northern Tucson Basin yielding significant information on Archaic and 

Early Agricultural sites include several large-scale surveys of Saguaro National Monument 

(Simpson and Wells 1983, 1984; Wellman 1994), the Picacho Reservoir Archaic Project 

(Bayhamet al. 1986), the Northern Tucson Basin Survey (Fish et al. 1992; Roth 1989, 

1992), the Tator Hills Archaeological Project (Halbirt and Henderson 1993), the 

Interstate-10 Corridor Improvement Project (Freeman 1998; Gregory, ed. 1999, 2001; 

Gregory et al. 2002; Mabry et al. 1997; Mabry, ed. 1998,2001), and several smaller scale 

projects (Dart 1986; Diehl 1996a; Ezzo and Deaver 1998; Huckell et al. 1995). 

In the San Pedro Valley, most archaeological work has been conducted in the 

middle reach, west of the San Pedro River. A small area near Fairbank was surveyed by 

the Gila Pueblo during the late 1930s (Sayles and Antevs 1941). Additional fleldwork 

recording the sites' stratigraphic sequences and analyzing flotation samples collected from 

exposed features was conducted in this area at several buried Early Agricultural sites. 

These sites include the Fairbanks (AZ EE;8:1), West End (AZ EE:8:5), and Charleston 

(AZ EE:8:11) sites (Huckell 1990). Between 1966 and 1970, Whalen (1971, 1975) 

conducted an extensive survey of about 100 mi* between the San Pedro River and the base 

of the Whetstone Mountains, from Benson to approximately 10 mi south of Benson. 

Additional surveys and excavations have been conducted near Kartchner Caverns State 

Park (Madsen and Bayman 1989; Phillips et al. 1993) and along the Babocomari (Onken 
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and Huckell 1989) and San Pedro rivers (Haynes 1982). Numerous surveys have also been 

conducted in Fort Huachuca (Altshcui and Jones 1990; Cook 2001; Vanderpot 1994a, 

1994b). 

SPATUL DISTRIBUTION OF SITES IN CIENEGA VALLEY 

The Eariy Archaic Period (8500-6000 B.C.) 

Eight sites in the Cienega Valley appear to have Early Archaic period components. 

Six sites are located in the northeastern Santa Rita Mountains near springs and in canyon 

mouths. Two additional sites are located in the bajada zone along Empire Gulch and along 

Cienega Creek (Table 7.6; see Figure 7.2). The general absence of Early Archaic sites 

exposed in the cutbanks of Cienega Creek reflects the absence of alluvial deposits dating 

to the early Holocene (Eddy 1958; Eddy and Cooley 1983) (see Figure 7.1) and 

substantial erosion during the middle Holocene that removed many Early Archaic deposits 

in alluvial settings across southeastern Arizona (Haynes 1987; Haynes and Huckell 1986; 

Mabryet al. 1999; Waters 1986b, 1987). These factors may also account for the paucity 

of Early Archak: sites on terraces of Cienega Creek and in the bajada area. In the 

northeastern Santa Rita Mountains, most Early Archaic sites are located between 0.7S km 

and 2.25 km from perennial springs in an Encinal Mixed Oak and Encinal Mixed Oak-

Mexican Mixed Pine Forest (see Figure 7.3). EE:2:343 is less than 0.4 km from Empire 

Spring, while EE:22; 169 is located near Cienega Creek. Both sites are located near the 

Semidesert Mixed Grass-Mixed Scrub and Sonoran Riparian/Sacaton Grass Scrub 

vegetative boundary (see Figure 7.3). 
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Table 7.6. Distribution of Archaic and Early Agricultural sites in Cienega Valley, greater 
Tucson Basin, and San Pedro Valley. 

Cultural Period Upper Bajada Middle Bajada Valley 
Bottom 

Cienega Valley 
Archaic 14 
Early Archaic 6 
Middle Archaic 11 
Early Agricultural/ 14 
San Pedro phase 
Cienega Phase 3 

Greater Tucson 
Basin 

Archaic 118 
Early Archaic 6 
Middle Archaic 47 
Early Agricultural/ 49 
San Pedro phase 
Cienega Phase 4 

San Pedro Valley 
Archaic 65 
Early Archaic 
Middle Archaic 5 
Early Agricultural/ 9 
San Pedro phase 
Cienega Phase 1__ 

13 
1 
3 
9 

80 

21 
27 

3 

45 

11 

25 

14 
1 

II 
14 

33 

10 
25 

10 

42 
1 
2 
5 
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The distribution of springs and biotic communities in Cienega Valley and 

southeastern Arizona today may differ markedly from those found during the Early 

Archaic period. Based on geomorphological evidence (Haynes 1987; Haynes and Huckell 

1986; Waters 1986b, 1987, 1989), palynological evidence (Martin 1963; Mehringer and 

Haynes 1965), and evidence from packrat middens (Van Devender 1977, 1990; Van 

Devender et al. 1985), it is clear that southeastern Arizona was significantly cooler and 

moister/wetter during the Early Archaic period than at present. By 9000 and 8500 b.p., 

the juniper-oak woodlands that were in southeastern Arizona's basins were gradually 

replaced by desert-adapted species (Van Devender 1977, 1990; Van Devender et al. 

1985). This suggests upland and middle bajada sites were originally located in juniper, 

oak, or pine forests, while sites along Cienega Creek probably had the riparian vegetation 

typical of higher elevations in the Whetstone and Santa Rita mountains today, such as 

meadow or riparian broadleaf vegetation. 

Although six of these sites have been excavated (Huckell 1984a), the Early 

Archaic components are dated and identified only by the presence of tapering stemmed 

projectile points. Early Archaic sites are difficult to identify from surface materials alone, 

because very few well-dated Early Archaic sites have been excavated in southeastern 

Arizona. Consequently, the distinctive characteristics of the artifact assemblage, other than 

tapering stemmed projectile points, are not well known (Huckell 1996). With this caveat 

in mind, only EE:2:65 appears to be a single component Early Archaic site (see Table 7.1). 

EE:2; 169's location along Cienega Creek and the number of flaked stone and ground 

stone artifacts suggest a later, as yet unidentified component, may also be present. The 
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remaining sites have multiple components that obscure the spatial extent and nature of the 

Early Archaic occupation (see Table 7.1). As a result, most Early Archaic sites do not 

have adequate data with which to address the duration of occupation and site function. In 

other portions of southeastern Arizona, there is a pattern of small, mobile groups 

exploiting bajada and riverine settings during the Early Archaic period (Mabry and Stevens 

2000). The distribution, size, and redundancy of the few Early Archaic sites in Cienega 

Valley support this scenario. 

The Middle Archaic Period (3000-1700 B.C.) 

There is a substantial increase in the number of sites with Middle Archaic 

components (N = 27) from sites with an Early Archaic component. These sites cluster in 

three general areas: the uplands of the northern Santa Rita Mountains, the middle bajada 

near Empire Gulch and Empire Spring, and along Cienega Creek in the southern portion 

of Cienega Valley (see Table 7.6; see Figure 7.4). A few sites are also located along 

Gardner Canyon (e.g., EE:2:23) or between Gardner Canyon and Cienega Creek (e.g., 

EE:2:282). 

Upland Settings 

In the northern Santa Rita Mountains, all Middle Archaic sites are located within 

1.0 to 2.1 km of perennial springs (see Figure 7.S), and most are located in the Encinal 

Mixed Oak Forest (see Figure 7.6). A few sites are also found at lower elevations in the 

Semidesert Mixed Grass-Mesquite biotic community (e.g., EE:2:I01) and Semidesert 

Mixed Grass-Mixed Scrub biotic community (EE:2:79, :80, .100) (Table 7.7; see 
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Table 7.7. The number of sites in each vegetative zone by cultural period in the greater 
Tucson Basin, the Cienega Valley, and the middle San Pedro Valley. 

Vegetative Community Greater Tucson Cienega Middle San 
and Cultural Period Basin Valley Pedro Valley 
Archaic Period 

Lowland Desertscrub 42 - -

Upland Desertscrub 154 - -

Semidesert Grassland 34 39 47 
Chihuahuan Desertscrub - - 89 
Madrean Evergreen Woodland 1 12 16 
Madrean Coniferous Forest - - -

Total Number of Sites 231 51 152 
Early Archaic Period 

Lowland Desertscrub - - -

Upland Desertscrub 2 - -

Semidesert Grassland 4 3 -

Chihuahuan Desertscrub - - 1 
Madrean Evergreen Woodland - 5 -

Madrean Coniferous Forest - - -

Total Number of Sites 6 8 1 
Middle Archaic Period 

Lowland Desertscrub 16 - -

Upland Desertscrub 38 - -

Semidesert Grassland 23 19 1 
Chihuahuan Desertscrub - - 14 
Madrean Evergreen Woodland 1 8 3 
Madrean Coniferous Forest - - -

Total Number of Sites 78 27 18 
Eariy Agricultural Period 

Lowland Desertscrub 13 - -

Upland Desertscrub 65 - -

Semidesert Grassland 21 25 5 
Chihuahuan Desertscrub 1 - 30 
Madrean Evergreen Woodland 1 12 4 
Madrean Coniferous Forest - - -

Total Number of Sites 101 37 39 



Figure 7.6). During the Middle Archaic to Early Agricultural periods (circa 4500-2500 

b.p., or circa 3300-600 B.C.), temperatures declined and rainfall increased across 

southeastern Arizona resulting in higher effective moisture. By 4000 b.p., leguminous 

trees and cacti of the Sonoran Desert uplands had become established and reached their 

present range, while grasslands expanded at the expense of Chihuahuan desertscrub in 

basins at higher elevations in southeastern Arizona (Van Devender 1990). Therefore, the 

distribution of biotic communities in the Cienega Valley during the Middle Archaic period 

was largely similar to the distribution of these communities before the late 18(X)s and early 

1900s. 

Huckell (1984a;248) suggested that seasonal sources of water, such as seeps in 

South Canyon and the highly localized, short surface flows in channels (tinajas), 

particularly in Wasp and McCleary Canyon areas, had the greatest effect on settlement 

location. Concentrations of game, particularly white-tailed deer, appear to have been an 

important factor in settlements (Huckell I984a;248). In the 1970s, the highest densities of 

deer correlated with the presence of preferred food plants and proximity of the feeding 

area to cover (Hungerford i977:Figure M-1; cited in Huckell I984a:2l4). The preferred 

food plants of deer-silktassel, mountain mahogany, Ceanothus, Mimosa, and 

Erigonum-are most abundant on limestone and limestone derived soils found along the 

ridgelines of the Santa Rita Mountains (Hungerford 1977). Sites located closest to 

ridgelines and their limestone-derived vegetation include five large sites-sites with 

relatively high frequencies of projectile points (EE:2:62,; 102) and sites with specialized 

tool assemblages for hunting and processing game (Huckell 1984a:241). 
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Middle Bajada Settings 

In the middle bajada, Middle Archaic sites are located less than 1.2 km from 

Empire Spring (see Figure 7.5) on low ridges adjacent to Empire Gulch (N = 3) and Oak 

Tree Canyon (N = 1). These sites are located in a Semidesert Mixed Grass-Mixed Scrub 

community or near the boundary of this community and the Sonoran Riparian/Sacaton 

Grass Scrub community (see Figure 7.6). High frequencies of projectile points and bifaces 

at EE:2:342, ;343, and ;374 suggest these sites were strategically located to monitor the 

movement of game in Empire Gulch and Oak Tree Canyon. Other sites in the area appear 

to have had activities conducted at them consistent with generalized foraging (e.g., 

EE:2:171) (see Figure 7.7; see Table 7.3). 

Today, Oak Tree Canyon and Empire Gulch, west of Empire Spring, are 

intermittent washes that flow only after heavy summer and winter rains. There is no 

evidence to suggest flow was perennial during the Middle Archaic period. East of Empire 

Spring, Empire Gulch has perennial flow and probably also did during the Middle Archaic 

period. Perennial water sources would create environmental conditions that would 

encourage the establishment of a variety of plant resources which would attract frequent 

and abundant wildlife to the area. The boundary between Semidesert Mixed Grass-Mixed 

Scrub community and the Sonoran Riparian/Sacaton Grass Scrub community is an 

attractive habitat for wildlife such as mule deer who browse, in the winter, on twigs, bark, 

buds, leaves, and nuts of mountain mahogany, buckbrush, cUffrose, sagebrush, buckthorn, 

juniper, and oak. In the spring and summer, mule deer feed on grasses and forbs, which 

would be available in the Semidesert Mixed Grass-Mixed Scrub community. Therefore, 



330 

the Middle Archaic settlement pattern in the bajada zone also appears to be most strongly 

influenced by the proximity of perennial water. The abundant vegetation and 

concentrations of game in these well-watered areas were also important. 

Valley Bottom Settings 

Ten Middle Archaic sites are located on Pleistocene terrace remnants near the 

confluence of Cienega Creek and Spring Water Canyon (e.g., EE:2;258) and North 

Canyon (e.g., EE:2:210), on Pleistocene terrace remnants adjacent to the Cienega Creek 

(EE:2:170, :256, :261, :274, :290, :317), on a hill slope between Gardner Canyon and 

Cienega Creek (EE:2:282), and along Gardner Canyon (EE;2;23). Of these sites, only 

EE:2:210 and :258 are located near reaches of Cienega Creek that today contain marshy 

areas and perennial flow. These sites are also located near diverse plant communities, 

including: Interior Riparian/Cottonwood Forest, Interior Riparian/Mixed Riparian Scrub, 

Sonoran Riparian/Sacaton Grass Scrub, Semidesert Mixed Grass-Mesquite, and 

Semidesert Mixed Grass-Mixed Scrub communities (see Figure 7.6). With abundant plant 

and water resources available, it should not be surprising that these sites appear to have 

tool assemblages associated with generalized foraging (see Figure 7.7; see Table 7.3). 

Such resources would also provide a suitable habitat for abundant wildlife, resources 

including: various species of birds, tortoises, cottontail rabbits, jackrabbits, bobcat, 

coyote, foxes, elk, and mule deer. 

The remaining sites are located in the southern portion of the CVS project area 

along reaches of Cienega Creek and Gardner Canyon with intermittent flow and in or near 

Semidesert Mixed Grass-Mixed Scrub and Sonoran Riparian/Sacaton Grass Scrub 
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communities (see Figure 7.6). Other, more subtle, differences are present between the 

southern portion of the CVS project area and the northern portion than described above. 

The topography is more open and rolling in the south than in the north. Also, the 

Semidesert Mixed Grass-Mixed Scrub community contains less scrub vegetation than in 

this biotic community further north. Differences in the amount of scrub vegetation do not 

appear to be the result of cattle grazing, because grazing occurred throughout the valley 

during the historic period and continues to occur throughout much of the valley even 

today. The overall impression is that the southern portion of the valley is less lush and 

contains more of a pure Semidesert Mixed Grassland than found in the north. 

Plant resources in the Sonoran riparian biotic community that were economically 

important for construction and consumption purposes probably included: cottonwood 

(Populus fremonti), willow {SalLx spp.), hackberry (Celtis reticulata), mesquite (Prosopis 

spp.), velvet ash (Fraxinus pennsylvanica var. velutina), black walnut (Juglans major), 

seep willow (Baccharis glutinosa), sunflower (Helianthus sp.), desert willow {Chilopsis 

linearis), and various aquatic plants such as cattails {Typha sp.), rushes (Juncus spp.), and 

sedges (Scirpus, Eleocharis, and Cypents) (McClaran 1995:12; Minckley and Brown 

1982). 

Wildlife in the southern CVS project area would have been largely similar to that 

found in the northern portion. However, like today, pronghom were probably more 

abundant in the south. Pronghoms inhabit open plains and semidesert, are highly mobile, 

and form large herds in the fall and winter (Wilson and Reeder 1990). However, it is 

doubtful that winter herds were ever very large in Cienega Valley. Their daily range 
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depends upon available plant resources. In the spring and summer, pronghom may move 

only 0.1 to 0.8 km each day, but in the fall and winter, herds may cover 3.2 to 9.7 km each 

day as they forage (Wilson and Reeder 1990). 

The southern sites represent a combination of task-specific, generalized foraging, 

and unknown functions (see Figure 7.7; see Table 7.3). The two task-specific sites are 

located either on hill or ridgeslopes (EE:2;256, ;282). EE;2:256 appears to be associated 

with lithic procurement and/or plant processing, based on the high frequency of 

hammerstone and ground stone implements recorded at the site. At EE;2:282, only one 

projectile point and approximately 30 pieces of flaked stone were recorded, suggesting the 

site is associated with task-specific activities, possibly hunting. 

The generalized foraging sites (EE;2:170, :261, ;274) are relatively tightly 

clustered near the confluence of Cienega Creek and Mud Spring Canyon, a tributary east 

of Cienega Creek. Both EE:2:261 and :274 are located on Pleistocene terrace remnants 

and have features with fire-cracked rock and abundant ground stone. While EE:2:170 

does not have features, its tool assemblage suggests a wide range of activities were 

conducted at the site (see Chapter 6, this volume). These generalized foraging sites may 

have been residential locations from which small task-specific groups were sent out to 

more southern locations. Although no diagnostic artifacts were found, the presence of 

numerous flaked stone scatters in the very southern 7.5 km of the CVS project area seem 

to support this. 

Both buried and surface Middle Archaic sites are absent north of North Canyon 

(near EE:2:210). Along Cienega Creek, Pleistocene alluvial deposits are overlain by 
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alluvial deposits dating to the Early Agricultural period. No Middle Archaic alluvial 

deposits have been identified in Matty Canyon and Cienega Creek (Eddy 1958; Eddy and 

Cooley 1983) (see Figure 7.1). Cienega Creek and its tributaries are in the watershed of 

the middle Santa Cruz River. During the Middle Archaic period (circa 4000-3700 b.p.), 

channel filling and overbank deposition occurred in most reaches of the middle Santa Cruz 

River and continued until approximately 2500 b.p., when a period of stability and soil 

formation commenced (Gregory, ed. 1999; Haynes and Huckell 1986; B. Huckell 1998; 

Waters 1987). 

Cienega Valley was likely one of many sediment sources when channel tilling and 

overbank deposition began along the middle Santa Cruz River. An erosional period during 

the Middle Archaic period in the Cienega Valley may account for the absence of alluvial 

sediments and buried sites dating to the Middle Archaic period in the cutbanks of Cienega 

Creek and Matty Canyon. If the 10-km reach of Cienega Creek north of its confluence 

with Matty Canyon was a high energy alluvial environment, it may have made the area less 

attractive for habitation. If inhabited during the Middle Archaic, sites in this area would 

have been more susceptible to erosion and less likely to be preserved. If preserved, the 

sites are probably located on buried terrace remnants not currently exposed in arroyo 

walls. 
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Summary 

The distribution of Middle Archaic sites in Cienega Valley appears to be most 

strongly influenced by the distribution of perennial and seasonal sources of water. Most 

likely, plant resources and the distribution of game, particularly deer and pronghom, which 

are found in areas with abundant water, were also contributing factors. The distribution of 

plant resources may have influenced the placement of EE:2;82, :86,; 103 (Huckell 

1984a;243-244), :274, :256, and :261. However this interpretation is based more on 

frequency of ground stone at these sites than on the distribution of specific food resources. 

Biotic communities in the Cienega Valley are generally aerially extensive. Although the 

distribution of specific plant resources probably varied somewhat within these 

communities and through time, similar plant resources would have been available relatively 

near all sites in any given community. Suitable lithic raw material is readily available on 

terrace remnants, ridgetops and slopes, and in the channel beds of Cienega Creek and its 

tributaries. Therefore, the distribution of lithic resources does not appear to exert a strong 

influence over the placement of Middle Archaic sites in Cienega Valley. 

Both generalized foraging and task-specific sites are present in upland, middle 

bajada, and valley bottom settings, which suggest residential mobility and some logistical 

organization as small groups were sent out from residential camps to procure particular 

plant and animal resources. Ethnographic studies of foragers indicate mobile foragers in 

arid environments may have extensive territorial ranges, measuring between 1,600 and 

2,600 km~ (and perhaps greater) and commonly travel 23.6 to 43.0 km between residential 

campsites (Gould 1968, 1969a, 1969b; Hitchcock 1982,1987; Hitchcock and Ebert 1984, 
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1989; Lee 1979; Pate 1986). To conduct logistical activities, ethnographic studies in a 

variety of habitats suggest a 20- to 30-km round trip is the maximum distance foragers 

will walk comfortably in a day (Kelly 1995). This suggests the territorial range of Middle 

Archaic groups occupying the Cienega Valley probably also included the Santa Cruz 

and/or San Pedro valleys. Alternatively, Middle Archaic groups in the Santa Cruz and San 

Pedro valleys probably had territorial ranges that included the Cienega Valley. 

It is not clear if the different projectile point styles recorded at Middle Archaic 

sites represent different social groups or served different lunctions. Bayham et al. 

(1986:372) has suggested that overlapping geographic distributions of Pinto/San Jose and 

Chiricahua points in the Picacho Dune area indicate different social groups with different 

ecological strategies (Bayham et al. 1986:372). Pinto/San Jose and Chiricahua points are 

frequently found together in surface assemblages. However, in the Picacho area, the points 

were found in different buried, yet roughly contemporaneous deposits (Bayham et al. 

1986). Based on other attributes of the artifact assemblage, Bayham et al. (1986) have 

suggested Chiricahua points may be associated with less mobile gatherers and Pinto/San 

Jose points may be associated with highly mobile hunters occupying the uplands and 

peripheral areas (Bayham et al. 1986:371). Different point styles may have been associated 

with different functions, although it is not clear how the function of these point styles 

differed. 

Both the upland and lowland settings mentioned by Bayham et al. (1986) in the 

Picacho Dune area occur at lower elevations than those found in Cienega Valley. 

However, if Pinto/San Jose and Chiricahua point styles reflect different social groups and 
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ecological strategies, it is reasonable to expect their spatial distributions would differ in 

other ecological and geographical settings as well. In the excavated assemblages in the 

northern Santa Rita Mountains (Huckell 1984a; Tagg and Huckell 1984) and in this study, 

Pinto/San Jose points are found at both task-specific (EE:2:62, :343) and generalized-

foraging (EE;2:82, :274) sites in upland and lowland settings. Chiricahua and Pinto/San 

Jose points are found together at generalized-foraging sites in upland (EE:2:100) and 

valley bottom (EE:2:210) settings. Middle Archaic sites identified only by the presence of 

a Chiricahua point are located at lowland (EE:2:342) and upland (EE;2:80) settings. 

Pinto/San Jose and Chiricahua points are found together in excavated assemblages in 

upland areas and separately at excavated and surface collected sites in upland and valley 

bottom settings that appear to have similar functions and distributions. Consequently, 

Bayhamet al.'s (1986:372) hypothesis does not appear to be applicable to the Middle 

Archaic occupation of Cienega Valley. 

Interestingly, Cortaro points were the most common projectile point style located 

along Cienega Creek (see Figure 7.4). As mentioned in Chapter 3, few Cortaro points 

have been recovered from well-dated contexts. Those with secure dates suggest a Middle 

Archaic date is more appropriate (Gregory, ed. 1999) than the Middle Archaic to Late 

Archaic/Early Agricultural dates originally postulated (Roth and Huckell 1992). Cortaro 

points are found in association with almost all other Middle Archak point styles (see Table 

7.2). Eleven sites were assigned to the Middle Archaic period based only on the presence 

of Cortaro points, while seven sites had Cortaro points and other Middle Archaic point 

styles (see Figure 7.4). Ten sites did not have Cortaro points (see Table 7.2). Cortaro 
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points do not appear to be associated with hunting a particular game species, because they 

occur frequently in upland and valley bottom settings. Although Cortaro points are found 

at all site types, they are more frequently associated with generalized-foraging sites, 

suggesting this point style was a multiple purpose tool serving numerous functions. 

Clearly, additional research firom well-dated Middle Archaic contexts is necessary before 

convincing statements can be made associating Chiricahua, Pinto/San Jose, and Cortaro 

points with a specific social identity, ecological strategy, or function. 

The Eariy Agricultural Period (1700 B.C. to A.D. ISO) 

As a result of recent excavations in the Tucson Basin (Ezzo and Deaver 1998; 

Freeman 1998; Gregory, ed. 2001; Gregory et al. 2002; Huckell et al. 1995; Lascaux and 

Hesse 2001; Mabry, ed. 1998, 2001), archaeologists' understanding of the Early 

Agricultural period has increased dramatically. The period has been subdivided into three 

phases; an as yet unnamed phase, the San Pedro phase, and the Cienega phase (see 

Chapter 3, this volume). Since there is overlap in the temporal distribution of San Pedro 

and Cienega points, distinguishing San Pedro from Cienega phase sites based on survey 

data alone can be somewhat problematic. Unless a site has been dated stratigraphically or 

by chronometric means, sites with Empire and San Pedro points, or only San Pedro points, 

will be considered San Pedro phase sites in this study. Cienega phase sites will include all 

sites with Cienega points or sites with both Cienega and San Pedro points. Using tfiis 

method, sites with both San Pedro and Cienega phase components are not assigned to the 

San Pedro phase unless they have an Empire point. To date. Empire points are found 
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exclusively in the San Pedro phase (Stevens and Sliva 2001). San Pedro points regularly 

occur at Cienega phase sites (e.g., B. Huckell 1995; Sliva 1998, 2(X)1). Therefore, sites 

with San Pedro and Cienega points are not considered to date to both the San Pedro and 

Cienega phases, because the number of San Pedro phase sites would increase significantly 

which would misrepresent the distribution of San Pedro phase sites. Currently, there are 

no diagnostic artifacts associated with the unnamed phase (I7(X)-1200 B.C.), so there is 

no attempt in this study to try and distinguish this phase. 

Cortaro points have been recorded at a number of sites with San Pedro and/or 

Cienega phase components. Although I consider Cortaro points to be diagnostic of the 

Middle Archaic period and have included sites with Cortaro points in my discussion of 

Middle Archaic settlement patterns (above), not every reader will share this view. 

Therefore, Cortaro points-in addition to other Early Agricultural period point styles 

recorded at Early Agricultural sites-are listed in Table 7.4. Figures 7.8 and 7.9 illustrate a 

composite of the distribution of Empire, San Pedro, and Cienega points, as well as the 

distribution of Early Agricultural sites. The distribution of Cortaro points is not 

represented. These data are also listed in Table 7.4 and can be referenced there. 

Of the 37 sites with Early Agricultural period components, 22 sites were assigned 

to the San Pedro phase, 12 sites to the Cienega phase, and three sites to both the San 

Pedro and Cienega phases (see Figure 7.8; see Table 7.4). These sites are located in the 

northern Santa Rita Mountains, in the middle bajada, and along Cienega Creek (see Figure 

7.8). In the Santa Rita Mountains and middle bajada, sites are generally located less than 

2.5 km from a perennial spring, although EE:2:393 is located 3.4 km from Empire Spring 
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(see Figure 7.9). The majority of sites in the northern Santa Rita Mountains are located in 

Encinal Mixed Oak Forest, although one site is found in each of the following biotic 

conununities: Encinal Mixed Oak-Mexican Mixed Pine, Semidesert Mixed Grass-

Mesquite, and Semidesert Mixed Grass (see Table 7.7; see Figure 7.10). Sites in the 

bajada lie in Semidesert Mixed Grass-Mesquite and Semidesert Mixed Grass conimunities, 

while sites along Cienega Creek and Gardner Canyon lie in Semidesert Mixed Grass, 

Sonoran Riparian/Sacaton Grass Scrub, Interior Riparian/Cottonwood Forest, and Interior 

Riparian/Mixed Riparian Scrub communities (see Figure 7.10). 

San Pedro Phase (1200-800 B.C.) 

Sites dating to the San Pedro phase include: 11 sites located in the northeastern 

Santa Rita Mountains, 3 in the bajada area, and 11 near the valley bottom along Cienega 

Creek or Gardner Canyon (see Table 7.6; see Figure 7.11). 

Upland settings. In the northern Santa Rita Mountains, short-term, multiple-

activity sites (EE:2:76, :82,: 103,: 128 ) are typically located in relatively open, 

undissected areas, while the small, task-specific/limited-activity sites (EE:2:62, :81, :I02) 

are on the upper bajada near springs and seasonal seeps, probably associated with hunting 

activities (Huckell 1984a). Task-specific sites occur throughout the study area, typically 

less than 3.5 km from multiple-activity sites. 

Middle bajada settings. A single short-term, multiple-activity site (EE:2:171) is 

located near Empire Spring, while task-specific sites are located further from Empire 

Spring along Empire Gulch (EE:2:342, :393). The number of bifaces and projectile points 

recorded at EE:2:342 suggests this is a iimited-activity/task-specific site associated with 
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hunting or preparation for hunting. As noted, this site is strategically located close to 

Empire Spring, a perennial water source, and would have been an excellent location from 

which to monitor the movement of game. EE:2:393 is a multiple component, ceramic 

period and San Pedro phase site eroding out of a terrace of Empire Gulch. The site 

contained a low density of flaked stone artifacts and no ground stone artifacts, suggesting 

the San Pedro phase component site is small and probably associated with task-specific 

activities, possibly hunting. 

Valley bottom settings. Interestingly, five of the remaining sites (EE:2:210, :421, 

:429, :258, :4I6) are not located adjacent to Cienega Creek but are located less than 2 km 

from the mouths of Cienega Creek's major tributaries: North, Oak Tree, Matty, and Spring 

Water canyons, and Empire Gulch, respectively. The task-specific sites (EE:2:416, :421) 

tend to be located further from Cienega Creek than multiple-activity sites. The distinction 

between the short- and long-term, multiple activity at San Pedro phase sites is based 

primarily upon site size and artifact density and should be viewed as tentative. As 

mentioned, these criteria can be problematic, especially for multiple-component sites dated 

solely by surface remains. 

With these caveats in mind, long-term, multiple-activity sites are spaced at regular 

intervals, typically a little more than 3 km from one another, along Cienega Creek; the 

greatest distance is more than 4 km. If each multiple-activity site indicates a residential 

location, each site may have intensively exploited a 3- to 4-km area around it. Although it 

is unlikely all the San Pedro phase floodplain sites would have been occupied at one time, 

once resources in this 3- to 4-km area were exploited, foraging groups would either have 
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had to travel farther to obtain desired plant and animal resources or move their residential 

location. This distribution of short-term, multiple-activity sites differs markedly in that 

sites tend to cluster in upland and valley bottom settings near seasonal or perennial 

sources of water. If multiple-activity sites are treated as a single grouping, they occur near 

perennial and intermittent water sources throughout the study area. 

If task-specific and multiple-activity sites occurred in the floodplain of Cienega 

Creek, they would now be buried under more than 4 m of sediment in the northern study 

area (see Figure 7.1) and at least 1.5 m of sediment (probably more) in the southern study 

area. Only one buried site (EE:2:3S) identified in the 19S0s, has been recorded in the 

cutbanks of Cienega Creek (Eddy 1958; Eddy and Cooley 1983) (see Figure 7.1). The 

cutbanks of Cienega Creek and its tributaries have slumped considerably since Eddy's 

work in the 19S0s and B. Huckell's work in the early 1980s. Alluvial deposits dating to the 

San Pedro and Cienega phases are now rarely exposed. 

Summary. The distributions of San Pedro phase sites indicate multiple-activity sites 

are located near seasonal or perennial water sources. They are spaced at regular intervals 

in the bottom of Cienega Valley, but are clustered in the upland areas along open and 

relatively undissected portions of canyons. The water sources, alluvial deposits, and 

topography in these areas would have created an environment in which maize could have 

been cultivated by irrigated or floodwater farming techniques. Residential/multiple-activity 

sites may not have been occupied year-round or for long durations (many years) based on 

artifact density, site size, and the estimated use-life of pit structures (Gregory, ed. 2001). 



342 

Four of the five task-specific sites identified in middle bajada and valley bottom 

settings are more than 2 km from reliable water sources, while in upland settings, all three 

task-specific sites are located in more dissected, less open reaches of the canyons than 

multiple-activity sites (Huckell 1984a). Sites in the valley bottom and middle bajada were 

located near suitable alluvial deposits. As a result, agriculture in these areas would have 

involved dry floodwater farming techniques and harvesting water after heavy rains because 

the area is too arid to support dry farming. In upland settings, springs and seasonal seeps 

would have provided a water source, but the steeper terrain would not have been good for 

agriculture. Task-specific sites are located in areas well suited to conducting logistical 

activities, such as hunting game and collecting wild plant resources. 

Cienega Phase (800 B.C. to A.D. 150) 

During the Cienega phase, there is a decrease in the number of sites in the northern 

Santa Rita Mountains, a slight increase in the number of sites in the lower bajada, and a 

clustering of sites near the confluence of Cienega Creek and its tributaries (see Table 7.6; 

see Figure 7.12). The distinction between short- and long-term multiple-activity sites 

during the Cienega phase is more clear than in the San Pedro phase. Three short-term, 

multiple-activity sites (EE;2:103, :341, :34S) identified in this study are relatively small 

and are not overlain by extensive ceramic or historic period components (see Table 1.5). 

Huckell (1984a) suggests EE:2:103 was probably occupied during the summer and fall 

seasons, based on the presence of ground stone and the seasonal availability of food plants 

(HuckeU 1984a). 
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Multiple-activity sites. Typically, the long-term, multiple-activity sites have 

numerous features, dense artifact scatters, and occasionally burials (EE:2:30/I32, :137, 

:3I5). The Donaldson site (EE:2:30/132) and Los Ojitos (EE:2:137) were excavated by B. 

Huckell in the early 1980s and are the best-documented Cienega phase sites (B. Huckell 

1995) (see Figure 7.1). Both have evidence of maize and wild plant resources, suggesting 

a mixed agricultural and foraging subsistence strategy. Based on a combination of dense 

artifact scatter, pit structures, extramural pits, and human burials, they were clearly 

occupied for long durations, possibly year round (B. Huckell 199S). The Early 

Agricultural component at EE:2:31S is spatially discrete and was surface collected during 

the CVS project (see Chapters 5 and 6). Although no excavations have been conducted at 

this site, the potential of this site to yield evidence of cultigens is high. 

The other three long-term, multiple-activity sites identified during the CVS project 

have substantial ceramic and/or historic period components. At EE:2:226, the Cienega 

phase component appears to be spatially discrete and contained a complete ground stone 

bowi. The site was not surface collected for this study because a particularly wet monsoon 

season occurred between the original recording of the site and surface collection of sites. 

During this interval, the growth of grasses to heights of more than 6 ft effectively reduced 

ground visibility to zero. EE;2:261 was identified during the CVS project and contains 

numerous rock features with fire-cracked rock and flaked and ground stone artifacts. The 

ceramic component at this site appears to partially overlap with the Early Agricultural 

period component in space. Although EE:2;349 has a substantial ceramic period 

component as well, four Early Agricultural period projectile points (undetermined. 
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Empire, San Pedro, and Cienega points) recovered at the site probably indicate a large 

Early Agricultural period component exists as well. EE:2:349 lies on a low rise adjacent to 

the Cienega Creek floodplain. 

Task-specific sites. The few task-specific sites are located less than 2 km from 

multiple-activity sites; all have multiple components that significantly obscure the nature of 

the Early Agricultural period occupation (see Figure 7.12). These sites are tentatively 

considered task-specific (or limited-activity) sites, based primarily on their locations. The 

multiple components make it almost impossible to determine the activities conducted at 

these sites from surface artifacts alone. EE:2;375 lies on a high terrace about 80 ft above 

Cienega Creek. EE:2:181 is on two small hills in the Cienega Creek floodplain and would 

have probably risen 30 to 40 ft above the floodplain during the Early Agricultural period. 

EE;2:343 lies on the southern ridgeslope and terrace north of Empire Gulch near Empire 

Spring. 

Sites with unknown functions. The ftinction of three additional Cienega phase sites 

in the northern Santa Rita Mountains (EE:2;76, ;113) and east of the confluence of Ophir 

Gukrh and Gardner Canyon (EE:6:28) could not be reliably determined based on ASM site 

card information and published reports, because the main components appear to date to 

the ceramic period (Ferg et al. 1984). The projectile points at sites in the northern Santa 

Rita mountains may represent artifact collection and curation by ceramic period groups, 

and no Cienega phase component may be present. Alternatively, based on their location in 

the upper bajada and the presence of Cienega points, they nuiy represent Cienega phase 

task-specific sites. EE:2:28 may represent a multiple-activity site or a task-specific site. Its 
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location below the confluence of Gardner Canyon and Ophir Gulch would have enabled 

inhabitants to take advantage of intermittent stream flow from both drainages and the 

beneficial eflect of this on plant and animal resources in the area. Water control techniques 

were used during the San Pedro and Cienega phases presumably in the Tucson Basin, for 

agricultural and domestic purposes (Ezzo and Deaver 1998; Gregory, ed. 2001; Mabry 

2001). Therefore, it is also possible that intermittent stream flow was managed in this and 

other areas to enable cultivation. 

Summary. Multiple-activity sites during the Cienega phase are most concentrated 

in the valley bottom where perennial surface flows and seasonal sources of water are 

available. In the northern study area, mixed agriculture and multiple-activity sites were 

located on sand bars and at the bases of slopes near marshes and ponds in the vicinity of 

the Cienega Creek and Matty Wash confluence (Eddy and Cooley 1983; B. Huckeil 1995) 

(see Figure 7.1). Multiple-activity sites are located on older terraces overlooking the 

floodplain of Cienega Creek and Oak Tree Canyon (N = 6) and are rarely located in 

upland (N = 1) or ridgetop (N = 1) settings. 

Based on excavations of large Cienega phase settlements in the Tucson Basin and 

in Matty Canyon, there is a trend during the Cienega phase for increasing agricultural 

reliance, very low residential mobility, and social integration. This is based on the presence 

of storage structures, more substantial structures, and communal structures (Gregory, ed., 

2001; Gregory et al. 2002; B. Huckeil 1995; Mabry et al. 1997). At the Santa Cruz Bend 

site, shifts in storage strategies and the organization of some pit structures into house 
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groups may suggest the composition of the basic residential group and the socioeconomic 

unit changed from the band to the extended family (Mabry 1998a:242). 

Based on cross-cultural comparisons (cf. Flannery 1972), residential groups at 

large Cienega phase settlements such as Santa Cruz Bend and Los Pozos may represent 

extended family households (Mabry 1998a:242). If so, the long-term, mixed agriculture 

and foraging sites may have been occupied by multiple residential groups and multiple 

extended family households. Within a village, extended family households are frequently 

economically autonomous, "each carrying out the same procurement, processing, 

production, and exchange activities as every other" (Mabry 1998a). Each family household 

would be responsible for conducting its own hunting, farming, and foraging activities. If 

the short-term, multiple-activity sites in the upland and valley bottom settings functioned 

as small, residential locations from which task-specific activities were conducted, they may 

have been occupied by a single extended family household or a portion of that household. 

Still, there was probably some economic cooperation among different households, 

extended families, and kin groups to construct and maintain water control features such as 

irrigation ditches at San Pedro phase sites in the Early Agricultural period in the Tucson 

Basin (Ezzo and Deaver 1998; Mabry 2000a, 2000b). Such cooperation may have been 

loosely organized and similar to the work parties described for some recent agricultural 

communities (e.g., Crawford 1988; Sheridan 1983). 

Three possible scenarios-besides bug infestation, destruction by fire, flooding, or 

other natural means-might prompt either a portion, or the entire extended family 

household to move its residence. First, unexpectedly low agricultural yields or seasonal 
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scarcity of food resources tnay cause the subsistence strategies of a single extended family 

household to become more reliant on hunting and foraging, which may, in turn, have 

prompted the entire household to move its residential location more fi:equently. Second, 

these sites may represent a risk-management strategy whereby an extended family 

household had multiple agricultural fields scattered across the landscape. All, or part, of a 

household might move to plant, maintain, or harvest a crop in the new location. If one 

crop was destroyed by insects or flooding, the household could rely upon produce from its 

other fields. Third, old and less mobile family members may have stayed at the long-term, 

residential camp in the valley bottom while task-specific groups from the household were 

sent out on several day trips to conduct hunting, foraging, and logistical activities. 

Chronological Variability 

Throughout the Archaic and Early Agricultural periods, task-specific and multiple-

activity and generalized-foraging sites are typically located in three settings; (1) upland 

settings in the northeastern Santa Rita Mountains; (2) middle bajada settings near 

perennial water sources along Empire Gulch and seasonal water sources in Gardner 

Canyon; and (3) valley bottom settings within 2 km of Cienega Creek. About 8 km 

separates upland and middle bajada sites and about 4.5 to 5.5 km separates middle bajada 

and valley bottom sites. The apparent absence of sites in the intervening areas, in the 

southern portion of the valley, and between Cienega Creek and the Whetstone Mountains 

is perhaps misleading. Numerous flaked stone artifact scatters and rock features of 

undetermined age are present across the study area (see Chapter 4:Figures 4.3 and 4.4, 
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this volume), suggesting these areas were regularly visited by prehistoric people to exploit 

various plant, animal, and lithic resources occurring there. The artifact assemblages, 

distribution of artifacts, and site size at most sites of undetermined age suggest many 

represent logistical hunting and foraging locations. 

Despite the overall similarity in the settlement locations through time, settlement 

patterns did change between the Early Archaic, Middle Archaic, and Early Agricultural 

periods. There is an overall increase in the number of sites through time, with the greatest 

increase in the number of sites (and presumably people) occurring between the Early and 

Middle Archaic periods (see Table 7.6). As mentioned, a large temporal gap exists 

between the Early and Middle Archaic periods in southeastern Arizona (see Chapter 3, 

this volume). During the Early Archaic period, the Cienega Valley supported a small 

population of mobile foragers, who later largely abandoned the area between 6000 and 

3000 B.C. 

By the Middle Archaic period, the Cienega Valley was once again occupied. The 

frequency of generalized foraging sites and task-specific sites are largely similar in upland 

(N = 11) and valley bottom (N = 11) settings with only half as many sites located in 

middle bajada settings (N = 3) (see Table 7.6). In the northern Santa Rita Mountains, sites 

are typically located in the upper bajada near springs and seasonal seeps near good habitat 

for deer (Huckell 1984a). In the valley bottom, sites are located in the southern portion of 

the valley close to seasonal and occasionally perennial sources of water and good 

pronghom habitat. No alluvial deposits in the northern portion of the valley have been 

dated to the Middle Archaic period (Eddy 1958; Eddy and Cooley 1983) (see Figure 7.1). 
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The lack of these deposits exposed in arroyo walls may account for the apparent absence 

of sites in the northern portion of Cienega Valley. 

During the Early Agricultural period, multiple-activity sites shift to areas of the 

valley better suited to agriculture. In the northern Santa Rita Mountains, only small task-

specific/limited-activity sites, probably associated with hunting, were present where 

Middle Archaic multiple-activity/generalized foraging and task-specific/limited-activity 

sites were once located (Huckell 1984a). Early Agricultural multiple-activity sites are 

located slightly downslope, in more open, less dissected areas (Huckell 1984a). Although 

these areas probably did not have perennial water, they were located near fine-grained 

sediments well suited for agriculture. Along Cienega Creek, multiple-activity sites shifted 

toward reaches of the creek with perennial surface flows during the Early Agricultural 

period (Stevens 1999a). These settlements were located on sand bars and at bases of 

slopes near marshes and ponds in the vicinity of the Cienega Creek and Matty Wash 

confluence, as well as on older terraces overlooking the floodplain (Eddy and Cooley 

1983; B. Huckell 1995; Stevens 1999a). 

Chi-square tests indicate no statistically significant differences between the 

distribution of Middle Archaic and Early Agricultural sites (Pearson chi-square = 0.414; 

probability = 0.814) and San Pedro and Cienega phase sites (Pearson chi-square = 1.668; 

probability value = 0.434) among upland, middle bajada, and valley bottom settings in 

Cienega Valley. The scale of comparison (upland, middle bajada, and valley bottom) is too 

coarse in these significance tests to adequately evaluate subtle differences in site 

distributions among and within environmental settings. As indicated, the locations and 
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numbers of multiple-activity and task-specific sites changes within environmental settings, 

not among them, between the Middle Archaic and Early Agricultural periods. 

SPATIAL DISTRIBUTION OF SITES IN THE GREATER TUCSON BASIN 

AND THE MIDDLE SAN PEDRO VALLEY 

The spatial distribution of Archaic and Early Agricultural sites across southeastern 

Arizona is heavily influenced by the number and type of archaeological research projects 

conducted in the area. Most archaeological research was conducted in advance of, and 

funded by, private and public development projects near urban areas or on public lands 

(Mabry and Stevens 2000). In the Tucson Basin and its northern environs, large-scale 

survey and excavation projects have yielded significant information on the Archaic and 

Early Agricultural periods. As mentioned, this work has been conducted principally in the 

Picacho Reservoir area (Bayham et al. 1986), the Santa Cruz flats (Halbirt and Henderson 

1993), the northern Tucson Basin (Fish et al. 1992; Roth 1989, 1992), along the middle 

Santa Cruz River (Gregory, ed. 1999, 2001; Mabry 1998a; Mabry et al. 1997), and in the 

Saguaro National Monument (Simpson and Wells 1983, 1984; Welhnan 1994). In the San 

Pedro Valley, most archaeological research has been conducted in the middle San Pedro 

Valley near Benson (Madsen and Bayman 1989; Phillips et al. 1993; Whalen 1971,1975), 

Fairbank (Huckell 1990; Sayles and Antevs 1941), Fort Huachuca (Altschul and Jones 

1990; Cook 2001; van der Pot 1994b), and along the Babocomari (Onken and Huckell 

1989) and San Pedro rivers (Haynes 1982). 
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The following section presents the spatial distribution of Archaic and Early 

Agricultural sites in the greater Tucson Basin and middle San Pedro Valley. Since several 

temporally diagnostic point styles associated with these periods have been identified, 

named, and their temporal placement refined only in the last 25 years (e.g., Cortaro, 

Cienega, and Empire points), these point styles and the additional information they 

provide for dating archaeological sites are not always reflected in the ASM site files 

(which was the main data source for compiling the SE AZ database). Therefore, the 

distribution of Archaic sites of unknown ages and possibly Archaic aceramic sites are 

included in the graphic distributions of Early Archaic, Middle Archaic, and Early 

Agricultural sites in these areas (Figures 7.13 to 7.15). Although the distribution of sites 

identified only as "Archaic" largely reflects the pattern of fieldwork coverage and temporal 

trends cannot be identified within this set of sites, the general settlement patterns can be 

used to evaluate the distributions of sites dated to specific periods. 

The Eariy Archaic Period (8500-6000 B.C.) 

In the greater Tucson Basin, six sites have Early Archaic or possible Early Archaic 

components (see Table 7.6; see Figure 7.13). All are located in upper bajada settings of 

the Catalina (Douglas and Craig 1986), Rincon (Simpson and Wells 1984), Picacho, 

Baboquivari, and Sierrita (ASM site files) mountains. In the middle San Pedro Valley, only 

the Lehner site (AZ EE: 12:1) has a possible Early Archaic occupation containing 
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Early Archaic Sites 
in the Greater Tucson Basin 
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Figure 7.13. Archaic and Early Archaic sites in the greater Tucson Basin. 
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Figure 7.14. Archaic and Early Archaic sites in the middle San Pedro Valley. 
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Figure 7.15. Archaic and Middle Archaic sites in the greater Tucson Basin. 
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flakes, a hearth, and a well (Haynes 1982). This site lies in the floodplain of the San Pedro 

River (see Table 7.6; see Figure 7.14). Its occupation has been radiocarbon dated to 

between 9900 and 98(X) b. p., in a stratum overlying a Clovis occupation (Haynes 1982). 

Since no ground stone milling tools were found at the site, it is possibly a late Paleoindian 

occupation (Mabry and Stevens 2000). 

The paucity of Early Archaic sites across southeastern Arizona probably represents 

a combination of low population densities, the relatively high mobility of Early Archaic 

groups, and the ephemeral nature of Early Archaic sites that were occupied for short 

durations (Mabry and Stevens 20(X)). The visibility and preservation of many Early 

Archaic sites in floodplain settings have been further impacted by subsequent erosion and 

deposition occurring in floodplain and upper bajada contexts (Haynes 1982; Sayles 1983; 

Sayles and Antevs 1941; Waters 1986b). 

The Middle Archaic Period (3000-1700 B.C.) 

Greater Tucson Basin 

There are 78 Middle Archaic sites in the greater Tucson Basin; 28 are designated 

Middle Archaic sites, based only on the presence of Cortaro points (see Table 7.6; see 

Figure 7.15). Most are located in upper bajada zones near the mouths of canyons, 

permanent springs, and seasonal sources of water, particularly near the Tortolita, Santa 

Catalina, Rincon, and Sierrita mountains (ASM site files; Dart 1986; Douglas and Craig 

1986; Roth 1989; Simpson and Wells 1983). A variety of riparian, grassland, mesquite 

scmb, mixed oak, pinyon-Juniper, and pine forests are present near these sites due to the 
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proximity of seasonal and perennial water sources and the elevational gradient of the 

nearby mountains. Since wildlife would also be attracted to these resources, upper bajada 

settings are particularly good settings for monitoring the movement of game. 

Middle Archaic sites also occur along an ancient channel that flowed through 

stabilized dune fields and the lower bajada near the Picacho Mountains (Bayham et al. 

1986), in valley bottom settings near Brawley Wash in the Avra Valley, and in deeply 

buried contexts near the middle Santa Cruz River (Gregory, ed. 1999). In the Picacho 

area, long-term generalized foraging sites, possibly occupied in the summer and fall, are 

located along the ancient channel, while short-term camps, possibly occupied in the winter 

and early spring, are located in the dune field (Bayham 1986). Based on faunal and flaked 

stone assemblages, resources at both sites were procured from a nearby marsh and a large 

surrounding area (Bayham 1986). 

In the Avra Valley, five sites are identified from surface finds, and three are 

Identified by artifacts and features in buried contexts. Two sites appear to be single-

component sites (one surface and one buried); the others also have Early Agricultural 

and/or ceramic period components. Even though buried features and artifacts exist at 

some sites, all sites are dated based on the presence of point styles diagnostic of the 

Middle Archaic period (see Chapter 3). Only one of the five sites located between the 

Tucson and Sierrita Mountains to the south were identified in a buried context; the 

remainder were identified by surface artifacts. 

Within the last six years, two important sites with deeply buried Middle Archaic 

components have been identified and excavated along the Santa Cruz River-the Los 
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Pozos (AZ AA: 12:91) and Clearwater (AZ BB: 13:6) sites (Gregory, ed. 1999; personal 

communication, Jonathan Mabry 2001). Despite the low frequency of sites in floodplain 

contexts, these sites confu-m that floodplain contexts were occupied throughout the 

Middle Archaic period. As development continues around major urban centers and the 

potential to investigate deeply buried contexts continues, it is likely that more Middle 

Archaic occupations will be discovered. The remaining Middle Archaic sites-Cortaro Fan 

(AZ AA: 12:486) and AZ AA: 12:193-were identified solely on the presence of Cortaro 

points. 

Middle San Pedro Valley 

In the middle San Pedro Valley, only 17 Middle Archaic sites have been identified; 

seven only by the presence of Cortaro points (see Table 7.6; Figure 7.16). Middle Archaic 

sites are found in upper bajada contexts near canyon mouths (Vanderpot 1994a, 1994b, 

1997; Whalen 1971, 1975), on old terrace remnants adjacent to the San Pedro River and 

its major tributaries (Altschul and Jones 1990; Onken and Huckell 1989; van der Pot 

1994a, 1994b; Whalen 1971, 1975), and in buried contexts along the San Pedro River 

(Huckell 1990, 1996; Sayles 1983; Saylesand Antevs 1941). The frequency of sites is 

greatest along an intensively investigated segment of Babocomari Creek (Onken and 

HuckeU 1989). 

Low frequencies of Archaic and Middle Archaic sites north of the Babocomari 

River and east of the San Pedro River reflect the distribution of archaeological projects, 

rather than the actual distribution of Archaic settlements. However, in areas where 

archaeological work has been conducted, the frequencies of Archaic and Middle Archaic 
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Figure 7.16. Archaic and Middle Archaic sites in the middle San Pedro Valley. 
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sites are still low. This settlement pattern probably reflects poor site visibility due to burial 

by alluvial deposition in floodplain contexts and coUuvial deposition in upper bajada 

contexts and low frequency of temporally diagnostic point styles recovered from the 

surface of sites (Mabry and Stevens 2000). 

There are different interpretations of the function of Middle Archaic sites across 

the valley. Since many Middle Archaic sites are small, have diverse artifact assemblages, 

and are located near perennial or seasonal sources of water, some suggest they indicate 

brief occupations and intensive resource processing (Stevens 2(XX); Vanderpot 1994b; 

Whalen 1971, 1975). However, based on differences in the frequencies of ground stone 

tools and locally manufactured, expedient flaked stone tools, sites in the middle bajada and 

riverine areas may have frinctioned as long-term residential sites where generalized 

foraging activities occurred. These sites, with their higher frequencies of ground stone and 

locally manufactured expedient tools, tend to occur near reliable water sources and 

economically useful plants (Mabry and Stevens 2000; Madsen and Bayman 1989; Phillips 

et al. 1993; Slaughter 1996). In contrast, upper bajada sites were short-term, task-specific 

sites for procuring lithic, plant, and animal resources (Mabry and Stevens 2000; Madsen 

and Bayman 1989; Phillips et al. 1993; Slaughter 1996). Therefore, both multiple-

activity/residential and limited-activity/task-specific sites were present in upper bajada 

areas. 

Summary 

Like the Cienega Valley, the increase in the number of Middle Archaic sites in the 

greater Tucson Basin and middle San Pedro Valley suggests an increase in population 
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density. In the greater Tucson Basin and middle San Pedro Valley, most Middle Archaic 

sites are located in upper bajada zones, although some are found in lower bajada zones 

and buried floodplain contexts (see Table 7.6). Both upper bajada and floodplain sites 

were located near reliable water sources and a variety of riparian, grassland, and woodland 

resources; upper bajada sites are also located near a variety of lithic resources. These 

resource abundant areas would also have attracted wildlife, thereby increasing the areas' 

economic potential. The few sites identified in the middle bajada are located near perennial 

springs, seasonal seeps, or along major tributaries to axial drainages such as Brawley 

Wash and the Santa Cruz and San Pedro rivers which also had the potential to yield 

economically important plant and animal resources, although perhaps in less abundance. 

Although most Middle Archaic sites are small, indicating brief occupations and 

high residential mobility, there are some large, multiple-activity sites which may indicate 

aggregation, reduced mobility during certain seasons, or repeated occupied site locations 

(Dart 1986; Douglas and Craig 1986; Gregory, ed. 1999; personal communication, 

Jonathan Mabry 2001; Mabry and Stevens 2(XX); Roth 1989; van der Pot 1994b). As 

previously mentioned, Bayhamet al. (1986:373) suggest the different distribution of sites 

with Chiricahua and Pinto/San Jose points and the artifact and faunal assemblages at these 

sites may reflect different social groups with different ecological strategies. However, 

additional research at well-excavated Middle Archaic sites is necessary before this 

statement can be adequately evaluated. 
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The Eariy Agricultural Period (1700 B.C.-A.D. 150) 

Greater Tucson Basin 

In the greater Tucson Basin, 101 sites have Early Agricultural period components; 

only 17 of these appear to date to the Cienega phase (see Table 7.6; Figure 7.17). Early 

Agricultural sites are primarily located in upper bajada contexts (N = S3), with fewer sites 

located in valley bottom (N = 35) and middle bajada settings (N = 30), generally at the 

confluence of drainages or aligned along them. Some areas once occupied during the 

Middle Archaic period were no longer inhabited during the Early Agricultural period, such 

as the dune fields in the Picacho area (Bayham and Morris 1986). Compared with the 

Middle Archaic period, the distribution of Early Agricultural sites is statistically different 

(Pearson chi-square = 9.109; probability value = O.OI 1). This result, however, is 

misleading and can be attributed to the substantial increase in Early Agricultural sites in 

floodplain contexts along major axial drainages such as the Santa Cruz River and Brawley 

Wash. As mentioned, significant alluviation has occurred along major axial drainages since 

the Middle Archaic period; this alluviation obscures Middle Archaic floodplain sites. 

At excavated sites, considerable variability in artifact assemblages, architecture, 

and subsistence strategies exists between the San Pedro and Cienega phases. Therefore, it 

is reasonable to expect identifiable variability in settlement-subsistence systems. 

Understanding the potential variability in settlement patterns within the Early Agricultural 

period is important to determine the effects of agricultural and storage technology on 

subsistence-settlement systems. 
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Figure 7.17. Archaic and Early Agricultural period sites in the greater Tucson Basin. 
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Chi-square tests indicate significant differences (Pearson chi-square = 8.190; 

probability value = 0.017) in the distribution of San Pedro and Cienega phase sites in the 

greater Tucson Basin. Although Cienega phase sites are probably underrepresented in the 

greater Tucson Basin (they were only recognized about 20 years ago and formally defined 

many years later), these results appear to indicate a shift in settlement fiom the upper 

bajada toward the valley bottom between the San Pedro and Cienega phases. San Pedro 

phase sites are found predominately in the upper bajada zone (N = 49) with similar 

frequencies of sites in valley bottom (N = 25) and middle bajada (N = 27) settings. At San 

Pedro phase sites, the number and diversity of features, the types of flaked and ground 

stone artifacts, and the presence of habitation structures in upper bajada and valley bottom 

contexts suggest long-term occupations in both settings (Ezzo and Deaver 1998; Freeman 

1998; Huckell and Huckell 1984; Huckell et al. 1995; Mabry 2000a). Evidence also 

suggests the presence of limited-activity/task-specific sites where farming, food 

processing, and food storage occurred (Ezzo and Deaver 1998; Mabry 2(XX)a; Roth 1989, 

1992, 1995b). 

In contrast, Cienega phase sites are found predominantly in alluvial contexts along 

the Santa Cruz River (N = 10), with only seven sites located in upper and middle bajada 

contexts near the Tortilita Mountains. Santa Cruz floodplain sites functioned as 

residential/multiple-activity sites for mixed farming and foraging (Gregory, ed. 2001; 

Gregory et al. 2(X)2; Mabry, ed. 1998; Mabry et al. 1997) and as limited-activity/task-

specific sites where farming, food processing, and food storage occurred (Freeman 1998). 
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Functional interpretations of upper bajada sites differ. Roth (1989, 1992, 1995a, 

199Sb) suggests upper bajada sites are associated with task-specific activities, based on 

systematic surface collections and excavated control units measuring I m by I m, 1 m by 2 

m, and 2 m by 2 m. However, Fish et al. (1992:16) believe these sites functioned as 

residential/multiple-activity locations, based on systematic surface collection of valley 

bottom and upper bajada sites. Clearly, the different data collection strategies utilized by 

these projects produce different results. Recent and extensive excavations at some San 

Pedro and Cienega phase sites in the Tortolita Mountains produced pit structures, burials, 

and abundant artifacts (personal communications, Jim Vint and Deborah Swartz 2(X)1). 

This indicates some upper bajada sites functioned as residential/multiple-activity locations. 

Additional, extensive excavations of San Pedro and Cienega phase sites in upper bajada 

contexts should help clarify use of this area. 

As mentioned In Chapter i, three models have been offered to explain Early 

Agricultural site distributions in the Tucson Basin and its northern environs. The first 

suggests the same group of people alternatively exploited both floodplain and upper 

bajada contexts (Roth 1989, 1992, 1995b). The intensive occupation of the floodplain 

zone probably corresponds to the labor and time constraints imposed by cultivation, 

including clearing, planting, and maintaining fields and ensuring an adequate water supply. 

These groups would have continued to exploit the upper bajada, either regularly or 

seasonally, to procure additional resources. 

This model predicts a logistical nmbility settlement pattern characteristic of 

collectors, with infrequent residential moves and fi^quent forays by individuals and small 
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task groups for high return resources (Premo and Mabry 2001). Archaeologically, this 

settlement pattern should include large, multiple-activity sites and small, limited-activity 

sites (Ames 1991; Binford 1982). Large residential sites should be close to critical 

resources (Rafferty 1985) and have highly diverse artifact assemblages and feature types, 

representing the full range of economic activities conducted at the site (Binford 1980; 

Premo and Mabry 2001). Small, logistical sites for procurement and initial processing of 

specific, high-return resources should also be present and have relatively low artifact and 

feature diversity related to these specialized activities (Prenx) and Mabry 2001; Torrence 

1983). Although excavated upper bajada sites have produced limited botanical remains, 

some have suggested maize was cultivated elsewhere and brought into upper bajada sites 

(Dart 1986:180). 

In the northern Tucson Basin, Fish et al. (1990b, 1992) suggest the Early 

Agricultural period settlement pattern may represent two independent settlement-

subsistence systems. One system was located in the floodplain, representing sedentary 

agricultural groups practicing floodwater farming on the floodplain and adjacent alluvial 

fans. The other system was located in the upper bajada, representing dispersed, shifting 

agricultural settlements focused on farming along the major washes extending from the 

mountains. 

In this model, a dualistic settlement pattern is predicted (Premo and Mabry 2001). 

The more sedentary fanners would have practiced a logistical pattern, with large sites with 

high artifact diversities and small sites with low artifact diversities located in both 

floodplain and lower bajada zones (Premo and Mabry 2001). The shifting agriculturalist 
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on the upper bajada would have practiced more frequent residential moves and infrequent 

logistical forays (Premo and Mabry 2001). Frequent residential moves would produce 

relatively small sites with low artifact and feature diversities (Shott 1986), relatively evenly 

distributed across the upper bajada. However, artifact and feature diversity would be 

higher than at logistical sites (Premo and Mabry 2(X)1). 

The third model suggests temporal differences in floodplain and upper bajada 

occupations during the Early Agricultural period (Roth 1989, 1992). One problem with 

this model is that Roth (1989, 1992) includes Cortaro points as being diagnostic of the 

Late Archaic period, when it now appears they are best associated with the Middle 

Archaic period (Gregory 1999:121). Therefore, Cortaro points should not be used as a 

temporally diagnostic artifact of the Early Agricultural period in the Tucson Basin 

(Gregory 1999:121). 

In the Northern Tucson Basin Survey, sites with Cortaro points are located in 

upper bajada (N = 6), lower bajada (N = 1), and floodplain (N = 2) settings (Roth 1989). 

None of these sites contained more than one diagnostic projectile point. If Cortaro points 

are reassigned to the Middle Archaic, 13 of the 24 sites with specificaOy identified point 

types would date to the Middle Archaic instead of only S of 24 sites. With the age 

reclassification of these sites. Middle Archaic and Early Agricultural period settlement 

systems in the northern Tucson Basin need to be reassessed (Gregory 1999:121). 

Certainly, increased Middle Archaic presence throughout the area is suggested with a 

substantial increase in Middle Archaic use of the bajada and corresponding decrease in 

Early Agricultural period use of the bajada zone (Gregory 1999:121). Further, the 
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overlapping temporal ranges of San Pedro and Cienega point types makes this model 

difficult to test (Mabry and Stevens 2000). 

Based on Early Agricultural sites in the Tucson Basin only, Premo and Mabry 

(2001) demonstrate that large survey sites in floodplain settings have more diverse artifact 

assemblages and feature types than small survey sites in upper bajada contexts. Sites 

located near streams have greater artifact diversity than those not located near streams, 

and sites with diverse artifact assemblage also tend to have diverse feature types. This 

leads Premo and Mabry to support Roth's model of logistical settlement patterns (1989, 

1992, 1995b). However, this study relies heavily on feature categories and the material 

types of artifacts (e.g., the presence or absence of general artifact classes such as flaked 

and ground stone and feature categories such as fire-cracked rock, rock piles, etc.) rather 

than speciflc artifact types to determine diversity measures. While interesting, these 

categories are too general and do not adequately reflect intra- and intersite variability. All 

artifact classes and feature types at a multiple-component site are combined, creating a 

composite of artifact classes and feature types for that site even if excavations at the site 

have revealed different temporal components. 

Middle San Pedro Valley 

In the middle San Pedro Valley, 36 sites have Early Agricultural period 

components; only three appear to date to the Cienega phase (see Table 7.6; Figure 7.18). 

With so few Cienega phase sites identified, settlement patterns can only be discussed for 

the Early Agricultural period as a whole. Sites are typically located within 6 km of the 

upper bajada and within 6 km of the San Pedro floodplain. Few sites are located in the 
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Figure 7.18. Archaic and Early Agricultural sites in the middle San Pedro Valley. 
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intervening middle bajada zone, an area approximately 9- to 12-km wide, except along 

major tributaries such as the Babocomari River. This site distribution almost certainly 

underrepresents the distribution of Early .Agricultural sites, because numerous lithic 

scatters have been recorded in the valley which lack temporally diagnostic materials. 

However, some patterning in the distribution of Early Agricultural settlements can be 

seen. 

In upper bajada settings, large multiple-activity sites are frequently located below 

canyon mouths, in stretches of the drainage with lush vegetation, high water tables, and 

sandy soils (Vanderpot 1994a). Such areas were probably beneficial for cultivation and 

may have functioned as residential base camps (Vanderpot 1994a; Whalen 1971, 1975). 

Small logistical sites located in the surrounding areas near lithic resources and 

economically important plant resources probably functioned as small camp and resource 

procurement areas (Phillips et al. 1993; Vanderpot 1994a; Whalen 1971, 1975). 

In the valley bottom, buried floodplain sites (Huckell 1990; Sayles and Antevs 

1941) appear to resemble excavated sites along Matty Canyon (B. Huckell 1995) and the 

Santa Cruz River (Gregory, ed. 2001; Gregory et al. 2002; Mabry, ed. 1998; Mabry et al. 

1997), with evidence of features, flaked stone, and ground stone artifacts. They probably 

functioned as multiple-activity/residential sites. Sites concentrated on old terrace surfaces 

and alluvial fans near the mouths of tributaries to the San Pedro River lie within 6 km of 

the San Pedro River. 

The cluster of sites along the Babocomari River, one of the major tributaries to the 

San Pedro River (Onken and Huckell 1989), obviously reflects an area of intensive 
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archaeological investigation. These sites probably reflect short-term, seasonal occupations 

where food gathering and processing activities occurred (Onken and Huckell 1989). 

During the Early Agricultural period, Babocomari Creek probably had a braided stream 

flow and overbank floodpiain deposition, which may have been advantageous for 

cultivation (Onken and Huckell 1989). Later, when marshy or wet meadow conditions 

occurred, the area was no longer occupied (Onken and Huckell 1989). 

Summary 

The distribution of Early Agricultural sites in the San Pedro Valley is significantly 

different from the pattern documented in the greater Tucson Basin (Pearson chi-square = 

16.843; probability value = 0.000). In the greater Tucson Basin, sites are most abundant in 

the upper bajada, followed by valley bottom and middle bajada settings (see Table 7.6). In 

the middle San Pedro Valley, sites are most abundant in the middle bajada. High site 

density along an intensively investigated reach of the Babocomari River greatly affects 

these results. Still, evidence suggests use of the middle bajada area differed between 

geographic areas. In the Tucson Basin proper, major drainages are located near the base 

of mountains, thereby reducing the aerial extent of middle bajada settings. In the San 

Pedro Valley and outside the Tucson Basin proper, middle bajada settings are apt to be 

extensive and equally distributed on either side of major axial drainages. Large tributary 

drainages such as the Babocomari River in the middle San Pedro Valley with seasonal, and 

perhaps perennial, water sources and abundant and diverse plant and animal resources 

were also focal points for sites. 
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To better evaluate variability in settlement patterns between the greater Tucson 

Basin and the middle San Pedro Valley, the distribution of general Archaic sites was also 

compared. Results indicate significant differences between the distribution of general 

Archaic sites in upper bajada, middle bajada, and valley bottom settings (Pearson chi-

square = 10.376; probability value = 0.(X)6). In the greater Tucson Basin, general Archaic 

sites are most common in the upper bajada (51.1 percent), with fewer sites in the middle 

bajada (34.6 percent) and valley bottom (14.3 percent). The frequencies of middle San 

Pedro Valley sites in these settings differs, with 42.0 percent upper bajada sites, 29.6 

percent middle bajada sites, and 27.6 percent valley bottom sites. 

A closer look at the distribution of general Archaic sites in the greater Tucson 

Basin indicates most middle bajada sites are not located in the Tucson Basin proper but 

northeast of the Picacho Mountains, along Brawley Wash, and south of the Tucson 

Mountains. The three settlement-subsistence models described above for the greater 

Tucson Basin were actually developed for the northern Tucson Basin and focus on 

settlements in upper bajada and valley bottom settings (Fish et al. 1990, 1992; Roth 1989, 

1992, 1995a, 1995b). However, settlement patterns outside the Tucson Basin proper 

indicate regular use of middle bajada settings and are more likely to resemble the 

settlement pattern described for the middle San Pedro Valley during the Archaic and Early 

Agricultural periods. 

The position of major drainages within basins best accounts for differences in 

settlement patterns between the Tucson Basin proper and the greater Tucson Basin and 

middle San Pedro Valley during these periods. When major drainages are located 
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approximately in the middle of the valley, sites are more apt to occur in the middle bajada. 

However, if major drainages are located near the base of mountains at one side of a valley, 

there is Little use for the middle bajada. In the Tucson Basin proper, this is due to high 

species diversity and narrow aerial extent of middle bajada contexts between major 

drainages, as well as the low species diversity and broad areal extent of middle bajada 

contexts on the other side of these drainages. 

Although determining numbers of particular site types and tlinctions in the greater 

Tucson Basin and middle San Pedro Valley is beyond the scope of this study, multiple-

activity/residential sites and limited-activity/task-specific sites appear to be represented in 

both upper bajada and valley bottom settings. This pattem-task-specific sites logistically 

organized around residential settlements in upper bajada and floodplain contexts-suggests 

residential mobility in the greater Tucson Basin and middle San Pedro Valley. However, it 

is not clear whether this variability reflects residential movement between environmental 

settings or within them in a manner resembling the dualistic settlement pattern outlined by 

Fish etal. (1990b, 1992). 

As mentioned, ethnographic studies suggest that a 20- to 30-km round trip is the 

maximum distance foragers will walk in a day to conduct logistical activities (Kelly 1995). 

In the Tucson Basin, similar food resources would have been available within a 10-km 

radius of sites along the middle Santa Cruz River and in the Tortilita Mountains. Along the 

Santa Cruz River, this 10-km radius includes the Tucson Mountains and the lower 

foothills of the Santa Catalina Mountains, which are located exclusively in the Arizona 

Upland Subdivision of Sonoran Desertscrub. In the Tortilita Mountains, an area with a 10-
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km radius includes the Arizona Upland Subdivision of Sonoran Desertscrub, sonne 

Arizona Lowland Subdivision of Sonoran Desertscrub, and some semidesert grasslands. 

Although 375 edible native plant foods have been identified in the Arizona Upland 

Subdivision of Sonoran Desertscrub (Felger and Nabhan 1976:34), the most important 

edible plants, ethnographically, include: cacti, mesquite, ironwood, paloverde, 

chenopodium, amaranth, and agave (Castetter and Bell 1942; Castetter and Underbill 

1935; Felger and Moser 1985; Russell 1908). All of these food resources would have been 

available within a 10-km radius of sites located in the middle Santa Cruz River and the 

Tortoiita Mountains. Sites in the Tortilita Mountains would have had additional access to 

food resources such as panic grass and amaranth associated with the grassland 

environments. Although the seasonal availability and spatial distribution of food resources 

may have differed between the upper bajada and valley bottom settings (see Chapter 2, 

this volume), residents of both upper bajada and valley bottom sites would have been able 

to exploit similar food resources within a day's foraging radius. 

Residential mobility between and within upland and valley bottom settings 

probably occurred in both the greater Tucson Basin and middle San Pedro valleys. In the 

middle San Pedro Valley, very few sites have been excavated. Consequently, there is 

currently not sufHcient data to address this issue. In the greater Tucson Basin, recent 

excavations suggest similarities in the artifact assemblage and feature types at multiple-

activity/residential sites in upper bajada and valley bottom settings. It is not clear if upper 

bajada and valley bottom sites were occupied concurrently by different groups, because 

excavated upper bajada sites frequently have poor preservation of macrobotanical remains. 
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Therefore, determining the seasons of occupation is difficult. It is possible that upper 

bajada sites were occupied during saguaro harvesting season in the early summer and 

during the winter when cold air drainage off the Santa Catalina and Rincon mountains 

would have made the valley bottom colder than the upper bajada. Valley bottom sites 

were probably occupied during the late summer and early fall to plant, harvest, and 

maintain cultivated crops. 

CONCLUSIONS 

Regional Variability in tlie Middle Archaic Period 

Due to biases in the archaeological record and the distribution of archaeological 

research, significace tests comparing the settlement distributions among geographic areas 

should be used with caution. For example, the distribution of Middle Archaic site differs 

significantly among all three drainage basins (Pearson chi-square = 17.685; probability 

value = 0.001), as well as between the greater Tucson Basin and Cienega Valley (Pearson 

chi-square = 7.640; probability value = 0.022), the greater Tucson Basin and middle San 

Pedro Valley (Pearson chi-square = 8.011; probability value =0.018), and the Cienega 

Valley and middle San Pedro Valley (Pearson chi-square = 9.027; probability value = 

0.011). However, site preservation and visibility differs significantly among these 

geographic areas. MiddJe Archaic sites are underrepresented in the valley bottom contexts 

in the greater Tucson Basin and middle San Pedro Valley due to high alluvial deposition 

rates along axial drainages. Although no Middle Archaic sites were identified in buried 

contexts along the Cienega Creek floodplain, the Cienega Creek floodplain is relatively 
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narrow. Therefore, sites on the older terraces bordering its floodplain appear to have been 

used regularly as limited- and multiple-activity sites. The intensive archaeological 

investigation along Babocomari River may result in overrepresentation of sites in the 

middle bajada when compared to the entire settlement system in that valley. Also, few 

temporally diagnostic artifacts have been recovered from sites in the middle San Pedro 

Valley. 

Most Middle Archaic sites are small, indicating brief occupations and high 

residential mobility. Large, multiple-activity sites may indicate aggregation, reduced 

mobility during certain seasons, or repeat occupied site locations (Dart 1986; Douglas and 

Craig 1986; Gregory, ed. 1999; Mabry and Stevens 2000; Roth 1989; van der Pot 1994b). 

Middle Archaic sites in all geographic areas and in all environmental settings are usually 

located near water sources and economically important plant resources. Game would have 

been attracted to environmental settings with water and a variety of plant resources. 

Except for high site density along Babocomari River, upper bajada settings and 

presumably valley bottom settings would have been focal points for occupation. 

Middle bajada sites are located near perennial springs, seasonal seeps, or along 

major tributaries, such as Empire Gulch in the Cienega Valley, the Babocomari River in 

the middle San Pedro Valley, and several drainages in the greater Tucson Basin. The main 

difference among settlement pattems in these areas is that middle bajada settings are 

infrequently used in the Tucson Basin proper. Regular use of middle bajada contexts is 

evident in other areas in the greater Tucson Basin, Cienega Valley, and the middle San 

Pedro Valley. As noted for general Archaic sites, the paucity of sites in middle bajada 
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contexts in the Tucson Basin is due to the basin's hydrology and structure and the 

surrounding vegetative communities. 

Regional Variability in the Early Agricultural Period 

The distributions of all Early Agricultural sites diifer significantly among all three 

geographic areas (Pearson chi-square = 22.146; probability value = 0.000), and between 

the greater Tucson Basin and middle San Pedro Valley (Pearson chi-square = 16.843; 

probability value = 0.(XX)), the Cienega Valley and middle San Pedro Valley (Pearson chi-

square = 12.836; probability value = 0.002), but not the greater Tucson Basin and Cienega 

Valley (Pearson chi-square = 2.377; probability value = 0.305). These results are 

misleading because they are strongly influenced by the high frequency of sites (64.1 

percent in middle bajada contexts) identified along the Babocomari River in the middle 

San Pedro Valley. Except for the middle San Pedro Valley, Early Agricultural sites are 

nK)st frequent in upper bajada contexts (48.5 percent), with similar frequencies in middle 

bajada and valley bottom contexts (26.7 and 24.8 percent, respectively) in the greater 

Tucson Basin. However, they are equally distributed between the upper bajada and valley 

bottom settings (each 37.8 percent) in the Cienega Valley. Fewer sites exist in middle 

bajada contexts in the Tucson Basin proper than elsewhere because of the basin's 

hydrology and structure and surrounding vegetative communities. 

When the distribution of Cienega phase sites are compared between the greater 

Tucson Basin and Cienega Valley, results are also not significant (Pearson chi-square = 

0.384; probability value = 0.825), despite differences in the structure of resources in these 
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geographic areas. Settlements in both areas are concentrated in well-watered areas suitable 

for floodplain agriculture in valley bottom settings. Both uplands in the northern Santa 

Rita Mountains and the upper bajada in the Tucson Basin proper appear to have multiple-

activity/residential and limited-activity/logistical sites, suggesting residential and logistical 

mobility strategies were practiced. The paucity of Cienega phase sites in the middle San 

Pedro Valley make statistical comparisons with this valley unproductive. 

Temporal Variability Between Cultural Periods and Geographic Areas 

The distribution of Middle Archaic and Early Agricultural sites within the Cienega 

Valley (Pearson chi-square = 0.411; probability value = 0.814) and within the San Pedro 

Valley (Pearson chi-square = 0.158; probability value = 0.924) are not statistically 

different. In the Cienega Valley, it is clear that the scale of comparison (upper bajada, 

middle bajada, and valley bottom) is too coarse to evaluate subtle differences in site 

distributions among environmental settings, because site locations do differ mthin upper 

bajada, middle bajada, and valley bottom contexts during these periods. In the middle San 

Pedro Valley, these results are biased because many sites lack temporally diagnostic 

artifacts and cannot be assigned to specific temporal periods. Also, middle bajada sites are 

overrepresented in the settlement pattern. Similarly, the statistically different settlement 

distributions of Middle Archaic and Early Agricultural period sites in the greater Tucson 

Basin (Pearson chi-square = 9.109; probability value = 0.011) are also misleading. As 

mentioned, significant alluviation along the middle Santa Cruz River strongly influences 

the distribution of sites in floodplain contexts in this area. 
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To determine if the structures of resources in these environments are influencing 

the distribution of sites among the three geographic areas, the distribution of all general 

Archaic, Early and Middle Archaic, and Early Agricultural sites were combined and 

compared among all geographic areas. Combining the distribution of all Archaic and Early 

Agricultural period sites should also help reduce the effect of some of the biases in 

archaeological data such as differential preservation, identification, and dating of 

archaeological sites that are evident among the three drainage basins. Results indicate 

significant differences (Pearson chi-square = 39.105; probability value = 0.000) among 

these areas. In the greater Tucson Basin, sites are most abundant in the upper bajada (Sl.l 

percent), with fewer sites in the middle bajada (30.6 percent) and valley bottom (18.3 

percent). In the Cienega Valley, the frequency of sites is similar between upland and valley 

bottom settings (33.6 and 42.2 percent), with fewer sites in the middle bajada (24.2 

percent). In the San Pedro Valley, upper bajada (37.8) and middle bajada (38.8 percent) 

sites are most abundant while valley bottom sites (23.4 percent) are less abundant. 

Differences among these geographic areas seem to reflect differences in the 

structure of resources in each region. In all geographic areas, valley bottom settings would 

have contained abundant and diverse plant settings and would have been preferentially 

exploited. Upper bajada resources are typically located less than 10 to 12 km from major 

drainages (the Santa Cruz River, Rillito Creek, and Brawley Wash) in the greater Tucson 

Basin and in the Cienega Valley, but twice that distance (16 to 20 km) from the San Pedro 

River. Therefore, upper bajada resources in the greater Tucson Basin could be exploited in 

a one day round trip from floodplain areas depending upon the type of procured resources. 
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Exploitation of upper bajada resources would have required an excursion lasting multiple 

days from floodplain sites in the San Pedro Valley. Once procured, resources would have 

to be transported back to the main residential location, a considerable distance in the San 

Pedro Valley. 

In the Tucson Basin proper, the middle bajada was infrequently used because it 

was a narrow zone on one side of major drainages and a broad zone with comparatively 

less species diversity on the other side of these drainages. In contrast, the upper bajada 

was conveniently located near diverse plant species and water sources. In the remainder of 

the greater Tucson Basin, there appears to have been increased use of middle bajada 

contexts. Mountains in these areas are not as high as those surrounding the Tucson Basin 

proper and contain few springs. As a result, water sources in these areas would have been 

less reliable and the diversity of plant species less because there were fewer vegetative 

communities to exploit. Since water and food resources in middle and upper bajada 

contexts in these areas are similar, it should not be surprising these environmental zones 

were used similarly throughout much of the greater Tucson Basin. 

In the Cienega Valley, sites were almost twice as frequent in upland settings than 

in middle bajada settings. Upland areas had reliable water sources and diverse plant and 

animal resources. Since these resources were less abundant in middle bajada contexts, sites 

in middle bajada contexts are only located where these important economic resources 

were found. 

In the San Pedro Valley, travel time and distance to procure upper bajada 

resources from floodplain sites was much higher when compared with the other 
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geographic areas, making it less likely that occupants of floodplain sites would routinely 

conduct logistical forays to procure resources in upper bajada settings. More likely, 

Archaic and Early Agricultural groups moved their residential locations either between 

upper bajada and floodplain contexts, or within these zones on a seasonal, annual, or 

multiannual basis. 
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CHAPTERS 

CONCLUSIONS ON LAND USE 

AND MOBILITY IN SOUTHEASTERN ARIZONA 

In this study, a model for differential land use in the Cienega Valley, the greater 

Tucson Basin, and the middle San Pedro Valley was developed based on the 

environmental structures of each geographic area. Artifact assemblages, site structure, and 

distributions of 14 Archaic and Early Agricultural period sites in the Cienega Valley were 

analyzed to reconstruct land use and mobility strategies of foragers and early farmers 

during the Archaic and Early Agricultural periods. Once Archaic and Early Agricultural 

period settlement patterns and mobility strategies were identified, comparisons were made 

between the settlement patterns and mobility strategies identified in Cienega Valley and 

those found in the greater Tucson Basin and middle San Pedro valleys. This chapter 

reviews the major results of the settlement pattern and mobility studies during Archaic and 

Early Agricultural periods in the three geographic areas. Then, the model for differential 

land use in the three geographic areas is evaluated. Finally, the implications of these results 

on Middle Archaic and Early Agricultural nnobility strategies and transitions to agriculture 

are briefly discussed. 

CIENEGA VALLEY 

Based on the number of sites in the study area, population increased between the 

Early Archaic (N = 6), Middle Archaic (N = 24), and Early Agricultural (N = 50) periods. 
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with an approximately 3,000-year gap separating the Early and Middle Archaic period 

occupations in the study area (see Table 4.4). 

Analysis of site distributions in the Cienega Valley has documented both 

similarities and differences in the artifact assemblages and settlement distributions during 

the Early Archaic, Middle Archaic, and Early Agricultural periods. Not surprisingly, 

patterns of Archaic and Early Agricultural sites in the Cienega Valley, greater Tucson 

Basin, and middle San Pedro Valley indicate sites were located primarily with respect to 

perennial and seasonal sources of water. These water sources enabled growth of more 

diverse and abundant plant resources than are found in areas away from water sources. 

Together, the water and plant resources would have attracted a variety of game animals, 

increasing the economic potential of these areas. In all geographic areas and all cultural 

periods, sites are located along major axial drainages, near springs, and at canyon mouths 

at the base of mountains. Locations of Archaic and Early Agricultural sites in middle and 

lower bajada zones tend to follow the alignments of major valley drainages, often near lush 

riparian habitats. Some sites are also located on ridgetops and hills, with good views of the 

surrounding landscape. 

Despite general similarities in the distributions of Archaic and Early Agricultural 

sites, some differences in subsistence-settlement systems are documented between cultural 

periods within Cienega Valley, as well as among the Cienega Valley, the greater Tucson 

Basin, and middle San Pedro Valley. With any given time period, the artifact assemblages 

from surface collected sites in The Cienega Valley are quite similar. Differences between 

the artifact assemblages and settlement distributions of Middle Archaic and Early 
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Agricultural periods in Cienega Valley mirror many of the changes observed elsewhere in 

southeastern Arizona and the American Southwest. 

Eariy Archaic Period 

Most Eariy Archaic sites (N = 4) are located in upland areas of the northeastern 

Santa Rita Mountains, with only two located in the middle bajada and floodplain areas 

near Cienega Creek. The preservation and visibility of Early Archaic sites have been 

significantly affected by subsequent erosion, particularly during the middle Holocene and 

later prehistoric and historic period occupations of the area. Geological processes have 

removed alluvial and colluvial deposits that might have contained cultural materials dating 

to the Early Archaic period, and subsequent use of the area has obscured what little 

evidence remained. 

Although two sites with point styles dating to the Early Archaic period were 

surface collected for the current study and several sites have been excavated (Huckell 

1984a), artifact assemblages from these sites provide insufficient data to adequately assess 

the activities conducted at them and the sites' overall functions. Sites with Early Archaic 

period components either have substantial later period components (based on temporally 

diagnostic artifacts) or were considered likely to have later period components based on 

their geomorphic setting and proximity to Cienega Creek. Since sites with Early 

Agricultural period components in Cienega Valley are small and located near water 

sources where economically important food resources are clustered, I argue that Early 

Archaic foragers were highly mobile, moving frequently about the landscape in relatively 
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small groups. The distribution, size, and low visibility of sites with Early Archaic period 

components in Cienega Valley mirrors patterns documented in the greater Tucson Basin, 

the middle San Pedro Valley, and elsewhere in southeastern Arizona (Mabry and Stevens 

2000). 

Middle Archaic Period 

Many Middle Archaic sites are situated in the southern (upper) portion of Cienega 

Creek. This area apparently had more favorable environments for the preservation of 

archaeological sites and for human habitation than found in the northern (lower) portion of 

Cienega Valley just south of the Narrows. Near the confluence of Cienega Creek and 

Matty Canyon. Pleistocene deposits are unconformably overlain by alluvial deposits dating 

to the Early Agricultural period (see Figure 7.1); no alluvial deposits dating to the Middle 

Archaic period have been identified in the northern (lower) portion of Cienega Creek 

(Eddy 1958; Eddy and Cooley 1983). 

The southern (upper) portion of Cienega Creek is surrounded by a rolling, open 

landscape, with more pure grassland environments than in the lower portion of Cienega 

Creek. The tloodplains of Cienega Creek and Gardner Canyon would have supported 

extensive, dense stands of Sacaton grass (Sporobolus), the seeds of which could have been 

collected during the late summer and early fall. Although abundant edible grass seeds are 

present in grassland environments, the presence of large game was probably also a 

consideration for foragers and early farmers exploiting this area. The southern area would 

also have supported two large game species-mule deer and pronghom. Mule deer are 
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larger than pronghoms and would have provided nxire meat for consumption. Pronghoms, 

however, form larger bands during the fail and winter than they do during the summer 

(Wilson and Reeder 1990), which may have made them easier to hunt. When combined 

with the riparian habitat along the major drainages, the southern portion of Cienega Creek 

would have provided relatively abundant and predictable edible plants and game resources. 

Middle Archaic sites in upland areas were primarily located with respect to 

perennial and seasonal sources of water. In the northeastern Santa Rita Mountains, they 

are also located near ridgelines that had particularly favorable habitats for deer (Huckell 

1984a). In the middle bajada, at least one site is advantageously located to nionitor the 

movement of game along Empire Gulch. 

Although the frequencies of all artifact types vary somewhat among Middle 

Archaic sites (see Table 6.2), there are no significant differences in the diversity of artifact 

assemblages found at sites that cannot be accounted for by sample size. Biface-to-core 

ratios, reduction intensity of unifacial and bifacial implements as measured by L/Th and 

W/Th ratios, and other attributes of artifact assemblages are also very homogeneous 

among sites dating only to the Middle Archaic period. Bifacial reduction indices are 

statistically different among Archaic, Archaic to Early Agricultural, and Early Agricultural 

sites. Unifacial reduction indices are not statistically different among sites from these 

periods. Archaic sites with extensive, overlapping ceramic period occupations generally 

contained larger cores. This suggests large core dimensions are indicative of expedient 

lithic procurement strategies and expedient core reduction. These activities were likely 

conducted by later ceramic period occupants of the sites. 
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Based on assemblage size, site area, and content of the artifact assemblages, sites 

were divided into three types: limited/activity/task-speciiic, multiple-activity/generalized-

foraging, and unknown Hinction. Task-specific, or limited-activity sites, are interpreted as 

logistical sites, while generalized-foraging or multiple-activity sites are interpreted as 

residential sites. All types of sites are found throughout the bajada and along Cienega 

Creek. 

Although Bayham et al. (1986:372) suggested overlapping geographic 

distributions of Pinto/San Jose and Chiricahua points in the Picacho Dune area indicate 

different social groups with different ecological strategies, there is no evidence in Cienega 

Valley that the distribution of Pinto/San Jose, Chiricahua, and Cortaro points are 

indicative of different social groups or different subsistence strategies. Pinto/San Jose and 

Chiricahua points are found together in excavated assemblages in upland areas and 

separately at excavated and surface collected sites in upland and valley bottom settings 

that appear to have similar functions and distributions. Cortaro points are found in 

association with almost all other Middle Archaic point styles. Since they occur in upland, 

middle bajada, and valley bottom settings, they do not appear to be associated with 

hunting a particular game species. Although Cortaro points are found at all site types, they 

are more frequently associated with generalized-foraging sites, suggesting this point style 

was a multiple-purpose tool serving numerous functions. Clearly, additional research from 

well-dated Middle Archaic contexts is necessary before convincing statements can be 

made associating Chiricahua, Pinto/San Jose, and Cortaro points with a specific social 

identity, ecological strategy, or function. 
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Eariy Agricultural Period 

During the Early Agricultural period, there is a shift in settlement toward areas 

better suited to agriculture. In the northern Santa Rita Mountains, Early Agricultural 

period sites are located slightly downslope in nx^re open, less dissected areas and only 

task-specific sites are found where most Middle Archaic sites are (Huckell 1984a). Along 

Cienega Creek, residential sites shifted to areas of the creek with perennial surface flows. 

Although San Pedro points are present in Early Agricultural period deposits dating 

to the San Pedro and Cienega phases, an attempt was made to examine the settlement 

distributions of each phase of the Early Agricultural period using other types. In addition 

to existing radiocarbon dates, sites were assigned to the San Pedro phase based on the 

presence of San Pedro and/or Empire points. Sites with Cienega or San Pedro and 

Cienega points were assigned to the Cienega phase. 

San Pedro phase sites are spaced at regular intervals in the valley bottom; in upland 

settings they are along open and relatively undissected portions of the canyons. In both of 

these areas, water sources, alluvial deposits, and topography create environments 

favorable for the cultivation of maize by floodwateror irrigation forming techniques. 

Along Cienega Creek, residential sites are spaced at regular intervals (3-4 km from one 

another). Task-specific sites are located in the valley bottom and in less open, more 

dissected reaches of canyons in the bajada. 

During the Cienega phase, there is a decrease in the number of sites in the northern 

Santa Rita mountains, a slight increase in the number of sites in the valley bottom, and a 

clustering of sites near the confluence of Cienega Creek and its tributaries. The only Early 
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Agricultural period sites in the floodplain of Cienega Creek are exposed in the arroyo 

walls beneath at least 30 ft of alluvium. This settlement pattern suggests increased 

commitment to maize agriculture. 

Like the Middle Archaic period, frequencies of all artifact types vary somewhat 

between sites, but there are no significant differences in the diversity of artifact 

assemblages, biface-to-core ratios, reduction intensity of bifacial and unifaciai implements 

as measured by L/Th and W/Th ratios, and other attributes of the artifact assemblage 

among sites dating solely to the Early Agricultural period. Early Agricultural sites with 

substantial ceramic period deposits generally contained larger core dimensions, again 

suggesting expedient lithic procurement and core reduction activities conducted by 

ceramic period occupants of the site. Similarities in the artifact assemblages from sites 

with Early Agricultural period components may be the result of an overlay of occupations 

at sites. If different logistical activities are conducted at a particular location, the artifact 

assemblage at that location may contain the sort of diverse artifact assemblage expected 

for residential/multiple-activity site. Site function is further obscured if a particular 

location has repeatedly functioned as a residential/muhiple-activity site and a 

logistical/limited-activity site. 

While assemblages are more or less uniform within periods, there are strong 

differences between Archaic and Early Agricultural lithic assemblages, regardless of 

inferred site function (Table 8.1). Sites that date solely to the Archaic period generally 

have higher frequencies of bifacial cores, while Early Agricultural sites have higher 

frequencies of single and multiple platform cores. The frequency of bifacial implements 
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tends to be higher at Archaic period sites than at later period sites. The reduction indices 

of bifacial implements are statistically different between Archaic and Early Agricultural 

periods. Both unifacial and bifacial reduction indices show a decrease in reduction 

intensity through the Archaic, Archaic to Early Agricultural, and Early Agricultural 

periods. Combined, these characteristics indicate the occupants of Archaic sites utilized a 

flaked stone technology, associated with high mobility and a dependence on a great deal 

on curated artifacts. In contrast. Early Agriculturalists relied niore on hand-held core 

technology and resharpened their flaked stone implements less frequently-traits associated 

with expedient lithic technologies. These characteristics suggest less mobility and tool 

curation. 

GREATER TUCSON BASIN AND MIDDLE SAN PEDRO VALLEY 

Eariy Archaic Period 

Sites with Early Archaic or possible Early Archaic components in the greater 

Tucson Basin (N = 6) are located in upper bajada settings. In the middle San Pedro 

Valley, the only site with a possible Early Archaic period component is located in a buried 

context along the San Pedro River (Haynes and Haury 1982). The paucity of Early 

Archaic sites across southeastern Arizona probably represents a combination of low 

population densities, the relatively high mobility of Early Archaic groups, the ephemeral 
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Table 8.1. Summary of major results of flaked stone assemblage analyses from surface 
collected sites in the Cienega Valley. 

Artifact Class Results of Analyses 

Flaked Stone 

Cores Archaic sites that do not have evidence of a ceramic period 
occupation generally have higher frequency of bifacial cores than 
Early Agricultural period sites. 

Early Agricultural sites have lower frequencies of bifacial cores, but 
higher frequencies of single and multiple platform cores than 
Archaic sites. 

Hammer- The frequencies of cores and hammerstones are not significantly 
stones correlated among all Archaic, Archaic to Early Agricultural, and 

Early Agricultural sites. 

Bifacial The frequency of bifacial implements tends to be higher at Archaic 
Implements period sites than at later period sites. 

Archaic period sites have low L/Th and W/Th ratios, while Early 
Agricultural period sites have high L/Th and W/Th ratios. 

There is a decreasing trend in Uthic reduction intensity between the 
Archaic and Early Agricultural periods. 

Unifacial There is a weak trend toward a decrease in lithic reduction intensity 
Implements between the Archaic and Early Agricultural periods. 
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nature of Early Archaic sites occupied for short durations (Mabry and Stevens 2000), and 

low site visibility and preservation of many Early Archaic sites (Haynes and Haury 1982; 

Sayles 1983; Sayles and Antevs 1941; Waters 1986b). 

Middle Archaic Period 

Like the Cienega Valley, the increase in tte number of Middle Archaic sites in the 

greater Tucson Basin (N = 78) and middle San Pedro Valley (N = 18) suggests an increase 

in population density. In both areas, most Middle Archaic sites are located in upper bajada 

zones, although some are found in the lower bajada and buried floodplain settings in the 

valley bottom and middle bajada settings near reliable water sources and economically 

important resources. While most Middle Archaic sites are small, indicating brief 

occupations and high residential mobility, there are some large, multiple-activity sites 

which may indicate aggregation, reduced mobility during certain seasons, or repeated 

occupied site locations (Dart 1986; Douglas and Craig 1986; Gregory, ed. 1999; personal 

communication, Jonathan Mabry 2(X)1; Mabry and Stevens 2000; Roth 1989; van der Pot 

1994b). 

Eariy Agricultural Period 

In the greater Tucson Basin, sites are most abundant in the upper bajada, followed 

by valley bottom and middle bajada settings. In the middle San Pedro Valley, sites are 

most abundant in the middle bajada, where there is high site density along an intensively 

investigated area along the Babocomari River (see Table 7.7). The position of major 
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drainages within valleys and basins best accounts for differences in settlement patterns 

between the Tucson Basin proper and the greater Tucson Basin and middle San Pedro 

Valley during these periods. When major drainages are located roughly in the middle of 

the valley, sites are more likely to occur in the middle bajada. However, if major drainages 

are located near the base of mountains at one side of a valley, there is little use for the 

middle bajada. In the Tucson Basin proper, this is due to high species diversity and narrow 

aerial extent of middle bajada contexts between major drainages and the low species 

diversity and broad areal extent of middle bajada contexts on the other side of these 

drainages. 

Multiple-activity/residential sites and limited-activity/task specific sites appear to 

be represented in both upper bajada and valley bottom settings in each geographic area. 

This pattem-task-specific sites logistically organized around residential settlements in 

upper bajada and floodplain contexts-suggests residential mobility in the greater Tucson 

Basin and middle San Pedro Valley. However, it is not clear if this variability reflects 

residential movement benveen environmental settings or within them in a manner 

resembling the dualistic settlement pattern outlined by Fish et al. (1990b, 1992). However, 

the most important edible plants, ethnographically, such as cacti, mesquite, ironwood, 

paloverde, chenopodium, amaranth, and agave (Castetter and Bell 1942; Castetter and 

Underbill 193S; Felger and Moser 198S; Russell 1908) would have been available within a 

day's foraging radius from sites located along the middle Santa Cruz River and upper 

bajada settings in the greater Tucson Basin. Residents of both upper bajada and valley 

bottom sites would have been able to exploit similar food resources, although the seasonal 
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availability and spatial distribution of food resources differed among these settings (see 

Chapter 2, this volume). In the middle San Pedro Valley, exploitation of upper bajada 

resources by occupants of sites in the valley bottom (or vice versa) would have typically 

required more than one day. In both geographic areas, it is likely that residential mobility 

occurred between and within upland and valley bottom settings. 

REGIONAL VARIABILITY 

Settlement Patterns 

Based on the settlement pattern data described for the Cienega Valley, the greater 

Tucson Basin, and the middle San Pedro Valley, significance tests comparing the 

settlement distributions among geographic areas should be used with caution. Site 

preservation and visibility differs significantly among these geographic areas due to 

substantial alluviation since the Middle Archaic period. The effect of this deposition is 

most pronounced along the Santa Cruz and San Pedro rivers, which have the largest 

drainage networks. Also, relatively few temporally diagnostic artifacts have been identified 

in the San Pedro Valley, which hampers comparisons with other valleys. Despite variable 

preservation and poor site visibility, similarities and differences are apparent in the 

locations of sites within upland and valley bottom settings between the Archaic and Early 

Agricultural periods, and to a lesser extent, between the San Pedro and Cienega phases in 

all geographic areas-particularly Cienega Valley. 
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Model of Differential Land Use in Southeastern Arizona 

My model for differential land use in southeastern Arizona suggests the 

environmental structure of The Cienega Valley, the greater Tucson Basin, and the middle 

San Pedro Valley influenced settlement patterns during the Archaic and Early Agricultural 

periods. I argue: (1) valley bottom settings would have been preferentially exploited 

because they contained abundant, highly diverse, and highly predictable plant resources; 

(2) upper bajada settings would have been most intensively exploited in the greater 

Tucson Basin because of the diverse, abundant, and predictable resources found in 

Arizona Upland Subdivision of Sonoran IDesertscrub, although those were also regularly 

used in the Cienega and San Pedro valleys, which contained oak and evergreen 

woodlands; and (3) use of middle bajada settings would have differed the most among the 

three geographic areas. In the Cienega and San Pedro valleys, middle bajada contexts 

would have been infrequently exploited because of the uniform distributions and low 

species diversity of low ranked resources found in semidesert grasslands and Chihuahuan 

Desertscrub biotic communities. In the greater Tucson Basin, middle bajada contexts 

would have been exploited more than in the Cienega and San Pedro Valleys because of the 

high diversity and predictable food resources found in Arizona Upland Subdivision of 

Sonoran Desertscrub. 

Evaluation of Model of Differential Land Use in Southeastern Arizona 

Valley Bottom Settings. My model did well characterizing the use of valley bottom 

and upper bajada and upland settings. In all geographic areas, multiple-activity and 

limited-activity sites were located predominantly in valley bottom settings and on upper 
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bajadas at the bases of mountains (Altschul and Jones 1990; Fish et al. 1991; Huckell 

1984a, 1988; Roth 1989; Mabry and Stevens 2000; Simpson and Wells 1983, 1984; 

Stevens 1999a, 2000; Whalen 1971, 1975). Valley bottom settings have areas containing 

perennial and seasonal sources of water and abundant, highly diverse, and highly 

predictable plant resources which would have attracted a variety of game to these areas 

(Table 8.2). The concentration of economically important resources in valley bottom 

settings led foragers and early farmers to preferentially exploit this environmental setting 

during the Archaic and Early Agricultural periods. 

Upland Settings. In all geographic settings, upland settings were intensively 

exploited and contained both multiple- and limited-activity sites (see Table 8.2). Upper 

bajada settings in the Cienega and San Pedro valleys contained numerous springs, oak 

woodlands, and conifer forests, which contained resource patches that were predictable 

and abundant, but with considerably less species diversity than found in riparian areas. In 

contrast, upper bajada settings of the Tucson Basin proper contained abundant springs and 

predominantly Sonoran Desertscrub vegetation, with semidesert grasslands, oak 

woodlands, and conifer forests at progressively higher elevations. As a result, plant 

resources in upper bajada contexts in the Tucson Basin, especially those in the Sonoran 

Desertscrub vegetation, were very predictable, seasonally abundant, and highly diverse 

resource patches. In all geographic areas, the abundance and relative diversity of 

important economic resources lead to increased use of these areas. 

However, in some areas of the greater Tucson Basin, upper bajada contexts have 

less water and species diversity because the elevational gradient of the surrounding 



396 

Table 8.2. Comparison of environmental structure, abundance of food resources, and 
settlement patterns in Cienega Valley, the middle San Pedro Valley, and the greater 
Tucson Basin. 

Cienega Valley 
Middle San Pedro 
Valley Greater Tucson Basin 

Upper Bajada Settings 

Biotic 
community 

Oak woodlands 
Pine forests 

Resource 
patches 

Settlement 
patterns 

-Predictable 
-Abundant 
-Moderate species 
diversity 

Small residential 
(generalized 
foraging or mixed 
foraging and 
farming) and 
logistical (task-
specific) sites 

Middle Bajada Settings 

Biotic Semidesert 
community Grasslands 

Resource 
patches 

-Uniform spatial 
distributions 

-Seasonal 
abundance 

-Low species 
diversity 

Oak woodlands 
Pine forests 

-Predictable 
-Abundant 
-Moderate species 
diversity 

Small residential 
(generalized foraging 
or mixed foraging and 
farming) and logistical 
(task-specific) sites 

Chihuahuan 
Desert scrub 

-Uniform spatial 
distributions 

-Seasonal abundance 
-Very low species 

diversity 

Predominantly 
Sonoran Desertscrub, 
but also semidesert 
grasslands 
oak woodlands 
pine forests 

-Very predictable 
-Seasonally abundant 
-High species 
diversity 

SmaU residential 
(generalized foraging 
or mixed foraging and 
farming) and logistical 
(task-specific) sites 

Sonoran Desertscrub 

-Very predictable, 
-Seasonally abundant 
(even during periods 
of drought) 

-High species 
diversity 
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Table 8.2. Continued. 

Middle San Pedro 
Cienega Valley Valley Greater Tucson Basin 

Settlement Small-to-medium Small-to-medium Very few sites in the 
patterns sized residential sized residential Tucson Basin proper. 

(generalized (generalized foraging but relatively high 
foraging or mixed or mixed foraging and frequency of sites with 
foraging and farming) and logistical unknown (unctions in 
farming) and (task-specific) sites other areas of the 
logistical (task- greater Tucson Basin 
specific) sites 

Valley Bottom Settings 

Biotic Riparian Riparian Riparian 
community 

Resource -Highly predictable -Highly predictable -Highly predictable 
patches -Abundant -Abundant -Abundant 

-Very high species -Very high species -Very high species 
diversity diversity diversity 

Settlement Medium-to-large Medium-to-large sized Medium-to-large sized 
Patterns sized residential residential residential 

(generalized (generalized foraging (generalized foraging 
foraging or mixed or mixed foraging and or mixed foraging and 
foraging and farming) and logistical farming) and logistical 
farming) and (task-specific) sites (task-specific) sites 
logistical (task-
specific) sites 
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mountains is less and tiiere are fewer springs. Both factors resulted in fewer vegetative 

communities in upper bajada contexts in some areas. West of the Picacho Mountains, 

upper bajada areas have fewer reliable sources of water (Phillips et al. 1993). As a result. 

Middle Archaic and Early Agricultural period sites in that area are primarily situated with 

respect to local high water tables created by drifting sand dunes blocking drainage 

channels, not perennial or seasonal springs (Bayham and Morris 1986). Supporting only 

the Arizonan Upland Subdivision of Sonoran Desertscrub, the Tucson and Roskruge 

mountains do not have the species diversity found in upper bajada settings of the Catalina 

Mountains, which supports additional vegetative communities because of its greater 

elevational gradient. 

Due to the physical and environmental structures, occupants from settlements in 

valley bottom and upper bajada settings in the Cienega Valley and greater Tucson Basin 

could have exploited resources from any biotic community in the valley with a single day's 

round trip foray because typically less than 10-12 km separate upper bajada and valley 

bottom settings. In contrast, the middle San Pedro Valley would have required longer 

travel times, making foragers in valley bottoms spend multiple days procuring upper 

bajada resources, and vice versa, since upper bajada and valley bottom settings are 

separated by 16-20 kms. Once procured, resources would have to be transported back to 

the main residential location, a considerable distance in the San Pedro Valley. This makes 

it less likely that occupants of floodplain sites would routinely conduct logistical forays to 

upper bajada settings. More likely. Middle Archaic and Early Agricultural groups moved 
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their residential locations either between upper bajada and floodplain contexts, or within 

these zones on a seasonal, annual, or multiannual basis. 

Middle Bajada Settings. My model overestimated use of middle bajada settings in 

the Tucson Basin proper but underestimated its use in the Cienega and San Pedro valleys. 

However, it seemed to accurately characterize middle bajada use in other areas of the 

greater Tucson Basin. 

The Tucson Basin proper has relatively few sites located in middle bajada zones 

due to the physical and environmental structures of the area. Although the Tucson Basin 

proper is very wide, major drainages are located relatively close to the bases of the 

surrounding mountains. As a result, the middle bajada was a narrow zone on one side of 

the major drainages and a broad zone with comparatively low species diversity on the 

other side of these drainages. This physical structure made it possible for foragers to 

exploit the various biotic communities located at different elevations in the basin and 

surrounding mountains and return to residential sites in the valley bottom and upper bajada 

the same day. Compared with valley bottom and upper bajada settings, the middle bajada 

setting had lower species diversity and was not preferentially exploited. 

In other areas of the greater Tucson Basin, the Cienega Valley, and the middle 

San Pedro Valley, both small, limited-activity and large, multiple-activity sites are 

scattered in middle bajada zones along major tributaries and adjacent to perennial springs. 

In the greater Tucson Basin, mountains are not as high as those surrounding the Tucson 

Basin proper and contain few springs. As a result, water sources across other areas of the 

greater Tucson Basin would have been less reliable and the diversity of plant species less 
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because there were fewer concentrations of economically important resources near water 

sources to exploit. Since water and food resources in middle and upper bajada contexts in 

these areas are similar, these environmental zones were similarly used throughout much of 

the greater Tucson Basin. In the Cienega and middle San Pedro valleys, important 

economic resources were less abundant and less diverse in middle bajada contexts than in 

upland and valley bottom settings. However, the abundance and diversity of important 

economic resources increased near perennial springs such as Empire Gulch or along large 

tributaries with seasonal flow, such as the Babocomari River, enabling increased use of 

this environmental setting. 

Mobility 

A change in mobility strategies between the Middle Archaic and Early Agricultural 

periods in the Cienega Valley is also evident by a shift in settlement to areas best suited to 

agriculture and by a decrease in biface-to-core ratios, significantly different reduction 

indices of bifacial implements, and a decrease in reduction indices of bifacial and unifacial 

implements, suggesting less tool curation through time (see Table 8.1). Across 

southeastern Arizona, Early Agricultural groups became less residentially mobile and more 

logistically organized. Seasonal vertical shifts between resource zones likely occurred (see 

Chapter 2, this volume). 

The spatial extent of foraging and hunting ranges may have also changed between 

the Middle Archaic and Early Agricultural periods (Bayham 1982; Shackley 1990, i996a; 

Szuter and Bayham 1989; Wills 1995). Based on comparisons of upland and lowland 
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settings in the Southwest, Wills (1995) suggests exploitation of important food resources 

in the lowlands required smaller foraging ranges than in upland areas because food 

resources are highly predictable and have overlapping distributions. Smaller foraging 

ranges and decreased mobility during the Early Agricultural period are further supported 

by a decrease in the number of exploited obsidian sources between the Middle Archaic and 

Early Agricultural periods (Shackley 1990, 1996a); however, exotic lithic materials such 

as obsidian may also have been acquired by trade. 

Smaller foraging ranges and a shift to logistical procurement strategies may have 

necessitated an increase in hunting ranges (Wills 1995). Support for larger hunting 

territories and logistical hunting strategies may be found in excavated faunal assemblages 

from Ventana Cave (Bayham 1982). Evidence of increasingly specialized hunting tactics 

between the Middle Archaic and ceramic periods (Bayham 1982) appears to reflect 

increasing residential stability in lowland riparian settings and regional hunter-gatherer 

territories (Szuter and Bayham 1989). Since logistical mobility may be associated with 

increased exploitation of distant resources, hunters may have targeted larger game to 

offset longer distances to highland hunting areas and thus, costlier trips (Szuter and 

Bayham 1989). 

TRANSITION TO AGRICULTURE 

The most frequently asked questions regarding the transition to agriculture in the 

Southwest relate to when and where cultigens arrived, the mechanism by which they 
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arrived, why they were adopted, and whether they were added to a suite of indigenous 

cultigens. Each of these issues is addressed briefly in light of the current study. 

The dating of the arrival of maize in the southeastern Arizona is not secure. 

Environmental conditions suitable for agriculture have been present in the area since about 

3500-3000 B.C. (Mabry and Stevens 2000). However, based on direct radiocarbon dates 

of two maize samples, the earliest evidence for maize in the Southwest does not occur 

until about 2500 B.C. in the Tucson Basin (Freeman 1997) and about 2100 B.C. at 

McEuen Cave in the Gila Mountains (Huckell et al. 1999). The paucity of maize in these 

deposits suggests maize did not comprise a significant component of the diet for the 

Middle Archaic occupants at these sites. Maize is more abundant and consistently 

represented at sites dating between about 1700 and 1200 B.C. (Gregory et al. 2002; 

Stevens 1999b; Welhnan, cited in Mabry 1998a:770; Wocherl and Clark 1997). This 

suggests an increased importance of maize in the diet. The geographic distribution of sites 

with early, reliable evidence of maize agriculture suggests maize was first cultivated along 

major axial drainages in southeastern Arizona, particularly the middle Santa Cruz River. 

As reviewed in Chapter 1, several researchers suggest indigenous, mobile hunter-

gatherers adopted agriculture from farmers farther south (Ciolek-Torrello 1995; Ford 

1981; Haury 1950, 1962; Hunter-Anderson 1986; Irwin-Williams 1973; Kidder 1924; 

Minnis 1985; Parry et al. 1994; Vierra 1994; Wills 1988a, 1988b, 1992; Wills and Huckell 

1994). Others postulate that climatic amelioration led to large-scale population 

movements, including colonizing agriculturalists in the Southwest (Berry 1982; Berry and 

Berry 1986; Huckell 1990). While there are changes in mobility and settlement patterns. 
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the current study does not indicate a major settlement reorganization from the Middle 

Archaic to Early Agricultural periods. This suggests a rapid, complete change to a more 

sedentary lifestyle did not occur, as would be expected if colonizing agriculturalists 

entered the region. This suggests population continuity between the Middle Archaic and 

Early Agricultural periods and gradual adoption of agriculture by indigenous farmers. 

The presence and frequency of food-milling equipment at Middle Archaic sites and 

the intensively processed faunal remains (B. Huckell 1995; James 1990; Thiel 1998; 

Windmiller 1973) suggests new plants were added to the diet (increased diet breadth) and 

the intensity of food processing increased compared with earlier periods. Even though 

collecting and processing seeds such as chenopodium, amaranth, and Sporobolus required 

additional labor. Middle Archaic foragers must have perceived this additional cost as small 

compared to the overall benefit. Regardless of whether the abundance of higher ranked 

resources decreased, this suggests increased diet breadth and intensity of food processing 

were two strategies adopted by foragers (either consciously or unconsciously) to reduce 

the economic risk in their daily subsistence. It is not clear whether the economic risk or 

perception of risk was great enough during the late Middle Archaic period to warrant 

intentional manipulation and cultivation of native plants (see below). The paucity of 

storage features at excavated Middle Archaic sites certainly suggests foragers were not 

trying to maximize their harvesting yields for use during resource poor seasons. Also, 

settlement patterns from the Cienega Valley and adjacent drainages do not indicate a shift 

in settlement toward areas where chenopodium, amaranth, and Sporobolus plant species 

could have been preferentially exploited. 
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It appears that 800 or more years separate the introduction of agriculture in the 

Middle Archaic period and the consistent use of the cultigens in the Early Agricultural 

period. The causal factors for the increased use of cultigens in the Early Agricultural 

period are not clear, but may relate to a change in the predictability or availability of other 

resources, increased population, some other factor, or a combination of factors. As the 

number of identified and systematically excavated archaeological sites dating to the late 

Middle Archaic and unnamed phase of the Early Agricultural period increases, processes 

involved for the increased use of cultigens will be better understood. 

The abundance of maize at Early Agricultural period sites indicates the importance 

of maize in the diet, but the diversity of wild plant foods and the heavy processing of 

artiodactyl remains to extract marrow and grease firom animal bones (Thiel 1998), 

indicates maize agriculture was part of a broad-spectrum subsistence strategy. This 

strategy, with its intensive processing of cultigens, wild plants, and game, suggests an 

attempt to minimize the overaU food risk by maximizing returns, rather than maximizing 

crop production (Mabry and Stevens 2000). The impetus to maximize yield of hunted, 

foraged, and cultivated resources may be influenced by a nunriier of factors such as a 

decrease in high-ranked resources, or a real or perceived increase in population. 

There is some evidence that some San Pedro phase groups in the middle Santa 

Cruz Valley attempted to maximize maize production, and possibly edible weed 

production, by constructing water control features (Mabry and Stevens 2000). Such 

efforts would not have increased crop productivity significantly because of the small scale 

and unsuccessful engineering of several of the canals (Mabry 2001). However, they would 
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have increased, "the variety and total biomass of edible weeds in fields and along canals" 

and helped buffer seasonal food scarcity and occasionally low crop yields (Mabry and 

Stevens 2000:39). In the Cienega Valley, the greater Tucson Basin, and the middle Santa 

Cruz Valley, edible food resources would have been least available during the late winter. 

In the Cienega Valley and the middle San Pedro Valley, relatively few edible plant foods 

were available in the dry, early summer (May and June), but occupants of bajada and 

foothills settings in the greater Tucson Basin would have been able to harvest large 

quantities of saguaro fruit and choUa pads and buds during an otherwise resource poor 

season throughout southeastern Arizona (Mabry and Stevens 2000). 

In the Cienega Valley and greater Tucson Basin, shifts in settlement patterns 

toward areas suitable for agriculture occurred within the Early Agricultural period, 

particularly during the Cienega phase. This suggests maize agriculture became increasingly 

important to the diets of early farmers approximately a thousand years after the 

introduction of cultigens to the Southwest. 

Maize and other tropical cultigens from Mesoamerica may have been added to a 

suite of indigenous, possible cultigens such as chenopodium and amaranth (Bohrer 1991; 

Haury 1983; Minnis 1992; Toll and CuUey 1983; Wills 1995; Winter and Hogan 1986). 

On valley floors, San Pedro phase groups emphasized agriculture in their subsistence 

strategies, but also exploited a wide variety of wild plants and animal species (Diehl 1999, 

2001; L. Huckell 1995b; Mabry 2001; Szuter and Bayham 1995). However, it is not clear 

if the variety and abundance of wild plants represent, "cultivation, encouragement, or 

coincidence" (Mabry and Stevens 2000:39). The presence of bean, squash, cotton, and 
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tobacco at Cienega phase sites (L. Huckell 1995a, 1998) suggests several cultigens arrived 

together as a tropical crop complex, possibly at the same time as maize (Mabry 1998b). 

While macrobotanical remains were not collected during the current study, the size 

and distribution of Middle Archaic settlements do not suggest groups were spending long 

periods in riparian areas to cultivate and harvest chenopodium, amaranth, and other 

grasses. Excavated Middle Archaic sites also indicate very few storage features. If these 

native species were being intentionally cultivated, it was probably for immediate 

consumption, not for long-term storage to offset seasonal scarcity in food resources. 

CONCLUSIONS 

There are several implications of this study for interpretations of Archaic and Early 

Agricultural settlement pattems and mobility strategies in southeastern Arizona in 

particular, and transitions to agriculture in general. Temporal variability in Middle Archaic 

and Early Agricultural lithic technology, settlement pattems, and mobility strategies 

evident in the Cienega Valley largely reflect regional trends. In the Cienega Valley, 

similarities in settlement types and distributions in the Middle Archaic and Early 

Agricultural periods suggest a major reorganization of settlement did not occur between 

the two periods. This suggests regional cultural continuity during the interval when 

cultigens were adopted, which supports a scenario in which indigenous farmers adopted 

agriculture. 

In the late 1980s, Roth (1989) developed a land use model to explain settlement 

pattems in the northern Tucson Basin. This frequently cited model postulates a dichotomy 
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between residential sites in the valley bottom and logistical sites in upland settings. Early 

farmer/foragers would live at floodplain sites and send logistical groups to upper bajada 

settings to procure resources. Roth's model is frequently applied to other areas in 

southeastern Arizona. However, this study indicates the model does not characterize 

settlement patterns in the Cienega and San Pedro valleys and the greater Tucson Basin 

because multiple- and limited-activity sites occur in both upper bajada and valley bottom 

settings in all geographic areas. Also, there is greater use of middle bajada contexts than 

indicated in Roth's model. Further, recent excavations at upper bajada sites in the northern 

Tucson Basin have uncovered Early Agricultural pithouses, indicating the model is no 

longer adequate to accurately characterize settlement patterns and mobility strategies in 

the northern Tucson Basin. 

It is not clear whether the land use pattern of foragers and farmers across 

southeastern Arizona included; (I) upland and valley bottom settings sequentially, to take 

advantage of different seasonally available resources (seasonal round); or (2) if group 

mobility in the Early Agricultural period occurred within an environmental setting, similar 

to the model postulated for the northern Tucson Basin (Fish et al. 1990b, 1992). Most 

likely, foragers and early farmers moved within and between these environmental settings. 

Throughout the Cienega Valley, greater Tucson Basin, and middle San Pedro 

Valley, there are many similarities in material culture during the Middle Archaic and Early 

Agricultural periods, including projectile point styles, ground stone artifacts, and features 

such as round pithouses and bell-shaped pits. These similarities suggest groups in all areas 

either shared the same culture or had abundant social interaction. However, the physical 
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and vegetative structure of each geographic area produced different availability, 

abundance, diversity, and types of food resources. As a result. Middle Archaic and Early 

Agricultural foragers and early farmer/foragers employed somewhat different land use 

strategies in each geographic area. 

In fact, variability in environmental settings and land use strategies within an area 

of shared material culture traits have also been documented in the Natulian Period in the 

Levant (Bar-Yosef and Belfer-Cohen 1992; Byrd 1989, 1994; Henry 1985). In both 

southeastern Arizona and the Levant, evidence suggests a slow and discontinuous change, 

or oscillation in mobility strategies, during the transition to agriculture. Such oscillation in 

mobility strategies may have been an important mechanism developed by these groups to 

cope with the environmental, economic, and social consequences of reduced mobility 

(Mabry and Stevens 2000). This study indicates many subsistence and mobility strategies 

are possible within an area of shared material culture traits during the transition to 

agriculture and that this variability must be incorporated in models of land use, 

subsistence, and mobility strategies during transitions to agriculture. 
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