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This study examines Pre-Classic Hohokam sociopolitical organization 

using data collected from recent research in the middle Gila River Valley of 

southern Arizona. The Pre-Classic period, ca. A.D. 500 to 1150, witnessed the 

first appearance of extensive irrigation works in the middle Gila River Valley. It 

also witnessed the introduction of ballcourts as part of a regional ceremonial and 

exchange system. Archaeologists disagree about the conditions that gave rise to 

these developments. Some researchers point to the scale of the irrigation works 

and the apparent need for massive labor coordination to argue for political 

centralization and the emergence of bureaucratic elites. Others point to the likely 

use of ballcourts as ritual facilities to argue that ultimate authority was vested in 

the hands of religious leaders. 

The dynamics of power in Hohokam society are examined in this study 

from the vantage point of a group of households that lived at the Grewe site, the 

ancestral village to Casa Grande Ruins. Attention is directed to the demographic 

and environmental conditions that contributed to household inequality at Grewe. 

New methods are advanced for deriving population estimates and measuring 

household wealth based on architectural evidence. This information is then used 

to explore the role of wealthy households in promoting political growth in early 

Hohokam society. It is argued that the influence of wealthy households extended 

across multiple social levels and multiple generations. 
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CHAPTER 1 

INTRODUCTION 

The band-tribe-chiefdom-state model of social evolution that has 

dominated American archaeology for the past several decades has come under 

increasing attack in recent years (Blanton et al. 1996; Feinman 2000; Oilman 

1991; Yoffee 1993). The concept of a chiefdom as a middle-range society 

governed by powerful individual leaders ("chiefs") has been a focal point for 

much of this criticism. There is growing recognition that the degree to which 

leadership in middle-range societies is based on individual power can be highly 

variable (Feinman and Neitzel 1984; Netting 1990). Chiefly authority is no longer 

viewed as a preordained stage of political growth. Alternative leadership 

strategies have now been documented in a variety of cultural and historical 

settings (Feinman et al. 2000; Joyce and Gillespie 2000; Mills 2000). 

This shift in theoretical orientation has led many archaeologists to rethink 

the nature of power relationships in middle-range societies. Once considered an 

outgrowth of political centralization and the emergence of chiefly authority 

(Service 1962:150), imbalances in power are now considered a fundamental part 

of human social life, at least at the interpersonal level (Bender 1989; Flanagan 

1989; Paynter 1989). It is further recognized that different dimensions of power 

(e.g., social, economic, political) can change at different rates and develop in 

different directions (McGuire 1983; Paynter 1989; Yoffee 1993). Understanding 
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how aspiring leaders acquire and maintain power has become a major focus of 

archaeological research (Ames 1995; Arnold 1996; Blanton et al. 1996; Mills 

2000; Price and Feinman 1995; Scarborough 2003). Considerable attention has 

also been paid to understanding the conditions that may have promoted or 

suppressed power in specific historical contexts (Anderson 1994; Nelson 1995; 

Rautman 1998; Saitta 1997). 

Hohokam Political Organization 

This dissertation offers a fresh look at the dynamics of power among a 

group of prehistoric farmers and artisans known as the Hohokam. Between A.D. 

500 and 1450, the Hohokam built a vast network of canals that irrigated 

thousands of hectares of land along the middle Gila and lower Salt rivers in 

southern Arizona (Figure 1.1). Archaeologists have long been interested in how 

the Hohokam were able to build and operate such extensive irrigation works. 

Most discussions of the issue prior to 1980 portrayed the Hohokam as simple 

desert farmers guided by democratic ideals and ruled by consensus and public 

opinion (Haury 1976:151). The demands of survival in a harsh desert climate 

supposedly dictated that everyone who lived along the same canal worked 

together and shared rights to the means of production. 

A very different perspective on Hohokam political organization has 

emerged in recent years. Most scholars now believe that Hohokam society was 

more stratified and internally differentiated than previously thought (Bayman 

1994; Brunson 1989; Gregory and Nials 1985; S. Fish 1999; Howard 1993; 
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McGuire 1992; Neitzel 1999; Wilcox 1991a, 1999). It is also now widely 

accepted that wealth and power became more unevenly distributed over time (S. 

Fish 1999; S. Fish and P. Fish 2000; Neitzel 1999; Wilcox 1999; Yoffee et al. 

1999). The rise in inequality in Hohokam society is usually attributed to macro-

scale processes that were beyond the control of individual actors. Commonly 

cited agents of change include environmental hardship (Abbott 2000; Masse 

1991; Nials et al, 1989; Waters and Ravesloot 2001), population pressure 

(Howard 1991; Upham and Rice 1980), and regional conflict (Doelle and 

Wallace 1991; Rice 1998, 2001; Wilcox 1999; Wilcox et al. 2001). It has also 

been suggested that the commitment to large-scale irrigation technology set in 

motion a series of events that culminated in the emergence of hierarchical 

political formations (Howard 1993; Neitzel 1999; Nicholas and Felnman 1989; 

Nicholas and Neitzel 1984; Rice 1990). Far less attention has been paid to the 

role of human agency in promoting organizational change. The impression one 

gets from the literature is that inequality in Hohokam society was a byproduct of 

group social dynamics, rather than a set of relationships that were created and 

actively negotiated by individuals as part of daily life (Rautman 1998:329). 

My study represents an attempt to widen the scale of analysis to include a 

consideration of the micro-scale processes that were recognized and acted upon 

by Hohokam leaders and their followers. This emphasis reflects a larger 

research interest in the relationship between human agency and social action 

(Arnold 1995, 1996; Blanton 1995; Blanton et al. 1996; Bourdieu 1990; Giddens 



1984; Joyce and Gillespie 2000; McGuire and Saitta 1996; Rautman 1998). It is 

my contention that current models of Hohokam political organization are too 

coarse-grained to have relevance at the "micro" level that decisions were likely 

made about water rights, land use, labor allocation, and other issues involving 

local resource control. The political consequences of those decisions are not 

well understood either, despite the close link often postulated between resource 

control and political power in middle-range societies (e.g., Hayden 1995). 

Household Inequality and Hohokam Political Development 

In the chapters that follow, I argue that these concerns can be addressed 

most effectively by adopting a historically sensitive, household-based approach 

to analysis. I use the term household here to refer to a task-oriented social group 

that typically consists of "a married couple and their children, along with other 

kin and possibly permanent employees" (Netting 1993:58). Cross-cultural 

studies indicate that households tend to be autonomous decision-making units 

with considerable economic independence (Blanton 1994; Netting 1993; Orlove 

and Custred 1980). They form the basic unit of production, distribution, con

sumption, cohabitation, reproduction, and inheritance in most societies 

throughout the world (Wilk and Netting 1984). In the case of the Hohokam, it is 

likely that decisions about where to farm, how much land to farm, what crops to 

grow, and what to do with any surpluses that might have been produced were 

made at the household level. It is also likely that households maintained 
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property rights to Irrigable land, even if the rights to water were controlled by 

larger corporate groups. 

The study of ancient households has been a mainstay of archaeological 

research for many years (Dean 1969, 1970; Flannery 1976; Lightfoot 1994; 

Lowell 1991; Rohn 1965; Wilcox et al. 1981; Wllk and Rathje 1982; Winter 

1976). A major goal of this research has been to establish the material 

correlates of household behavior. Reconstructing how ancient households 

adapted to their local surroundings has been another focus of research. More 

recently, archaeologists have become interested in the role of households in 

initiating social and political change. Households are now seen by many 

scholars as seed beds of social inequality (Ames 1995; Arnold 1995, 1996; 

Blanton 1995). Case studies of households in a variety of cultural and historical 

settings indicate that household inequality frequently takes the form of 

differential access to domestic labor. Senior members of households, for 

example, often receive more labor from junior members than they give in return 

(Blanton 1995; Hayden 1995). It is also common for wealthy households to be 

larger and thus have a larger domestic labor force at their disposal than poor 

households (Netting 1982). In the case of pre-industrial agricultural societies, a 

larger domestic labor force usually translates into an ability to farm more land 

and generate more wealth. A larger domestic labor force also makes it easier for 

households to avoid scheduling conflicts and position themselves to take advan

tage of economic opportunities that might arise (Netting 1993; Wilk 1991). 
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A primary objective of this dissertation is to document the relation 

between household inequality and political power in early Hohokam society. The 

period from roughly A.D. 500 to 1150 is known as the Pre-Classic or Late 

Formative in traditional chronological schemes (see Doyel and S. Fish 2000:3-

5). It is a period that witnessed the first appearance of large-scale irrigation 

works in southern Arizona (Cable 1991; Doyel and S. Fish 2000; Howard 1993). 

It is also a period that witnessed the appearance of a new form of public 

architecture at many Hohokam sites. Known as ballcourts, these oval-shaped, 

earthen-banked features were probably used as arenas for sporting or religious 

events (Wilcox 1991a, 1991b; Wilcox and Sternberg 1983). Sites with ballcourts 

may have also served as market places for the exchange of food and craft items 

(Abbott 2001; Haury 1976). There is general agreement that sites with ballcourts 

served as focal points for community integration. Political power is believed to 

have been centered at those sites as well, though little is known about the 

individuals or groups that held positions of power. The lack of highly visible 

leaders is viewed by many scholars as evidence that power in Pre-Classic 

society was based on organizational principles that emphasized group interests 

over individual interests (Elson and Abbott 2000; S. Fish and P. Fish 2000; Rice 

1998; Wilcox 1999). It has been further suggested that leaders in Pre-Classic 

society had the power to motivate and Influence social action, but not the power 

to impose their will on others (Wilcox 1999:124). 



By way of contrast, power in Classic period society, ca. A.D. 1150 to 

1450, is thought to have incorporated a more coercive element, including the 

possible use of military force in some instances (Rice 1998, 2001; Wilcox 1999; 

Wilcox et al. 2001). A shift in the ideology of power is also indicated by the 

replacement of ballcourts with platform mounds at community centers (S. Fish 

and P. Fish 2000:162). Most platform mounds are believed to have served as 

elaborate residences for community leaders (Elson 1998). The construction of 

residences atop platform mounds has been linked to the emergence of 

institutionalized inequality in Hohokam society (S. Fish 1999; Harry and Bayman 

2000; Yoffee et al. 1999). Regional settlement hierarchies have been postulated 

based on the distribution of sites with platform mounds (Crown 1987; Doelle et 

al. 1995; Gregory 1987; Gregory and Nials 1985). The organization of 

architectural space at platform mound sites has also been cited as evidence that 

ritual played an important role in Hohokam political development (Bostwick and 

Downum 1994; Doelle et al. 1995; Howard 1992; Jacobs 1992). 

Communities consisting of multiple interrelated sites are considered the 

basic unit of Hohokam political affiliation by the late Pre-Classic period, if not 

earlier (S. Fish 1999; S. Fish and P. Fish 1994). Community boundaries are 

usually defined based on the distribution of canals and public architecture. 

There is general consensus that Hohokam communities acted as unified political 

bodies with strong corporate identities. Debate over the limits of power has 

centered on the degree to which community leaders were able to extend their 
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power base across community boundaries (Gregory 1991; Howard 1993; Rice 

1998; Wilcox 1999). Researchers also disagree about the underlying source(s) 

of power in Hohokam society. Some researchers point to the scale of the 

irrigation works and the apparent need for massive labor coordination to argue 

for political centralization and the emergence of bureaucratic elites (Howard 

1993; Nicholas and Feinman 1989; Nicholas and Neitzel 1984). Others point to 

the likely use of ballcourts and platform mounds as ritual facilities—ballcourts are 

hypothesized to have been associated with fertility rites (Wilcox 1999:124), while 

platform mounds may have served as "temples" to sanctify the distribution of 

irrigation water (Bostwick 1992:85)—to argue that ultimate authority was vested 

in the hands of religious leaders (Bostwick and Downum 1994; Howard 1992; 

Wilcox 1999). 

Households have traditionally been assigned a secondary role in models 

of Hohokam political development. Most commonly, they are portrayed as 

interchangeable "building blocks" of larger organizational units (e.g., Abbott 

2000:36-43). Variability is recognized in how groups of households were put 

together to form those larger units. But individual households are thought to 

have wielded relatively little power on their own, even though they likely 

controlled access to one of the most prized resources in Hohokam 

society—irrigable land. The supposition that irrigable land was controlled by 

individual households rather than held in common by members of a larger 

corporate group is supported by an extensive body of cross-cultural data (Hunt 
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and Hunt 1976; Mabry 1996; Netting 1982). It is also consistent with an 

observation by anthropologist Robert Netting (1993:158) that "where land is a 

scarce good that can be made to yield continuously over the long term by 

intensive methods, rights approximating those of private ownership will develop." 

Unfortunately, only limited information is currently available on Hohokam 

land tenure practices. The geographic extent of community land holdings has 

been inferred based on the spacing of sites with public architecture (Crown 

1987; S. Fish and P. Fish 1994; Gregory and Nials 1985). Long-term property 

rights have also been recognized based on settlement stability and canal system 

growth patterns (S. Fish and P. Fish 2000; Gregory 1991; Gregory and Huckle

berry 1994; Howard 1993). However, there are no tax rolls or land ownership 

records that might inform on the distribution of land within a Hohokam irrigation 

community, hence it is unknown how evenly land was divided among community 

members. Nor is it known how property rights were transferred from one 

generation to the next, or the degree to which inequities in the distribution of 

land were maintained across generations. Sorting out the material underpinnings 

of household inequality is admittedly difficult under such circumstances. The 

lack of information about the intergenerational transfer of property also makes it 

difficult to track the movement of households up and down the Hohokam social 

ladder. 

In an attempt to improve the current situation, my study examines how 

domestic labor was organized in early Hohokam society. This research 



emphasis reflects the strong likelihood that, in addition to having been the 

primary landholding institution in Hohokam society, households were the primary 

institution for mobilizing and managing agricultural labor, including the labor 

required to build and maintain canal systems. Ethnographic studies of intensive 

agricultural societies further suggest that a household's size and organizational 

structure are closely tied to the amount of land that it controls (Netting 1993:85-

87). Inequities In the distribution of land are thus usually accompanied by 

disparities in access to labor. Labor imbalances typically favor heads of large 

households, especially in instances where land is scarce and property rights are 

transferred across generations. The prospect of inheriting valuable property 

often motivates children to stay attached to their parent's household after 

marriage (Collomp 1984:151; Segalen 1986:18-20). In turn, household efficiency 

and productivity generally increase as a result of access to a larger domestic 

labor pool (Wilk 1991:196-197). Heads of large households may gain additional 

power by acting as labor brokers for higher-level organizational units (Arnold 

1995:88). 

Power and Architecture 

One of the most common ways that power is expressed in the 

archaeological record is In the form of architecture, monumental architecture in 

particular. Sites that served as administrative or ceremonial centers are often 

indicated by the presence of monumental features such as pyramids, temples, 

ballcourts, and platform mounds. Primary and secondary centers may be further 



distinguished by the number and size of monumental features at a site (see 

Neitzel 1999 for several recent examples). Variability in the scale of monument 

building is commonly measured in terms of the amount of human labor 

embedded in the construction process (Abrams 1994; Arnold and Ford 1980; 

Craig et al. 1998; Erasmus 1965; Lekson 1984; McGuire 1983; Nelson 1995; 

Wills 2000). There is general agreement that the organization of construction 

labor reflects on a leader's ability to mobilize, coordinate, and support large 

groups of people (Abrams 1989:60; Nelson 1995:605-609; Wills 2000:36-37). 

Large-scale construction projects also provide leaders with an opportunity to 

attract new followers and thereby expand their power base (Hayden 1995:66-

68). 

I use a similar labor-based approach here to document variability in 

Hohokam domestic architecture. The main issue that is addressed involves the 

degree to which architectural labor costs varied among household groups in 

early Hohokam society. Did a few households reside in large, "expensive" 

houses, while everyone else lived in smaller, less expensive houses? Or were 

construction costs comparable from household to household? The extent to 

which household labor expenditures may have changed over time is another 

issue of concern. Many middle-range societies have pronounced wealth 

differences on a short term or cyclical basis (Cancian 1976; Netting 1993; Wolf 

1966). What prevents them from becoming stratified is that they also have 

leveling mechanisms in place to limit or reduce the accumulation of wealth over 
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the long term (McGuire and Netting 1982). Architectural construction data 

provide a basis for evaluating the effectiveness of these leveling mechanisms by 

establishing a common unit of comparison that can be applied to different 

generations of house builders. 

Another reason for focusing on domestic architecture is that inequities in 

the distribution of household wealth are often reflected architecturally. For 

example, in a study of 51 middle-range societies in North and South America, 

Feinman and Neitzel (1984:57-59) found that domestic architecture and special 

dress were the two most common markers of elite households. Domestic 

architecture also served to distinguish elites from commoners in middle-range 

societies in Hawaii, Tonga, Tahiti, India, and Fiji (Abrams 1989:57). Differences 

in wealth among landed peasants in Iran have been shown to have strong 

architectural correlates as well (Kramer 1979). The bottom line is that wealthy 

households typically live in larger, more ornate, and better-made dwellings than 

poor households. Egalitarian societies, in contrast, tend to have houses of 

similar form, composition, and energy per capita expenditures (Abrams 1989:54; 

Rapoport 1969). 

Wilk (1990) provides a good description of the differentiation process in 

action among the Kekchi Maya of southern Belize. He notes (1990:36-37) that 

in poor villages, where most of the inhabitants still pursue a subsistence 

economy, houses are similar in appearance and utilize similar construction 

materials. On the other hand, there is considerable diversity in housing in 
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villages that are more involved in a cash economy, ranging from wattle-and-daub 

structures made from locally available materials to three-story concrete block 

houses with two-car garages. For those with little cash income, the main 

expenditures are on basic household goods like food, fuel, and clothing. But for 

those with larger and more reliable incomes, a percentage is usually spent on 

personal items and luxury goods, whereas income above a certain threshold is 

invested in household property, domestic architecture in particular. 

Household size is another good indicator of wealth that should leave 

architectural traces. Simply put, wealthy households tend to be larger than poor 

households (Netting 1982), hence they require more residential space, usually in 

the form or larger houses. Archaeologists have long recognized that population 

size and residential space are closely related variables (see discussion in 

Hassan 1981:63-77). They have not, however, generally made the connection 

between larger households and greater wealth (although see Feinman et al. 

2000; Lightfoot and Feinman 1982). In the case of the Hohokam, differences in 

household size have been attributed to factors such as domestic cycling or the 

leadership capabilities of the head of household (Doelle et al. 1987; Howard 

1985; Huntington 1986). Only passing mention has been made of the likelihood 

that larger households were wealthier than their smaller counterparts (Doelle et 

al. 1987:89; Downum etal 1993:89). 
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A Context for Research 

The historical backdrop for the present study is provided by Casa Grande 

Ruins, the political center of one of the largest and most famous irrigation 

communities in prehistoric North America. Located along the middle Gila River, 

near the modern town of Coolidge, Arizona, Casa Grande contains the only 

surviving example of a Hohokam great house, a massive, multistoried adobe 

building that is hypothesized to have served as an astronomical tower for calen-

drical ceremonies (Evans and Hillman 1981; Wilcox 1991a), an administrative 

facility for irrigation management (Valcarce and Kayser 1969), or a public facility 

for some other civic-ceremonial function (Shapiro 1999). According to Akimel 

O'odham oral traditions, the Casa Grande Great House was built by Sial Tcu-

utak Sivan (Chief Morning Green), who had a wife and daughter that left him for 

a rival leader and another daughter that gave birth to a witch (Bahr et al. 1994). 

A variety of public facilities in addition to the Great House are present at Casa 

Grande, including two platform mounds, a possible council or "clan" house, and 

a ballcourt (Fewkes 1912; Rice 2001; Wilcox and Sternberg 1983). 

Survey data indicate that Casa Grande was part of a Classic period irriga

tion community that consisted of five platform mound settlements spaced at 

regular intervals along a single, 32-km-long main canal (Crown 1987; Gregory 

1991; Midvale 1965). Casa Grande was the largest settlement on the canal, as 

well as the farthest downstream (Figure 1.2). The massing of people at the end 

of the canal system is seen by some scholars as evidence that force was 
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required to ensure that upstream users did not cut off access to water from 

downstream users (Rice 2001; 306-307). Other researchers attribute the large 

size of Casa Grande to the fact that the settlement overlooks the largest 

expanse of irrigable land in the region (Crown 1987:154-155; Wilcox 1988:265). 

In either case, the political influence of Casa Grande likely extended far beyond 

the boundaries of the local irrigation community. Several platform mound 

communities in the deserts south of the Gila River may have been under the 

direct control of Casa Grande (Bayman 1996; Rice 2001; Wilcox 1988). Casa 

Grande may also have been part of a larger confederacy of Phoenix Basin 

irrigation communities (Howard 1993; Wilcox 1999; Wilcox et al. 2001). 

Further distinguishing Casa Grande from most political rivals was the 

length of its occupation (Lekson 1999a: 162-163). The Casa Grande community 

had been in existence for roughly 800 years by the time the Great House was 

built in the early-to-mid fourteenth century (Wilcox and Sternberg 1983:133-

143). Many of the events that shaped the character of the community took place 

during this earlier time period, including the construction of the canal system and 

the appearance of public architecture (ballcourts) at major sites along canals. 

There can be little doubt that aspiring leaders also competed for prestige and 

power long before construction began on the Great House. Who were the pivotal 

actors in this unfolding drama and what role did they play in creating permanent 

or Institutionalized power imbalances? Were ambitious individuals or corporate 

groups able to gain a competitive advantage by controlling access to irrigation 



water, ritual knowledge, irrigable land, domestic labor, or some other critical 

resource? Or were there mechanisms in place that limited the ability of aspiring 

leaders to consolidate power? 

Answers to these questions are provided in this dissertation that run 

counter to current models of Hohokam political development on several counts. 

Perhaps most notably, it is argued that inequality in Hohokam society has deep 

historical roots. Household data from the ancestral village to Casa Grande are 

used here to explore the situational and institutional contexts in which this 

inequality was expressed. The data were collected as part of a road construction 

project funded by the Arizona Department of Transportation (ADOT) on the 

outskirts of Casa Grande Ruins National Monument. Roughly half of the Casa 

Grande site is preserved today inside the boundaries of the national monument. 

The remaining portion falls outside the monument boundaries, much of it on land 

that has been leveled and plowed for commercial farming in recent years. 

Fortunately for archaeologists, a wealth of information remains preserved 

beneath the plow zone. 

Between 1995 and 1997, large-scale excavations were carried out along 

the Coolidge to Florence Highway by crews from Northland Research, Inc. 

(Northland), resulting in the discovery of more than 1,300 cultural features and 

the recovery of nearly 450,000 artifacts (Craig 2001b). Most of these features 

and artifacts were associated with a residential district in one of the oldest parts 

of the Casa Grande settlement. Archaeologists have named this earlier part of 
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the settlement the Grewe site, in part to distinguish it from the portion preserved 

inside the national monument, but also because for many years it was believed 

that Grewe and Casa Grande were the products of different cultural traditions 

(e.g., Gladwin and Gladwin 1935; Haury 1945). Grewe was considered a fairly 

typical Hohokam site, characterized by pit house architecture, red-on-buff 

pottery, and cremation burials. In contrast, the multistoried buildings, polychrome 

pottery, and inhumation burials found at Casa Grande were attributed to an 

"invasion" by a group of Puebloan people known as the Salado. Harold Gladwin 

(1965:15), one of the founding fathers of Hohokam archaeology, even went so 

far as to compare the arrival of the Salado at Casa Grande to the Norman 

invasion of England. 

The Salado invasion model has fallen out of favor in recent years, 

replaced by explanatory models that favor cultural continuity and internal growth 

(see Dean 2000 and Lincoln 2000 for recent reviews of the Salado concept). 

Grewe and Casa Grande are now considered part of the same large settlement 

or "Great Town" (after Lekson 1999b; Neitzel 1999), with Grewe the main locus 

of occupation in the Pre-Classic period and Casa Grande the main locus of 

occupation in the Classic period (Gregory and Huckleberry 1994; Wilcox and 

Sternberg 1983). Antecedents for many of the organizational patterns evident at 

Casa Grande are thus expected to be found at Grewe. A key issue in this regard 

is whether or not a few large, affluent households at Grewe were able to shift the 

balance of power in their favor, thereby gaining a competitive advantage over 
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Other segments of the population. A related issue of concern involves the 

conditions that may have promoted or suppressed the consolidation of power in 

early Hohokam society. The Hohokam provide one of the few examples of a 

middle-range society with a long-term commitment to large-scale irrigation 

technology that did not develop into a state. Consequently, the interplay among 

different sources of power at Grewe can be studied independently of the issue of 

state formation. The constraints on power at Grewe also have implications for 

understanding why some middle-range societies follow evolutionary trajectories 

that do not lead to state formation (S. Fish 1999; Yoffee 1993; Yoffee et al. 

1999). 

Outline of Study 

Background information on the environmental and historical setting of the 

Casa Grande-Grewe settlement is provided in Chapter 2. A brief review of 

archaeological research at Casa Grande and Grewe is included as part of this 

discussion. Major developments in the prehistoric occupation of the settlement 

are also discussed. Special attention is paid to the sample of features 

investigated by Northland as part of the Grewe Archaeological Research Project 

(GARP). More than 1,300 features were revealed by the GARP excavations, 

including nearly 300 houses, 900 pits, 160 burials, a communal cooking area 

with more than two dozen earth ovens (hornos), and one of the largest ballcourts 

ever built by the Hohokam (Craig 2001b). Most of these features were located in 

a large residential district in the heart of "downtown" Grewe. More limited 
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excavations were carried out in a small residential district on the outskirts of 

Casa Grande Ruins. The portion of Grewe investigated was occupied 

continuously from about A.D. 500 to 1150; the residential district investigated at 

Casa Grande was occupied from about A.D. 1150 to 1450 (Henderson 2001a). 

Taken as a whole, the GARP sample of features stands out for its size, diversity, 

and time depth. There are few occasions in which data from a single, preeminent 

site located in the heart of a cultural region and relevant to virtually every time 

period are available for comparative study. 

Architectural data are used to establish population parameters for the 

Pre-Classic occupation of Grewe in Chapter 3. Establishing a demographic 

scale for large Pre-Classic villages has been a source of contention among 

Hohokam archaeologists for decades. Peak population estimates for Snaketown, 

generally considered the largest Hohokam settlement prior to A.D. 1150, range 

from a low of 200 (Teague 1984:148) to a high of 2,000 (Haury 1976:75), with 

most scholars today arguing for figures in the 300 to 350 person range (Dean et 

al. 1994; Doelle 1995a, 1995b; Wilcox 1991a). The magnitude of these 

differences is cause for concern, because it essentially removes demographic 

factors as an agent of change in Hohokam political models (Gumerman 

1991:21). Also, even though population density is not a direct indication of 

organizational complexity, one of the main reasons that complex societies form 

Is to coordinate activities and resolve disputes among large groups of people 

(Kosse 1990; Lekson 1990). The maximal size of a community reflects on the 
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ability of community leaders to recruit followers, maintain social order, and 

extract labor from subordinates (Johnson 1989; Nelson 1995; Saitta 1994). The 

results of the Grewe analysis suggest that researchers may be seriously 

underestimating the size of large Hohokam pit house villages. 

The nature of household organization at Grewe is examined in Chapter 4. 

Because I am ultimately interested in the role of wealthy households in initiating 

social and political change, discussion focuses on the spatial and temporal 

distribution of different household types at Grewe. Following what has become 

standard practice in Hohokam archaeology (Doelle et al. 1987; Doyel 1987; 

Gregory 1991; Henderson 1987; Howard 1985; Huntington 1986; Wilcox et al. 

1981), a distinction is drawn between single-dwelling and multiple-dwelling 

households. The distinction Is based on the assumption that residential 

structures arranged around a common courtyard were part of the same 

household. Grewe Is similar to many other Hohokam sites in that two or more 

dwellings were often arranged around a common courtyard, though isolated 

structures were also present. Courtyard members presumably pooled labor and 

shared resources. In addition, they likely acted as a unified body in making 

decisions about food production, water use, and land tenure. Under such 

conditions, it is expected that households with different resource concerns and 

labor requirements selected different organizational strategies (Netting 1993). It 

is also expected that most household concerns were of a local and immediate 

nature (Wilk 1991:30). 



A method for estimating the labor costs associated with house 

construction at Grewe is advanced in Chapter 5. Prior to A.D. 1150, the 

Hohokam lived in semi-subterranean structures (pit houses) made of pole, 

brush, and mud construction. Although these structures are no longer standing, 

and most of the materials used to build them have long since decayed, it is still 

possible to reconstruct what they looked like and how they were built based on a 

considerable body of indirect evidence (Haury 1976; Motsinger 1994; Seymour 

1994). This information is used to derive volumetric measures for the raw 

materials involved in pit house construction at Grewe. Published experimental 

data are then used to convert raw material costs into labor costs, and an index of 

household labor potential is generated based on this information. The index 

provides a standard unit of measure that can be used for a wide range of 

comparative purposes (Abrams 1994). In the case of Grewe, both the degree of 

household inequality and the rate of household mobility are examined from a 

labor-cost perspective. The concept of mobility is used here to refer to the 

movement of households up and down the social ladder (after McGuire and 

Netting 1982). A combination of moderate inequality and high mobility is 

believed to have been one of the main factors contributing to the long-term 

stability of the Casa Grande-Grewe settlement. 

The productive potential of irrigation agriculture at Grewe and Casa 

Grande is examined in Chapter 6. Discussion focuses on the relationship 

between water availability, canal carrying capacity, and the subsistence 
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requirements of the producing population. It has been suggested by some 

researchers that environmental hardships made it difficult for prehistoric farmers 

in the American Southwest to produce reliable agricultural surpluses on a 

regular basis, hence a class of aspiring elites could not be supported without 

endangering the producing population (Abbott 2000:196-198; Johnson 

1989:373-375; Yoffee 1994). The potential for surplus extraction is evaluated 

here by comparing the productive capabilities of the Casa Grande-Grewe canal 

system to the projected size of the population at different points in time. 

Segments of 10 canals were investigated by Northland as part of GARP. Most of 

these features appear to have been used sequentially rather than 

simultaneously. I view this as evidence that canal construction at Grewe and 

Casa Grande was an on-going process that required massive labor coordination 

on a regular basis (see Howard 1993 for a similar conclusion regarding 

Hohokam canal systems in the Salt River Valley). The long-term success of the 

Casa Grande-Grewe community further implies that access to irrigation water 

was carefully regulated and closely monitored. The alternative of unrestricted 

access would have encouraged freeloading by outsiders and water theft by self-

interested community members, leading to the "tragedy of the commons" 

scenario described by Hardin (1968). 

In Chapter 7, the results of the study are summarized and placed within a 

broader interpretive framework. I begin by drawing on insights gained from the 

Grewe analysis to model the relation between household inequality and political 
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power in early Hohokam society. I argue that control over irrigable land and the 

labor to farm it may have been more important sources of power than control 

over water, because water rights were likely held in common by members of the 

entire community, whereas considerable variability is apparent in the amount of 

land (and labor) held by individual households at different points in time. The 

Grewe data further suggest that wealthy households took an active role in 

promoting social change by sponsoring feasts associated with the construction 

and use of the ballcourt. Sponsoring households presumably gained prestige 

and status within the community as a result of their generosity. Feasting may 

have also served to reaffirm property rights, thereby sanctioning advantages 

already held by the sponsors (Hayden 1995; Potter 2000). 

Central to the arguments presented here is the belief that Hohokam 

political development cannot be understood solely as a response to regional or 

macro-regional processes (cf. Wilcox 1999:116). Equally important from my 

perspective are the interpersonal relationships that structured political decision

making at the local level. I also take issue with the narrow range of candidates 

for leadership positions that are recognized in current Hohokam political models. 

Before it can be determined if ultimate authority was vested in the hands of 

religious leaders or irrigation managers, we need to first understand the interplay 

between competing sources of power under different demographic and 

environmental conditions (Yoffee 1993). Finally, the results of the Grewe 

analysis suggest that organizational change in Hohokam society did not follow a 
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linear path from simple to complex (cf. Rice 1990:32). New political models are 

needed that go beyond typological reductionism. My approach to the problem 

starts with the household as the basic unit of social action. Not only does the 

household provide a more flexible and fine-grained unit of analysis than the 

community for examining issues related to resource control, but organizational 

changes at the household level have direct relevance for understanding the 

nature of change at other organizational levels. 
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CHAPTER 2 

ENVIRONMENTAL AND HISTORICAL BACKGROUND 

The heartland of the Hohokam covers an area of about 3,500 km^ in the 

Phoenix Basin of southern Arizona. Within this area are reaches of two 

perennial rivers, the Salt and Gila, which supplied water to at least a half dozen 

large irrigation communities and another half dozen or so smaller irrigation 

communities (Figure 2.1). Each of these communities consisted of a group of 

sites that shared a main canal with a common intake (after Doyel 1980; Gregory 

1991). The Casa Grande-Grewe settlement holds the distinction of having been 

the largest settlement in what was probably the largest Hohokam irrigation 

community along the middle Gila River. It holds the added distinction of having 

been one of the longest continuously occupied settlements in the Greater 

Southwest, with an occupation spanning close to a millennium (ca. A.D. 500 to 

1450). 

The purpose of this chapter is to provide background information on the 

environmental and historical setting of the Casa Grande-Grewe settlement. The 

chapter begins by reviewing the natural environment of the middle Gila River 

Valley. Previous archaeological research at Casa Grande and Grewe is 

summarized next, followed by a brief overview of the settlement's occupational 

history. A consideration of chronological issues is included as part of this 
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FIGURE 2.1 Hohokam irrigation communities along the 
lower Salt and middle Gila rivers (after Gregory 1991) 



discussion. A primary goal of the recent Grewe investigations was to obtain 

chronological data that could be used to sort out the complex occupational 

history of the site (Henderson 2001a). The results of the Grewe chronological 

analysis provide the foundation upon which the model of organizational change 

outlined in later chapters is built. 

Environmental Setting 

The natural landscape around the Casa Grande-Grewe settlement is 

dominated by the Gila River. The Gila is the largest drainage in southern 

Arizona, with a watershed of approximately 190,000 km^. The river can be 

roughly divided into two halves, each with a different hydrological regime related 

to topographic landforms. From its headwaters in New Mexico to a narrow gorge 

10 km east of Florence, known as the Buttes, the Gila River is confined to a 

narrow channel that descends approximately 2,560 m in elevation as it traverses 

rugged mountainous terrain. After passing the Buttes the river fans out into a 

broad, slightly graded floodplain. In the 428 km between the Buttes and the Gulf 

of California, the river loses only about 450 m in elevation (Berry and 

Marmaduke 1982:17). As the gradient decreases, stream velocity declines, 

causing considerable amounts of sedimentation to occur. The middle Gila is 

generally recognized to extend from the Buttes to the confluence of the Salt and 

Gila rivers on the western edge of the Phoenix metropolitan area (Huckleberry 

1993; Waters and Ravesloot 2001). 
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Long-term streamflow reconstructions iiave been recently completed for 

the Gila River, based on dendroclimatologicai data and modern discharge 

records from the head of the Safford Basin (Graybill et al. 2004). These 

reconstructions provide valuable information on variation in annual discharge 

over a 1,455 year period (A.D. 534-1988). Although they cannot be used as a 

direct measure of middle Gila streamflow because they do not take into account 

discharges from several major upstream tributaries (San Simon, San Carlos, and 

San Pedro), they nonetheless provide useful information on periods of low, 

average, and high flow. The average flow for the Gila during the period under 

consideration was slightly in excess of 325,000 ac-ft per year, with a range from 

43,000 ac-ft to nearly 3,000,000 ac-ft (Graybill et al. 2004). The lower Salt River, 

in contrast, had an average discharge between A.D. 572 and 1988 of over 

1,160,000 ac-ft per year, or 3.5 times the annual discharge of the Gila. The 

reconstructions further suggest that variability in discharge was greater along 

the Gila River during prehistoric times than along the Salt River. The potential 

effects of this variability on irrigation agriculture at Grewe and Casa Grande are 

discussed in Chapter 6. 

Topographic relief along the middle Gila River is moderate in comparison 

to the rugged physiography of many other parts of the Basin and Range 

province. Valley bottom elevations range from 518 m above mean sea level, 

along the southern and southeastern margins, to 305 m near the western edge. 

The mountain ranges that bound the valley vary in elevation from 681 m in the 
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Sacaton Mountains, roughly 14 km west of the Casa Grande-Grewe settlement, 

to 1,375 m at the summit of the Sierra Estrellas, 53 km to the west. The most 

prominent peak near the Casa Grande-Grewe settlement is Cholla Butte, part of 

the Santan Mountain foothills on the north side of the Gila River, with an 

elevation of 498 m (Kwiatkowski and Bilsbarrow 1995). 

The middle Gila River Valley is characterized by hot, dry climatic 

conditions. Maximum summer temperatures average well over 90° F, and 

afternoon temperatures on most days from mid-June to mid-August are in excess 

of 100°F. In contrast, winters tend to be mild, with January daytime temperatures 

usually exceeding 60° F and evening temperatures often falling to close to 

freezing (Sellers and Hill 1974). Temperatures recorded between 1931 and 1972 

at a weather station at Casa Grande Ruins National Monument ranged from a 

maximum of 120° F to a minimum of 12°F (Sellers and Hill 1974:138-139). 

Coolidge and Florence have growing seasons that average 250 days per year, 

with the last frost of spring usually occurring by mid-March and the first frost of 

fall usually arriving by mid-November (Doelle 1976:7). 

Annual precipitation in the Coolidge-Florence area averages 20 to 25 cm, 

but the actual amount can vary greatly from year to year. Local topographic and 

physiographic conditions can affect rainfall patterns as well. Sacaton, for 

example, receives an average of 21.3 cm of rainfall per year, whereas Florence 

receives an average of 25.1 cm and Casa Grande Ruins receives an average of 

22.4 cm (S. Fish and Nabhan 1991; Sellers and Hill 1974:410-422). Rainfall 



generally follows a biseasonal pattern, with high-intensity, localized 

thundershowers (monsoons) in July and August, and more gentle, widespread 

precipitation between December and March. The summer monsoons account for 

about 35 percent of the annual precipitation near Coolidge and Florence (S. Fish 

and Nabhan 1991:37). Early fall and late spring are characterized by drought or 

near-drought conditions. Snow is uncommon. Only one episode of measurable 

snowfall was recorded at Casa Grande Ruins between 1931 and 1972 

(Kwiatkowski and Huckleberry 1995:8). 

The middle Gila River Valley falls entirely within the Sonoran Desert, the 

lowest and hottest desert in North America. Vegetation in the Sonoran Desert 

can be divided into two provinces (Shreve and Wiggins 1964): the Lower 

Colorado River Valley province extends from west of Florence and Tucson to 

southern California; the Arizona Uplands province extends from east of Sells 

and Florence to north of Phoenix. Vegetation in the lower Colorado River Valley 

province is dominated by creosotebush and burroweed. Vegetation in the 

Arizona Uplands province is more diverse and includes a variety of small trees 

and cacti in addition to creosotebush. The highest species diversity typically 

occurs on rocky bajada slopes in the Arizona Uplands where the giant saguaro 

cactus grows (S. Fish and Nabhan 1991). The Casa Grande-Grewe settlement is 

located at the eastern edge of the Lower Colorado River Valley province, near 

the transition between lowland and upland plant communities. Upland zones 

around Casa Grande and Grewe have remained relatively undisturbed in 
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modern times, while the Gila River floodplain and associated riparian 

communities have been significantly altered. There is currently no water in the 

middle Gila River, except during rare flooding episodes. The reduction of surface 

flow has been accompanied by a lowering of the groundwater table and the 

disappearance of woodland and grassland habitats along the river (Rea 1983). 

Early historical accounts of the valley indicate that grasslands were once 

present along McClellan Wash, west of Casa Grande, and a large mesquite 

bosque is reported to have been present farther north along the Gila River, near 

the town of Blackwater (Rea 1997:39). 

The alluvial terraces that flank the middle Gila River are sandy loams well 

suited for crop production if adequate water is received (Huckleberry 1993; 

Phillips and Craig 2001). Unfortunately for farmers, rainfall alone is inadequate 

in most years to produce a successful crop. The Hohokam solved this problem 

by building irrigation canals to divert water from the river to their fields. To 

further ensure a reliable water supply, canal intakes were usually located near 

relatively impermeable bedrock masses (reefs) where surface water was 

available on a more consistent basis than along other stretches of the river 

(Nials and Gregory 1989). There is general agreement that the intake for the 

Classic period Casa Grande canal system was located near the bedrock reef 

formed by the Buttes, roughly 30 km east of the Casa Grande-Grewe settlement 

(Crown 1987; Midvale 1965). It is less certain where the intake for the Pre-

Classic Grewe canal system was located. One possibility is that it was near a 
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bedrock reef associated with Cholla Butte, roughly 2 km upstream from Grewe 

(Gregory and Huckleberry 1994). Another possibility is that Pre-Classic and 

Classic canal systems shared the same intakes and overall configurations 

(Phillips and Craig 2001). In either case, the Casa Grande-Grewe settlement is 

located near a point where the canals were brought out of the floodplain and run 

onto higher and safer ground. 

Previous Archaeological Research 

Casa Grande Ruins has been the subject of scientific inquiry since the 

late nineteenth century. Adolf Bandelier (1884) and Frank Hamilton Cushing 

(1889) visited sites along the Gila River between Florence and Casa Blanca 

during the late nineteenth century. As part of these efforts, Bandelier (1892) 

produced one of the first detailed maps and descriptions of the Great House and 

Compound A at Casa Grande, as well as several of the other nearby 

compounds. Jesse Waiter Fewkes (1892) and Cosmos Mindeleff (1896) 

subsequently wrote detailed descriptions and provided important documentation 

of Casa Grande as it appeared during the last decade of the nineteenth century. 

Fewkes (1912) later excavated and stabilized portions of the site between 1906 

and 1908. Casa Grande Ruins was made the nation's first archaeological 

preserve in 1892 and designated a national monument in 1918 (Wilcox and 

Shenk1977). 

During the late 1920s and early 1930s, archaeologists from Gila Pueblo, 

under the direction of Harold Gladwin, surveyed much of southern and central 
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Arizona in an attempt to define the extent of the prehistoric Hohokam culture. 

The Casa Grande-Grewe site complex figured prominently in those efforts. In 

1927, stratigraphic test units were excavated in trash mounds at both Grewe and 

Casa Grande in order to establish a sequence of ceramic change for the region 

(Gladwin 1928). Portions of an adobe-walled compound were also excavated at 

Sacaton 9:6(GP), believed to be located just east of the entrance to the 

monument (Gladwin 1928). Current indications are that this compound 

represents one of several residential areas located on the outskirts of the main 

Classic period settlement at Casa Grande (Woodson 1996). 

Large-scale excavations were carried out in Compound F at Casa Grande 

and on a 12-ha portion of Grewe between 1930 and 1931 by the Van Bergen-

Los Angeles Museum Expedition, under the direction of Arthur Woodward and 

Irwin Hayden. Ten pit houses, a minimum of 27 surface rooms, and 12 burials 

were excavated at Compound F (Hayden 1930). The work at Grewe resulted in 

the excavation of 50 pit houses, more than 160 cremations, and numerous pits 

and midden deposits. A ballcourt was also tested but mistakenly identified as a 

"tank" for holding water (Hayden 1931; Wilcox and Sternberg 1983:117). Among 

the roughly nine tons of artifacts recovered from Grewe were some of the most 

spectacular carved stone and marine shell artifacts ever found at a Hohokam 

site, including several pyrite mosaic mirrors believed to have been imported from 

Mexico (Woodward 1931, 1941). Unfortunately, only preliminary reports on the 

work at both Grewe and Compound F were ever published (Hayden 1930, 1931; 
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Woodward 1931), so the findings have been largely forgotten and the work has 

been relegated to a footnote in Southwestern archaeology. 

The basic configuration of the Casa Grande canal system was mapped 

between 1925 and 1950, first by Byron Cummings (1927) and later by Frank 

Midvale (1965). The locations of major Classic period sites along the canal 

system were also documented as part of these efforts. The emphasis on Classic 

period sites reflects their greater visibility and better preservation in comparison 

to Pre-Classic sites. In addition, settlements along the canal system were often 

occupied for hundreds of years, hence early components are typically buried 

beneath later components. At Casa Grande Ruins, for example, Pre-Classic pit 

houses have been found underlying Classic period compounds (Andresen 1985; 

Gladwin 1928; Hayden 1930). The distribution of surface artifacts in unexca-

vated areas further suggests that Pre-Classic pit houses are buried in many 

other parts of the site (Ambler 1961; Wilcox and Sternberg 1983). 

Excavations were carried out near the southeast corner of the monument 

in 1933 and 1934 by Russell Hastings for the Civil Works Administration. This 

work resulted in the discovery of 15 pit houses, 23 caliche mixing pits, 32 

cremations, and portions of four trash mounds. The materials recovered from 

these features were analyzed by Richard Ambler (1961) as part of his 

unpublished Master's thesis from the University of Arizona. The features range 

in age from the late Pre-Classic through early Classic periods. Further evidence 
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Ambler (1961, 1962) that was carried out as part of his thesis work. 

Limited testing was carried out at Casa Grande in the 1960s and early 

1970s by the National Park Service (Reaves 1975; Steen 1965; Wilcox 1975). 

This work was designed to assess the nature of cultural deposits in and around 

the Great House. In a study that complemented these efforts, David Wilcox and 

Lynette Shenk (1977) examined the architecture of the Great House and 

summarized what was known about its construction and use. They concluded 

(Wilcox and Shenk 1977;202-208) that the Great House was built shortly after 

the introduction of Gila Polychrome pottery, and that it was built rapidly in a 

single construction episode. The walls were made by piling up a stiff, caliche-

rich mud (adobe) by hand. No evidence was found that forms were used to pack 

the mud. Most of the primary beams used to roof the Great House were from 

conifers (juniper, ponderosa pine, white fir), which are extremely rare within 80 

km of the site (Wilcox and Shenk 1977:85-90). The various functional 

interpretations of the Great House were reviewed, but the issue could not be 

resolved with the available evidence. 

During the 1970s and 1980s, several large-scale CRM projects were 

carried out in the Coolidge-Florence area. At the Escalante Ruin group, located 

west of Poston Butte on the north side of the Gila River, David Doyel (1974) 

directed excavations at a group of Classic period compounds, including one with 

a platform mound. Survey and excavations were carried out under the direction 



of William Doelle (1976) on approximately 2,200 ha owned or leased by 

Continental Oil Company (CONOCO) due north of the Escalante Ruin group. An 

intensive survey was also carried out east of Florence in association with a dam 

construction project that was never completed (Debowski et al. 1976). In the 

early 1980s, dozens of sites were recorded and excavated in conjunction with 

construction of the Salt-Gila Aqueduct (league and Crown 1963). The Salt-Gila 

sample of sites is noteworthy because it crosscuts both riverine and non-riverine 

settings and covers a broad time span. Also, an in-depth study of Classic period 

land-use patterns along the Casa Grande-Grewe canal system was carried out 

as part of the Salt-Gila Aqueduct project (Crown 1987). 

In 1990, limited testing was carried out near the southern edge of Grewe 

and on the outskirts of Casa Grande by Pima Community College (PCC) (Roth 

1990a, 1990b). Fifteen pit houses, 10 roasting pits, five trash-filled borrow pits, 

and another ballcourt were identified at Grewe. Five pit houses, three pits, and a 

portion of an adobe-walled compound were found on the outskirts of Casa 

Grande. Artifacts and features from both areas dated primarily to the late Pre-

Classic period, although earlier features were found at Grewe and later features 

were found near Casa Grande, including a Classic period compound that may 

be Sacaton 9:6(GP) (Roth 1990b:2). 

In 1993, the Arizona Department of Transportation (ADOT) initiated a 

testing program on portions of Grewe and Casa Grande that fell inside a 

proposed construction corridor along State Route 287 (SR 287) between 
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Coolidge and Florence. This testing led to the discovery of hundreds of features, 

including 81 pit houses and 43 possible pit houses, within a roughly 4.5 ha area 

at Grewe {Kwiatkowski and Bilsbarrow 1995). Additional features were found on 

the outskirts of Casa Grande, including one possible inhumation and one 

possible pit house (Kwiatkowski and Bilsbarrow 1995). 

Grewe Archaeological Research Project 

Large-scale excavations were sponsored by ADOT between 1995 and 

1997 in connection with the construction of a railroad overpass along SR 287. 

The Grewe Archaeological Research Project (GARP) focused on a narrow right-

of-way corridor that sliced through the middle of Grewe and skirted the edge of 

Casa Grande Ruins National Monument (Figure 2.2). More than 1,300 

prehistoric features were investigated by GARP, including 271 houses, 866 pits, 

158 burials, segments of 10 canals, and a portion of what have been the largest 

ballcourt ever built by the Hohokam (Craig 2001c). In addition, approximately 

450,000 artifacts were recovered (Abbott 2001; Craig 2001 c). Most of these 

features and artifacts were associated with a large residential district in the heart 

of Grewe (Figure 2.3). The ballcourt was found in a nearby ceremonial district 

that also contained a communal cooking area for public gatherings. A more 

limited sample of materials was recovered from Casa Grande. It consisted of a 

few dozen houses and other domestic features from a previously undocumented 

residential district on the outskirts of the national monument (Craig 2001c). It 

also includes detailed morphological and sedimentological data from several of 
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the canals that made up the Casa Grande canal system, including Canal Casa 

Grande (Phillips and Craig 2001). 

The sample of pit houses investigated by GARP is the primary data set 

that is used in this study to examine household organization at Grewe. Almost 

250 pit houses were identified in the ADOT right-of-way at Grewe. Roughly 80 

percent (n = 213) of these structures were excavated or tested in some manner. 

The remainder were recorded in backhoe trenches but not investigated further. 

The data set represents one of the largest samples of pit houses ever recovered 

from a single Hohokam site, rivaled only by Snaketown and a few sites in the 

lower Salt River Valley (Gregory et al. 1988; Haury 1978; Henderson 1986; Rice 

1987; Wilcox et al. 1981). In addition, the GARP data set represents one of the 

most complete samples of features ever recovered from the heart of a major Pre-

Classic settlement. Samples from other sites tend to be from residential districts 

in outlying areas (e.g., Henderson 1986; Motsinger 1993; Wallace 1995), or in 

the case of Snaketown, even though the central portion of the site was 

investigated intensively, there are reasons for questioning the completeness of 

the sample given the methods of discovery, a point that I return to in the next 

chapter. 

Another strength of the GARP sample of pit houses is its time depth. The 

portion of Grewe investigated by GARP was occupied for virtually the entire Pre-

Classic period, ca. A.D. 500 to 1150. Temporal control for this 600-year time 

span was established by first assigning individual features to one of nine age 



groups based on ceramic and stratigraphic evidence (Table 2.1). Absolute dates 

were then assigned to each age group based on an analysis of 110 radiocarbon 

and 52 archaeomagnetic samples (Henderson 2001a). In total, more than 700 

features, including 180 pit houses, were assigned to discrete age groups (Figure 

2.4). The overall distribution of features suggests that Grewe was occupied on a 

continuous basis for hundreds of years, though not always at the same level of 

intensity (see Chapter 3). Grewe was abandoned by A.D. 1150, if not earlier, 

corresponding to a shift in settlement over to the Casa Grande Ruins area 

(Gregory and Huckleberry 1994; Wilcox and Sternberg 1983). The GARP 

investigations recovered relatively little information pertaining to this settlement 

shift. However, evidence was recovered indicating that a sizable Classic period 

population at Casa Grande may have resided outside the boundaries of the 

national monument, at least in the years leading up to the construction of the 

Great House. Paleohydraulic data obtained from canal cross-sections further 

suggest that the basic configuration of the canal system was established early in 

the occupation of Grewe; however, the size and carrying capacity of the system 

appears to have increased dramatically after AD. 1250, possibly coinciding with 

the emergence of the local platform mound system (Phillips and Craig 2001). 

Having provided an overview of the GARP data set and discussed some 

of the strengths, it is only fair to touch on some of the weaknesses as well. 

Perhaps the most obvious weakness is that only a small portion of Grewe was 

investigated by GARP. It is important, therefore, that efforts be made to establish 
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Table 2.1 

Age groups defined at Grewe 

Grewe 
Age Group Dates 

Traditional 
Age Designation 

Early Pioneer 500/550-625/650 Vahki 

Late Pioneer 625/650-725 Late Vahki/Snaketown 

Pioneer/Colonial 725-775 Late Snaketown/Early Gila 
Butte 

Early Colonial 775-825 Gila Butte 

Middle Colonial 825-875 Late Gila Butte/Early Santa 
Cruz 

Late Colonial 875-950 Santa Cruz 

Early Sedentary 950-1000 Late Santa Cruz/Early 
Sacaton 

Middle Sedentary 1000-1050 Sacaton 

Mid-to-Late Sedentary 1050-1100/1150 Mid-to-Late Sacaton 
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the relationship between the GARP sample of features and the population from 

which it is derived. Complicating matters is the fact that modern farming in the 

Coolidge area has destroyed all evidence of surface features at Grewe. The 

available surface evidence is thus of little use in establishing basic parameters 

such as the size of the site or the layout of the settlement. Fortunately, archival 

data exist that can help address many of these sampling concerns. The area 

investigated by the Van Bergen-Los Angeles Museum Expedition adjoins and 

partly overlaps the area investigated by GARP. The two projects taken together 

provide nearly complete coverage of the central portion of the site. In addition, 

Frank Midvale mapped trash mounds and other surface features at the site in 

the 1940s and 1950s before it was leveled for agriculture. 

Another potential problem with the data set is that many of the recovery 

contexts at Grewe contained temporally mixed, secondary trash deposits. Only 

17 of the 213 pit houses investigated had intact or relatively intact floor 

assemblages, and nearly all of those structures dated to the last period of 

occupation. Most artifacts found in association with pit houses at Grewe rep

resent trash thrown into abandoned structures. These trash deposits typically 

contained artifacts from several different time periods, a consequence of 

Crewe's long occupation span and the tendency for later features to have been 

built on top of earlier features. Artifacts recovered from such contexts can not be 

linked directly to the individuals or households that deposited them. Artifact 

distributions and associations from such contexts must also be viewed 
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cautiously. Fortunately, the GARP pit house data do not suffer from the same 

limitations as the artifact data. Even in instances where the floor of a pit house 

was covered by plow scars, it was usually still possible to reconstruct what the 

structure looked like and how it was built (Craig et al. 2001). Moreover, 

processes that tend to mix and distort artifact assemblages often help to sort out 

temporal relationships among features. Indeed, stratigraphic evidence played a 

key role in determining the ages of features investigated by GARP (Henderson 

2001a; Henderson et al. 2001). 

A Brief History of the Casa Grande-Grewe Settlement 

The results of the recent GARP excavations suggest that Grewe was 

founded in the first half of the sixth century-A.D., corresponding to the early 

Pioneer period (Vahki phase) of the traditional Hohokam chronology. Close to 

two dozen early Pioneer period houses were found in the ADOT right-of-way 

corridor at Grewe, suggesting the settlement was relatively large from the outset. 

Although no canals associated with the Pioneer component have been 

identified, it nonetheless seems likely that irrigation agriculture provided the 

initial stimulus for the settlement, given its strategic location overlooking both the 

floodplain and a point where canals can be run onto higher ground above the 

floodplain (Gregory and Huckleberry 1994). It is also unlikely that a farming 

village the size of Grewe could have existed for very long in the arid Gila River 

Valley without some form of irrigation technology. Furthermore, early Pioneer 

canals have been documented at Snaketown and several sites in the Phoenix 
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area (Ackerly and Henderson 1989; Haury 1976). The inhabitants of Grewe were 

thus aware of the practical benefits of irrigation agriculture, as well as the 

engineering requirements. 

The late Pioneer period (ca. A.D 650 to 725) was a time of growth and 

prosperity for the Grewe settlement. As discussed in detail in the next chapter, 

the size of the population may have almost doubled during this time period, 

presumably signifying the arrival of new residents to the settlement. In addition, 

many distinctive Hohokam traits made their first appearance in the late Pioneer 

period, including red-on-buff pottery and multi-dwelliiig households (courtyard 

groups). Courtyard areas became more formalized and stable as well, 

suggesting the emergence of intergenerational property rights. The emergence 

of household property rights is also consistent with the appearance of the first 

cemetery groups at Grewe (Henderson 2001b). Crops grown at Grewe in the 

late Pioneer period include corn, squash, beans, and cotton (Mlksicek 2001; 

Smith 2001). It is doubtful that cotton could have been grown without irrigation, 

because it requires a long growing season and more water than was likely 

available from rainfall alone (Gasser and Kwiat-kowski 1991:427). Although 

direct evidence is currently lacking, it is hypothesized that early Pioneer canals 

were located along the margins of the floodplain while late Pioneer canals were 

run onto upper terraces, similar to patterns reported in the lower Salt River 

Valley (Cable 1991; Howard 1993). 
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A sharp downturn in the Grewe economy appears to have taken place 

between A.D. 725 and 775, coinciding with the Pioneer to Colonial period 

transition. As discussed more fully in Chapter 6, this economic downturn is 

believed to have been linked to environmental stress and declining crop yields. 

Severe flooding near the middle of the eighth century may have made the Grewe 

canal system inoperative for an extended period of time. The results of the 

GARP botanical analysis further suggest a low reliance on domesticated crops 

relative to wild plant resources during the Pioneer to Colonial transition (Miksic-

ek 2001; Smith 2001). A decline in population is indicated by a decrease in both 

the number of houses (see Chapter 3) and the size of courtyard areas (see 

Chapter 4). Several courtyard areas that had been occupied for much of the 

Pioneer period were also abandoned at this time (Henderson 2001b). 

The construction of new canals in the early Colonial period, ca. A.D. 775 

to 825, ushered in an era of economic prosperity for the residents of Grewe. 

New courtyard groups were established in many parts of the site, implying rapid 

population growth and the potential for increased social tension. Perhaps to 

promote social integration, a communal cooking area was established in an area 

that would eventually become part of a ceremonial precinct associated with a 

ballcourt and central plaza. It further appears that a few households specialized 

in the production of craft items on a part-time basis (Henderson 2001c). Among 

the craft items produced were shell jewelry (Vokes 2001), stone tools (Marshall 

2001b), and possibly textiles (Zofkie 2001). Of note, there is little evidence of 
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ceramic manufacture at Grewe even though much of the pottery produced in 

southern Arizona at this time was apparently manufactured in the middle Gila 

River Valley (Abbott 2001). 

The first of three ballcourts was built at Grewe in the middle Colonial 

period, ca. A.D. 825 to 875. This feature was probably similar in size and 

appearance to Court 1 at Snaketown (Haury 1937). The Grewe ballcourt may 

even have been slightly larger, with a playing surface roughly two-thirds the size 

of a modern football field. Unfortunately, only the floor is still preserved beneath 

the plow zone, so the exact size of the berms that enclosed the court is 

unknown. Most archaeologists believe that a variant of the Mesoamerican 

ballgame was played on these courts (Wilcox 1991b; Wilcox and Sternberg 

1983), though the possibility has been raised that they were used for other 

purposes, such as ceremonial dancing or worship (Ferdon 1967). Regardless, 

they likely served as integrative facilities that brought together members of the 

community and helped forge a sense of group solidarity. It has also been 

suggested that leadership in Hohokam society was institutionalized around 

public facilities like ballcourts and platform mounds (S. Fish and P. Fish 2000). 

A communal cooking area with two dozen or more earth ovens (hornos) 

was established fewer than 60 m west of the ballcourt, suggesting that feasting 

was another way that social integration was achieved at Grewe. Interestingly, 

the main use of the communal cooking area occurred in the middle Colonial 

period, coinciding with the construction and initial use of the ballcourt (Craig and 



Walsh-Anduze 2001). One possible explanation for this pattern is that the 

hornos were used to cook food for laborers involved in ballcourt construction. 

Alternatively, they may have been used in association with feasts 

commemorating the inaugural use of the ballcourt. Large quantities of cholla fruit 

were roasted in the hornos, along with agave hearts, green corn, squash, and 

steamed greens (Miksicek 2001; Smith 2001). Because most of the cholla was 

recovered as pollen, it seems likely that the fruit was cooked in the early spring 

(late March through mid-April) when the flower was still attached to the bud. This 

raises the intriguing possibility that the Grewe ballcourt was either built or first 

used in the early spring, perhaps in connection with the vernal equinox or the 

beginning of the yearly agricultural cycle. It also raises intriguing questions 

about who the sponsors of the feasts were, an issue explored more fully in 

Chapter 7. 

By the middle Colonial period, courtyard groups were the predominant 

form of pit house arrangement in the residential area investigated by GARP 

(Henderson 2001b), similar to patterns reported at other Pre-Classic Hohokam 

sites (e.g., Henderson 1987; Motsinger 1993; Wallace 1995; Wilcox et al. 1981). 

The density of houses in the GARP residential district further suggests that the 

population of Grewe peaked during the middle Colonial period (see Chapter 3), 

an inference supported by the widespread distribution of Colonial period 

ceramics in many other parts of the site (Amsden 1936; Kwiatkowski and 

Bilsbarrow 1995; Roth 1990a; Woodward 1931). It is likely that portions of the 
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settlement inside Casa Grande Ruins National Monument were occupied by this 

time as well, if not slightly earlier, and new settlements were founded 

downstream along the same main canal (Gregory and Huckleberry 1994). To 

accommodate these developments, it appears that the canal system was 

expanded and new canals were built (Phillips and Craig 2001). Given the size of 

the canal system and the number of farmers that presumably shared water 

rights, some form of centralized authority was probably required to maintain the 

canals, coordinate water use, and resolve disputes (Hunt and Hunt 1976; Mabry 

1996). Even so, it appears that households at Grewe exercised considerable 

economic independence. Indeed, the dynamic tension between the two 

institutions—the collectively-based, water user's association on the one hand, 

and the independent household farmer, on the other—may have been one of the 

main factors contributing to the long-term success of the settlement, a theme 

that I return to in later chapters. 

The Grewe settlement continued to flourish throughout the late ninth and 

tenth centuries, though the population may have gradually declined (see 

Chapter 3). One or two new ballcourts were likely built at this time (Midvale 

1965; Roth 1990a), both much smaller than the earlier ballcourt. The large 

ballcourt may have have fallen out of use by A.D. 1000, given that the last use of 

the communal cooking area occurred in the early Sedentary period. Also dating 

to the late Colonial and early Sedentary occupation of the site are several rich 

cemeteries and a "shrine area" that were discovered in the southern part of the 
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site by the Los Angeles County Museum in the early 1930s (Woodward 1931). 

Pyrite-encrusted sandstone mirrors, elaborately carved shell jewelry and bone 

tools, and caches of bighorn sheep horn cores were among the artifacts found in 

this area (see Hackbarth 2000, 2001). Nothing comparable was found in the 

portion of the site investigated by Northland, even though nearly as many burials 

were excavated (Minturn and Craig 2001). One possible explanation for this 

pattern is that the burials investigated by the Los Angeles County Museum 

contain the remains of elite or high status individuals, whereas those 

investigated by Northland contain the remains of individuals of average or below 

average wealth. Alternatively, because the Hohokam typically cremated their 

dead during the period that Grewe was occupied, it is possible that individuals 

were divided into multiple burial pits, a possibility strengthened by the very low 

bone weights associated with most burial pits (McGuire 1987). 

For reasons that are still poorly known, the focus of the settlement began 

to shift from Grewe to Casa Grande in the last half of the tenth century. 

Declining crop yields may have once again been a catalyst for change (see 

Chapter 6). Still, it was not until the second half of the century, after the large 

ballcourt had fallen out of use, that the population of Grewe dropped sharply. A 

new ceremonial precinct with a new ballcourt was probably established at Casa 

Grande at this time (Wilcox and Sternberg 1983). There are indications that new 

farmland was opened up then as well, coinciding with an increase in the carrying 
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capacity of the canals and the abandonment of existing villages on the west side 

of Casa Grande (Gregory and Huckleberry 1994; Phillips and Craig 2001). 

Prior to the recent GARP investigations, Sacaton 9:6(GP), an adobe-

walled compound excavated by Harold Gladwin in the late 1920s, was thought to 

be one of the few Classic period compounds located outside the national 

monument. It now appears that this was not that case and that a sizable 

population may have actually resided outside the monument area, at least in the 

years leading up to the construction of the Great House. Three of the four 

compounds investigated by Northland were occupied and abandoned before the 

Great House was built (ca. 1250-1325); the fourth was contemporaneous with it 

(ca. 1325-1450), based on the presence of diagnostic pottery (Salado 

polychrome). 

Canal Casa Grande was probably built in the late thirteenth century, 

based on archaeomagnetic dates from clays at the base of the canal. Previous 

research has documented that this canal extended from east of Florence to west 

of Coolidge, a distance of over 30 km (Crown 1987; Midvale 1965). Five platform 

mound settlements were spaced at regular 3 to 5 km intervals along the length of 

this canal, with Casa Grande the last and largest of the settlements. The Casa 

Grande settlement overlooks an expanse of irrigable land 50 percent larger than 

the amount available to the next largest settlement (Crown 1987), The presence 

of two platform mounds and a great house further distinguishes Casa Grande 

from neighboring settlements, none of which had more than one platform mound. 



The location of Casa Grande at the end of the canal has led some researchers 

to conclude that coercion was required to ensure a reliable water supply for both 

farming and domestic needs (Rice 2001). It has also been suggested that the 

residents of Casa Grande usurped irrigable land from communities to the west 

(Gregory and Huckleberry 1994). Regardless, Casa Grande was clearly one of 

the largest and most powerful settlements in the Hohokam region by the late 

Classic period. 

Most archaeologists believe that the Great House was built in the early-

to-mid fourteenth century and abandoned by the middle of the fifteenth century 

(Haury 1976; Wilcox and Shenk 1977). A minority opinion holds that the Great 

House was used into the seventeenth century, based on ethnohistoric records 

indicating that massive-walled adobe structures were still being used by 

O'odham groups in nearby regions as late as 1624 (Dobyns 1969: 26). The 

presence of charred roof beams in association with the Great House and other 

nearby structures has led many observers to conclude that a catastrophic fire 

took place at the time of abandonment (Fewkes 1912; Wilcox and Shenk 1977). 

Akimel O'odham oral traditions indicate that Casa Grande was one of the first 

settlements overthrown during the conquest of the Hohokam by Siuuhu (Elder 

Brother) and his followers. Apparently the residents of Casa Grande fled to the 

hills and were defeated there, thus sparing the Great House from further 

destruction (Bahr et al. 1994:245). No evidence supporting or disproving this 

narrative was recovered by GARP, though several late Classic period rooms 



were discovered with intact pottery vessels and other artifacts on floors, 

suggesting rapid abandonment. However, relatively few of the rooms showed 

signs of burning. The circumstances surrounding the site's abandonment thus 

remain a mystery. 
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CHAPTER 3 

POPULATION DYNAMICS 

Although researchers have made great strides in their understanding of 

Hohokam population dynamics in recent years (Dean et al. 1994; Doelle 1995a, 

1995b, 2000), many basic issues remain unresolved. Foremost among these is 

the question of how many people lived at the largest settlements prior to A.D. 

1150. Attempts to answer this question have invariably focused on the site of 

Snaketown, where intensive investigations were carried out in the mid-1930s 

(Gladwin et al. 1937) and again in the mid-1960s (Haury 1976). Unfortunately, 

the Snaketown data are ambiguous on several key points, and widely varying 

population estimates have been proposed for the site as a result. Emil Haury 

(1976:75), for example, estimated that 2,000 people lived at Snaketown at the 

height of its occupation, whereas most researchers practicing today believe the 

figure to be much lower. Peak population estimates for the site now commonly 

fall in the 200-350 person range (Doelle 1995a:527; league 1984:148-149; 

Wilcox 1991a:261-262), or roughly 10 to 20 percent of Haury's estimate. The 

magnitude of these differences is cause for concern, because it essentially 

means that the scale of demographic change at Hohokam sites cannot be 

accurately measured, nor can the organizational responses to those changes be 

properly assessed (P. Fish and S. Fish 1991; Gumerman 1991). 
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In this chapter, the issue of demographic scale is addressed through an 

examination of architectural data from the Grewe site. The overall goal is to 

establish population parameters for the site at different points in time using the 

sample of pit houses investigated by Northland. Data from other parts of the site 

are then used to evaluate the Northland sample. The results of this exercise are 

informative on several counts. First, they suggest that researchers are seriously 

underestimating the size of the population at large Pre-Classic settlements like 

Grewe and Snaketown. It is my contention that Grewe was a sizable settlement 

from the outset, with an early Pioneer period population of between 300 and 350 

people, and between 800 and 1,000 people at its peak during the middle 

Colonial period, ca. A.D. 825-875. Architectural evidence further suggests that 

population growth at Grewe was not a uniform process. Although long-term 

growth rates approximated the 0.1 percent annual growth rate reported by 

Hassan (1978:68-69, 1981:234) for early agricultural societies, considerable 

variability is evident within the 50 to 125 year intervals that comprise the Grewe 

time periods. 

Methods 

Procedures for deriving population estimates from architectural data are 

well established in archaeology (Cameron 1990; Hassan 1981; Schlanger 1986). 

Three steps are usually involved. First, the number of residential structures at a 

site must be determined. Next, the number of structures in use at a given point in 

time must be established. Finally, a basis for estimating the number of people 



that lived in each structure is required. In the case of the Hohokam, suitable 

analogs are available for dealing with the last of these issues. The first two 

issues, however, continue to pose problems, especially for large pit house 

settlements like Snaketown and Grewe that were occupied for hundreds of 

years. Even at Snaketown, where roughly 50 percent of the central habitation 

zone and 20 percent of the entire site have been excavated (Wilcox et al. 

1981:190), researchers have been unable to agree on how many pit houses 

were present, with estimates ranging from 1,000 (Abbott 1985; Wilcox et al. 

1981) to 7,000 (Haury 1976). Estimates of pit house use-life are also a matter of 

debate. Haury (1976:75) believed that Hohokam pit houses were occupied for 25 

years, on average, because that was how long a Pima round house at Snake

town had been occupied at the time of the 1934-1935 excavations. A more 

conservative 10- to 15-year use-life figure has been adopted by most 

researchers in recent years (Doelle 1990; league 1984; Wilcox 1991a), based 

on analogs with tree-ring dated pit houses in the Anasazi and Mogollon regions 

(Ahlstrom 1985; Cameron 1990; Schlanger 1985, 1986). 

There are several reasons for questioning the relevance of use-life 

figures based on Anasazi and Mogollon data. First, environmental differences 

between the Sonoran Desert and Colorado Plateau are significant, and it is likely 

that the harsh winters of the plateau were more detrimental to pit house 

longevity than summer thunderstorms in the desert (Cameron 1990:158). The 

Pima round house that Haury based his use-life estimates on was a brush 
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structure with very little earth or mud covering, yet it apparently was used for 25 

years. Also, 80-year old wattle-and-daub structures have been reported in the 

deserts of southwestern Arizona, some abandoned for nearly a decade but still 

standing and able to be refurbished with a minimum of effort, others continuing 

to be used in their original form with only the creosote bush and outer earth 

cover requiring replacement every five years or so (Paul Fish, personal 

communication, 1998). In addition, Hohokam settlements often were occupied 

for hundreds of years, In contrast to Anasazi and Mogollon settlements, which 

seldom were occupied for more than a few generations (Ahlstrom 1985; 

Schlanger 1986). It is expected that the investment in house repair and mainte

nance will increase as the degree of residential stability increases (Kent 1990), 

again suggesting that Hohokam pit houses were occupied longer than their 

Anasazi and Mogollon counterparts. 

The approach to pit house use-life taken in this study relies on 

stratigraphic data to identify episodes of house replacement. A house is 

considered to have been replaced when another house was either built directly 

on top of it or so close to it that both houses could not have been occupied at the 

same time. It stands to reason that the rate at which these replacement episodes 

occurred is a consequence of how long each house was occupied. Thus, if one 

replacement episode can be identified in a 50 year period, each house 

presumably was occupied for about 25 years. This assumes, of course, that the 

occupation of the area was continuous and that all episodes of house 
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replacement were identified, an assumption that can be made with a high degree 

of confidence in the case of Grewe (see below), but one that needs to be 

evaluated on a cased by case basis. Wilcox et al. (1981:191) argue that few pit 

houses were missed in the areas investigated at Snaketown, but there are 

reasons for questioning this claim. Excavations by Gila Pueblo in the 1930s 

used discovery methods nearly identical to those used during the early work at 

Grewe, which were innovative for their time but crude by modern standards. 

Methods used during the later excavations at Snaketown were much improved 

but were never meant to provide complete coverage, as Haury (1976:45) was 

quick to point out and an aerial photograph of one of the main excavation areas 

clearly shows (Haury 1976: Figure 3.4). 

Another indication that the sample of houses from Snaketown is 

incomplete comes from data on house replacement episodes. Documented 

examples of such episodes were surprisingly rare at Snaketown (Haury 1976; 

Seymour 1990), especially given its length of occupation. And when replacement 

episodes did occur, they were usually between houses from different phases, a 

time span of roughly 100 to 200 years. This led Wilcox initially to conclude that 

the use-life of the average pit house was quite long, probably in the range of 50 

to 100 years (Wilcox et al. 1981: 192-193). He later revised this figure down to 

15 years (Wilcox 1991a:262), implying in the process that the methods used to 

derive the initial estimates were somehow flawed. I disagree with this 

assessment. From my perspective, the problem with the initial estimates was the 
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assumption that few houses were missed. The logic behind the approach 

remains valid. The mistake was In applying it to an unsuitable data set. 

Spatial Considerations 

The Northland investigations identified 247 pit houses or probable pit 

houses in the ADOT right-of-way at Grewe. Nearly ail of these structures (n = 

235) were located in a 500-m-long, 37-46-m-wide corridor on the north side of 

highway. Roughly 75 percent of this 2.1 ha area was investigated intensively, 

another 10 percent was tested, and the remaining 15 percent was inaccessible 

and therefore not investigated. Coverage of the intensively investigated areas is 

considered complete. It is likely that most houses in the tested areas also were 

Identified, due to the narrow spacing (5 m) of the backhoe trenches. Although 

the exact number of houses in the inaccessible areas is unknown, between 15 

and 40 can be projected based on the size of the areas involved, the density of 

houses in nearby areas, and the probable time periods represented. For the 

purposes of this analysis, I have adopted the lower figure in order to obtain a 

conservative estimate of the number of houses present in a continuous stretch 

through the middle of the entire site. 

Assuming this figure is a reasonable approximation, the density of houses 

in the portion of the site investigated was 119 houses per ha (250 houses/2.1 

ha). By way of comparison, the densest residential area at Snaketown, located 

near Mound 40 and the walk-in wells, had a density of about 70 houses per ha 

(Haury 1976: Figure 1.6), and the density of houses in other parts of the site was 



significantly lower (Wilcox et al. 1981: Table 12). Again, I attribute these 

differences in house density to the methods of discovery and the nature of the 

house sample from the two sites. Although it is possible that the house density at 

Grewe was 40 to 70 percent higher than at Snaketown, it seems unlikely. A 

better explanation is that an unspecified number of houses were missed at 

Snaketown, which is not a problem if the goal of research is to establish an 

overall sequence of occupation, as Haury (1976) was trying to do. It is a 

problem, however, if the goal is to use architectural data to establish population 

parameters, as Wilcox (Wilcox et al. 1981) attempted to do with the Snaketown 

house data. Population estimates derived under such circumstances are bound 

to be too low. 

Several lines of evidence were considered in an attempt to extrapolate 

from the Northland house sample to the rest of the site. First, the distribution of 

houses in the area investigated in the 1930s by the Van BerQen-Los Angeles 

Museum Expedition was examined. Nothing comparable to the dense 

concentration of houses found by Northland was found in the earlier project 

area, though a group of six to eight superimposed houses was discovered near 

the base of a large trash mound west of the offertory/shrine area (Woodward 

1931). Still, only 50 pit houses were found in the entire 12 ha parcel, a density of 

4 houses per ha. Even taking into account the likelihood that part of this area 

was taken up by a large central plaza, where pit houses are unlikely to be found, 

a difference in house density of nearly thirtyfold between the two samples seems 
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excessive. As with Snaketown, this discrepancy probably reflects differences in 

the discovery methods, given that no one even knew what a Hohokam pit house 

looked liked before the early work at Grewe, and most were discovered using 

shovel test pits and an animal-powered, fresno scraper. The Northland 

excavations, in contrast, had the luxury of a backhoe with a specially designed 

stripping bucket to remove overburden and expose broad horizontal areas. 

Unfortunately, because of these sampling differences, the earlier data cannot be 

used to directly assess the relationship between the Northland house sample 

and houses from other parts of the site. 

A potentially more accurate gauge of the Northland house sample is 

provided by a map of the site made by Frank Midvale in 1946 (Figure 3.1). 

Midvale (1965, 1971) recorded 45 trash mounds and a ballcourt at Grewe, 

covering an estimated 56.3 ha (Kwiatkowski and Bilsbarrow 1995). By way of 

comparison, Snaketown contains 60 trash mounds and covers 73.8 ha (Haury 

1976; Wilcox et al. 1981). However, the figures for Grewe do not take into 

account the Pre-Classic component at Casa Grande Ruins, the full extent of 

which has yet to be determined. Portions of Grewe were also under cultivation 

by the time that Midvale began his mapping efforts, hence some trash mounds 

may already have been destroyed, a possibility strengthened by the discovery of 

a previously undocumented ballcourt near the southern edge of the site (Roth 

1990a). Regardless, assuming that Midvale's figures are reasonably 

accurate—they are overly conservative, if anything—it implies that less than four 
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percent of the total site was investigated by Northland (2.1 out of 56.3 ha). By 

extension, if the density of houses in other parts of the site is the same as in the 

Northland residential district, there could be as many as 6,700 pit houses at 

Grewe, a figure remarkably close to Haury's (1976) estimate of 7,000 houses for 

Snaketown. In all probability, these figures are too high, because they fail to take 

into account non-residential areas such as plazas, cemeteries, and outdoor work 

areas. Also, three ballcourts, an offertory area, and several canals have been 

identified at Grewe, and it is likely that few houses were built near them when 

they were in use. 

On the other hand, the distribution of trash mounds should provide a fairly 

good indication of residential space within the settlement, based on patterns 

reported at Hohokam sites throughout southern Arizona (Craig and Wallace 

1987; Doelle and Wallace 1991; Gregory and Huckleberry 1994; Henderson 

1987; Howard 1990; Wilcox et al. 1981). Additionally, the size of a trash mound 

should provide a useful proxy measure of the number of people using it, both at 

an intra- and intersite level. The presence of large trash mounds surrounding the 

central plaza at Snaketown, for example, is consistent with architectural 

evidence indicating that population density was greatest in that portion of the 

site (Wilcox et al. 1981). 

Four of the 45 trash mounds recorded by Midvale were apparently located 

inside the Northland project area (Figure 3.2). Indirect evidence for three of the 

mounds was found in the form of dense concentrations of borrow pits in the 
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residential district investigated. A large borrow pit on the west side of the 

railroad tracks may have been associated with Midvale's fourth mound, but if so 

the mound extended beyond the area investigated by Northland. Two smaller 

concentrations of borrow pits may represent small trash mounds that Midvale did 

not record, or perhaps the mounds already had been destroyed by the time he 

mapped the site. Regardless, there is a high degree of concordance between 

the location of Midvale's trash mounds and borrow pits in the ADOT right-of-way, 

implying that both mounds and pits were essential components of formal trash 

areas at Grewe. 

The formal trash areas in the main Grewe residential district were 

comparable in size, each having a maximum east-west exposure of about 40 m. 

Presumably, the trash mounds contained within these areas were comparable in 

size as well. However, unless the mounds extended beneath the highway, it is 

unlikely that they were as large as several mounds recorded by the Van Bergen-

Los Angeles Museum Expedition in the southern part of the site, one of which 

(Dump C) was close to 60-m long, and another (Dump B) was over 50-m long 

(Hackbarth 2001; Woodward 1931). A few trash mounds at Snaketown also were 

over 60-m long (Mounds 38, 39, and 44), and several others (29, 30, 47, 55) 

were over 50-m long (Haury 1976). All this leads me to conclude that the trash 

mounds associated with the residential district investigated by Northland were 

only "average" in size. 
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Further assuming that the residential district associated with these trash 

mounds was average in size, roughly 10 percent of the residential space within 

the settlement was sampled by Northland. This implies that there were about 

2,500 pit houses at the site, a figure well below the upper limit suggested above, 

but one which is still over twice the figure proposed by Wilcox (Wilcox et al. 

1981:190) and Abbott (1985) for Snaketown. Put another way, if Wilcox (1991; 

261) and Abbott (1985) are correct and there were never more than about 1,000 

houses at sites like Snaketown and Grewe, then the Northland sample of houses 

represents an astounding 25 percent of the houses at Grewe. This proposition is 

considered unlikely in light of the small portion of the site that was investigated. 

In questioning the lower house estimates, note that it is not the logic of the 

arguments that is being questioned—many of the same methods are used in the 

present analysis—merely the assumption that the sample of houses from 

Snaketown was complete. If the house estimates of Wilcox (Wilcox et al. 1981) 

and Abbott (1985) are revised along the lines proposed here, similar population 

estimates will be derived. 

Temporal Considerations 

The residential district investigated by Northland at Grewe was occupied 

from the early Pioneer through middle Sedentary periods, ca. A.D. 500 to 1100. 

Multiple lines of evidence were used to subdivide this 600 year period into nine 

smaller age groups, each with a duration of between 50 and 125 years (see 

Table 2.1). Ages were assigned to 180 of the 213 excavated houses (Table 3.1). 



Table 3.1 

Grewe pit house ages (Northland excavated sample) 

Age Group Grewe 

Indeterminate 33 

Early Pioneer 21 

Late Pioneer 28 

Pioneer/Colonial 11 

Early Colonial 25 

Middle Colonial 27 

Late Colonial 28 

Early Sedentary 16 

Middle Sedentary 18 

Mid/Late Sedentary 6 

TOTAL 213 



There can be little doubt that this sample of houses is representative of the 

entire residential district. Whether it is representative of the rest of the site Is 

another matter. Few Pioneer period houses have been found in other parts of 

the site (Table 3.2), suggesting that the Northland sample may be skewed 

toward the early end of the occupation. Alternatively, given the generally low 

visibility of Pioneer period features, especially early Pioneer features, there is a 

good chance that the sample of houses from other parts of the site is weighted 

against the early occupation. After all, the Snaketown ceramic typology was still 

several years in the future when the early work at Grewe was carried out, so age 

assignments for those houses are based on low-resolution architectural data 

(Wilcox and Sternberg 1983: Table 7.1). In addition, most of the houses found in 

testing by Pima College (Roth 1990a) and ARS (Kwiatkowski and Bilsbarrow 

1995) were assigned ages based on the recovery of a few diagnostic sherds 

from backdirt piles and the walls of backhoe trenches. It would be easy under 

such circumstances to overlook an occupation defined by the lack of decorated 

ceramics (early Pioneer) or by the presence of decorated ceramics in very low 

frequencies (late Pioneer). As it was, even with hundreds of sherds from 

structures that were excavated completely, it is doubtful that an early Pioneer 

period component would have been recognized by Northland without 

radiocarbon dates that clustered in the sixth and seventh centuries-A.D 

(Henderson 2001a). It bears mention in this regard that an early Pioneer period 
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Table 3.2 

Tentative age assignments for pit houses identified at Grewe on previous projects 

PROJECT 
Pioneer 
Period 

Colonial 
Period 

Sedentary 
Period Unknown TOTAL 

Van Bergen-LA 
Museum 2 14 5 29 50 

Pima College^ 0 1 6 9 16 

ARS Testing^ 3 18 6 97 124 

TOTAL 5 33 17 135 190 

Notes 
1 Based on data presented in Wilcox and Sternberg (1983:138-139). 
2 Based on data presented in Roth 1990a. 
3 Based on data presented in (Abbott 1995: Table 12.4). 



(Tortolita phase) occupation of the Tucson Basin was recognized in a similar 

manner (Bernard-Shaw 1989; Doelle 1997). 

Another reason for believing that Pioneer period houses are present in 

higher frequencies in other parts of Grewe is that they were distributed across 

the entire length of the ADOT right-of-way. Moreover, the residential district 

Investigated by Northland was not abandoned in favor of other areas during later 

times. Nearly three-quarters of the houses date to the Colonial and Sedentary 

periods, and the occupation of the residential district continued through the 

middle Sedentary period. 

Assuming the Northland sample of houses represents about 10 percent of 

the houses at Grewe "proper," and that the occupational intensity of the 

residential district investigated parallels the overall trajectory of the site, the 

number of houses occupied during each time period can be estimated by 

multiplying the total number of houses at the site by the sampling fraction for the 

time period in question (Table 3.3). The temporal distribution of the sample has 

been standardized in Figure 3.3 to reflect the different lengths of the Grewe time 

periods. Fifty years was selected as the unit of standardization because it is the 

smallest unit of time represented by the age groups. Also, due to uncertainties 

regarding the timing of the early Pioneer and late Sedentary periods, the shorter 

of the two dating options was used when computing the standardized scores. 

Thus, the early Pioneer component is assumed to have been roughly 100 years 

long (ca. A.D. 550 to 650), while the late Sedentary component is assumed to 



Table 3.3 

Projected number of pit houses at Grewe 

Age Group Grewe 

Early Pioneer 292 

Late Pioneer 389 

Pioneer/Colonial 153 

Early Colonial 347 

Middle Colonial 375 

Late Colonial 389 

Early Sedentary 222 

Middle Sedentary 250 

Mid/Late Sedentary 83 

TOTAL 2,500 
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have been 50 years long, ending by A.D. 1100. Even with these shorter time 

intervals, a sharp increase in house construction is evident between the early 

and late Pioneer periods, and an even sharper decline In construction is evident 

following the middle Sedentary period. 

The same 50- to 100-year intervals were used to determine the rate of 

house replacement at the site. The basic strategy was to count the number of 

house replacement episodes that occurred in each age group. A distinction was 

made between direct replacement episodes, in which one house was 

superimposed directly over another, and indirect replacement episodes, in which 

two or more houses were located so close together as to have precluded their 

use at the same time. Three meters was the approximate cut-off distance for 

determining if houses were related indirectly, though entry orientation and 

access considerations were also factors in the decision. Detailed reconstructions 

of individual courtyard groups are presented in the next chapter. Summary 

information on the number of house replacement episodes per age group is 

presented in Table 3.4. Note that direct replacement episodes are generally 

rare, with a maximum of two cases per age group, and many age groups had 

none. Also, indirect replacement episodes were spread out across the entire 

project area. No more than one episode of indirect replacement was identified 

per courtyard area per age group. This pattern is not surprising given that 

stratigraphy played a major role in assigning houses to age groups. Episodes of 

direct replacement were usually dealt with by assigning houses to different age 



Table 3.4 

House replacement episodes per age group at Grewe 

Age Group Direct Indirect 

Early Pioneer 2 1-2 

Late Pioneer 1 5 

Pioneer/Colonial 0 1 

Early Colonial 0 5 

Middle Colonial 1 4 

Late Colonial 2 4 

Early Sedentary 0 2 

Middle Sedentary 1 2 

Mid/Late Sedentary 1 0 

TOTAL 8 24-25 



groups (Henderson 2001a). Consequently, interpretive weight was given to the 

number of indirect replacement episodes that occurred over a relatively short 

time span, in particular, those time periods that lasted for 50 years. Single 

episodes of indirect replacement were present in all age groups except the mid-

to-late Sedentary period. This suggests that pit houses were occupied, on 

average, for 25 years (50 years/1 replacement episode), which is the figure I 

adopt for deriving population estimates in this study. It further stands to reason 

that the mid-to-late Sedentary occupation of Grewe was less than 50 years long, 

since no replacement episodes of any kind were identified. Replacements for 

late Sedentary houses at Grewe were presumably built in the Casa Grande 

Ruins area. 

Household Size 

The final step in estimating population at Grewe involved determining the 

size of the domestic group that occupied each structure. Two methods were 

used to establish a range of values for modeling purposes. The first method is 

based on ethnographic analogs with Pima (Castetter and Bell 1942) and Pueblo 

(Cameron 1995) groups and assumes a constant of 4 to 5 people per house. 

The second method is based on Cook's (1972) widely used formula for 

converting floor area to population size, which assumes that each of the first six 

people in a structure requires 2.3 m^ of floor space to live comfortably, and then 

9.3 m^ for each individual after that (Wilcox et al. 1981:159-160). No attempt was 

made to account for possible functional differences between structures using the 



first method, because of the coarse-grained nature of the measure and the 

likelihood that most pit houses were used as dwellings. However, two estimates 

of mean floor area were calculated for houses in each age group using the 

second method, one based on the average size of all pit houses, regardless of 

possible functional differences between structures, and the other based only on 

those structures that are believed to have been used as dwellings (Table 3.5). 

Functional determinations were made based on size and morphological 

considerations. Hearths were considered a good indicator of habitation-related 

activities (Ciolek-Torrello 1988). Small structures (i.e., those with floor areas 

below 8.5-9.0 m^), especially those without hearths, were viewed as probable 

utility structures. Included within the utility designation were several so-called 

"bathtub" houses. Interestingly, none of the large structures with floor areas of 

over 35 m^ that are believed to have been used as community houses (Doyel 

1991; Gladwin 1948; Haury 1976; Wilcox et al. 1981) were found in the GARP 

residential district, though they may be present in other portions of the site. 

Roughly 10 percent of the overall sample consisted of non-habitation structures, 

though the percentage varied somewhat by time period. The remaining 

structures are believed to have served a general habitation purpose. 

A Demographic Overview of Grewe 

Population parameters were established for each time period (Table 3.6) 

by multiplying the projected number of contemporaneous houses (Table 3.4) by 

the number of people estimated to have lived in each house at a given point in 
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Table 3.5 

House population estimates based on floor area 

Age Group Houses^ 
Habitation 

(%) 
Mean Area 
All [Houses^ 

Mean Area 
Habitation^ 

Peopfe per 
Habitation 
Structure^ 

Early Pioneer 14 78.6 11.8 12.6 5.5 

Late Pioneer 26 92.3 12.5 12.7 5.5 

Pioneer/Colonial 9 100.0 12.0 12.7 5.5 

Early Colonial 24 79.2 10.6 10.7 4.7 

Middle Colonial 26 100.0 13.8 13.8 6.0 

Late Colonial 26 88.5 12.8 12.7 5.5 

Early Sedentary 16 87.5 10.6 11.1 4.8 

Middle 
Sedentary 

16 93.8 13.3 14.0 6.0 

Mid/Late 
Sedent. 

4 100.0 15.1 15.1 6.0 

Notes 
1 Includes all houses from time period for which a functional determination could be 

made. 
2 Includes all houses from time period that were complete enough to calculate floor 

area (m^). 
3 Calculated by dividing the mean floor area of the average habitation structure by 

2.3 m^ per individual up to six individuals and 9 m^ for each individual over six 
(after Cook 1972) 
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Table 3.6 

Grewe population estimates 

Age Group 
Replace. 
Episodes 

Contemp. 
Structures 

Contemp. 
Habitation 

Population 
(constant)^ 

Population 
(area)2 

Early Pioneer 4 73 57 292-365 314 

Late Pioneer 3 130 120 520-650 660 

Pion.Colonial 2 77 77 308-385 424 

Early Colonial 2 174 138 696-870 649 

Middle Colonial 2 188 188 752-940 1,128 

Late Colonial 3 130 115 520-650 633 

Early Sedentary 2 111 97 444-555 466 

Middle 
Sedentary 

2 125 117 500-625 702 

Mid/Late 
Sedent. 

2 42 42 168-210 252 

Notes 
1 Assumes average of 4-5 people per contemporaneous structure. 
2 Calculated by multiplying average number of people per habitation structure by 

number of contemporaneous habitation structures. 
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time (Table 3.5). Annual growth rates for each period were calculated following 

methods described by Cowgill (1975:521) and Hassan (1978: 69). It should be 

emphasized that these figures are momentary averages for the entire time 

period. Long-term growth rates in the 0.1 percent per year range are generally 

considered an indication of natural population growth (Hassan 1981:234). 

Growth rates in the 0.3 to 0.5 percent per year range also have been attributed 

to natural growth, but it is unlikely that such rapid rates could have been 

sustained for extended periods of time (Doelle 1995a, 2000). For purposes of 

the present analysis, it is assumed that time periods with growth rates above 0.5 

percent per year witnessed large-scale immigration in addition to natural 

population growth, while periods with growth rates in the 0.3 to 0.5 percent per 

year range are assumed to have been times of more limited population 

movement. Growth rates in the 0.1 to 0.3 percent per year range are assumed to 

signify periods of average or rapid natural growth, respectively. Negative growth 

rates presumably signify periods of emigration or natural population decline. 

The Northland architectural data indicate that Grewe was a sizable 

settlement from the outset, with a momentary population averaging between 300 

and 350 people per year for most of the sixth and early seventh centuries-A.D. 

The population increased at a rapid rate (0.6% per year) during the last half of 

the seventh century and first quarter of the eighth century, suggesting that large 

numbers of people were continuing to move into the settlement during that 

period of time. It is estimated that 500 to 600 people lived at the site by A.D. 
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700, a figure that is five to six times higher than figures proposed in the recent 

literature (Doelle 1995a, 2000; Wilcox et al. 1981). The most likely reason for 

the discrepancy, as discussed previously, is that researchers are 

underestimating the number of pit houses at large settlements like Grewe and 

Snaketown. If the population at Grewe averaged 100 people at A.D. 700, as 

Doelle (1995a:527) has recently proposed, there should only be 60 to 75 late 

Pioneer houses across the entire site. This proposition is considered unlikely 

given that 28 houses were found in the ADOT right-of-way and late Pioneer 

houses have been identified in other parts of the site (Table 3.2). 

The population of Grewe appears to have dropped dramatically between 

A.D. 725 and 775, probably in response to declining crop yields caused by 

severe flooding along the Gila River (see Chapter 6). Fewer houses (n = 11) 

dating to this time period were identified than for any other period except the 

mid-to-late Sedentary period, after which time Grewe was abandoned. Houses 

dating to the Pioneer-Colonial period transition also tended to be smaller and 

more isolated than houses from other periods, reinforcing the impression that the 

settlement underwent a period of population decline. It is probably no 

coincidence that Hohokam settlements with strong middle Gila River ties first 

appear in outlying drainages at about the same time as the population of Grewe 

declined. Researchers have generally viewed this so-called "Colonial 

expansion" as evidence of cultural growth and development (Haury 1976, 1978). 

Having tamed the waters of the middle Gila, the Hohokam supposedly began 
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looking for new places to settle and apply their water management skills. The 

results discussed above paint a very different picture. They suggest that the 

Colonial expansion may have been less an expression of cultural maturity or 

entrepreneurial spirit than a way of sloughing off excess population during a time 

of stress. The Grewe canal system may have been inoperative for an extended 

period of time after the probable floods of the late 740s. At the very least, the 

productive potential of the system was diminished considerably. Some form of 

"downsizing" may have been necessary to maintain the viability of the 

settlement. 

The early Colonial period witnessed the highest rate of population growth 

in the entire 600 year occupation of Grewe (1.5% per year). It is estimated that 

the population roughly doubled during this time period, increasing from about 

350 people to between 700 and 800 people. Migration was undoubtedly a major 

factor contributing to this increase. New courtyard groups became established in 

many parts of the site, and the initial use of the communal roasting area took 

place at this time. The earliest recorded canal also dates to this time period, 

though earlier canals are suspected to be present in other parts of the site or 

along the margins of the floodplain. 

The population of Grewe is believed to have peaked at between 800 and 

1,000 people near the middle of the ninth century. This would have made it one 

of the largest settlements in southern Arizona at the time, rivaled only by 

Snaketown and possibly a few sites in the Phoenix area. Other notable 



developments that took place at Grewe during the middle Colonial period 

included construction of the large ballcourt, intensive utilization of the communal 

cooking area, a remodeling and expansion of the canal system, and increasing 

inequities in the distribution of material wealth among households (see Chapter 

5). Although demographic factors likely contributed to these developments, 

population growth does not appear to have been the catalyst per se, given that 

growth rates were actually higher in late Pioneer and early Colonial times. What 

may have distinguished the middle Colonial period is that population growth 

appears to have been internally driven, rather than through immigration. 

Relatively few new households were founded in the GARP residential district 

during middle Colonial times, suggesting that property rights were established 

early in the occupation of the settlement and maintained for generations to 

follow. Also, the proposed growth rate (0.3% per year) for the middle Colonial 

period is at the upper end of what Doelle (1995b:210-212) considers possible 

under conditions of rapid natural growth, though he doubts that such rapid 

growth could have been sustained for more than a few generations, which is 

roughly the length of time represented by the middle Colonial period (ca. A.D. 

825-875). 

A 30 percent decline in the population of Grewe Is believed to have taken 

place between A.D. 875 and 950, corresponding to the late Colonial period 

(Santa Cruz phase). The population then appears to have stabilized at between 

500 and 600 people for most of the tenth and first half of the eleventh centuries. 
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However, unlike earlier times, when environmental factors are hypothesized to 

have "pushed" populations living along the middle Gila River into outlying 

regions, such as the Tonto Basin (Haury 1932; Swartz and Randolph 1994) and 

Globe-Miami Highlands (Craig 1999; Doyel and Hoffman 2000), the late Colonial 

population decline was most likely the result of new settlements being 

established downstream from Grewe along the same main canal. Although small 

groups may have settled the Casa Grande Ruins area near the beginning of the 

Colonial period (Ambler 1961; Wilcox and Sternberg 1983), it was not until the 

late Colonial period that large ballcourt settlements (e.g., Siphon Ruin, West 

End site) first appeared between Casa Grande and McClellan Wash to the west 

(Gregory and Huckleberry 1994). The spacing of these settlements at regular 3 

to 4 km intervals along the Grewe-Casa Grande canal is consistent with Crown 

(1987) and Gregory's (1991, 1995) observations regarding canal system growth 

and development (after Chisholm 1979). Unfortunately, little information exists 

on the layout and distribution of features at these new settlements, so it is 

difficult relating them directly to Grewe. Only a few late Colonial period pit 

houses have been excavated at Casa Grande Ruins (Ambler 1961; Wilcox and 

Sternberg 1983:141), and our understanding of Siphon Ruin and the West End 

site is based mainly on surface materials from disturbed contexts (Gregory and 

Huckleberry 1994). If these new settlements were established by splinter groups 

from Grewe and population growth approximated the 0.1 percent per year 

average proposed by Hassan (1978, 1981), the population of all of them 



combined would have equaled the late Colonial period population of Grewe. 

Alternatively, if population growth approximated the 0.3 percent per year figure 

proposed by Doelle (1995b), each of the new settlements would have been 

about the same size as Grewe. 

A sharp decline in the population of Grewe took place during the second 

half of the eleventh century, after the large ballcourt had fallen out of use. It is 

assumed that most of the population moved to the Casa Grande Ruins area at 

this time (Doelle 1995a; Wilcox and Sternberg 1983), but the specifics of the 

move and the reasons for it remain poorly understood. Little information bearing 

on the Sedentary to Classic period transition was recovered by the Northland 

invstigations. Six pit houses dating to the mid-to-late Sedentary period were 

identified at Grewe. All but one of these houses was found in a single courtyard 

group, suggesting that even though the scale of occupation at Grewe was 

greatly diminished, households continued to be structured along similar 

organizational principles (Chapter 4). 

The likelihood that Casa Grande was increasing in size at the same time 

that Grewe was being abandoned is based on several observations. First, 

Ambler's (1961) survey of the national monument identified Sedentary period 

materials at 26 of the 59 loci he recorded. Sedentary and early Classic period pit 

structures were also excavated in the southeastern corner of the monument in 

the 1930s, under the direction of Russell Hastings (Ambler 1961; Wilcox and 

Sternberg 1983), and in the north-central portion of the monument as part of the 
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Van Bergen-Los Angeles Museum excavations of Compound F (Andresen 1985; 

I. Hayden 1930). Finally, two late Sedentary or early Classic period pit houses 

were found underlying a compound on the outskirts of Casa Grande by 

Northland. Although this evidence Is insufficient to establish population 

parameters for Casa Grande along the lines of those established for Grewe, it 

seems likely that Casa Grande was as large as Grewe, if not larger, based on 

the size of the settlement and the associated canal system. A significant portion 

of the population may have even resided outside the national monument 

boundaries. 

Discussion 

The population figures proposed here for Grewe are considerably higher 

than those proposed in the recent literature for Snaketown and other large Pre-

Classic villages. Wilcox (1991:262), for example, has argued that "Snaketown at 

its height had no more than about 300 people," and Doelle (1995a;527) has 

proposed a peak estimate for Snaketown of 350 people. Although these figures 

are close to projected estimates for the initial occupation of Grewe, they are 2.5 

to 3 times lower than peak estimates for the site. It is my contention that the most 

likely reason for the disparity is that an unspecified number of pit houses were 

missed at Snaketown, because of the methods of discovery; hence, population 

estimates generated from the Snaketown house data are bound to be too low. 

One implication of these findings is that there was probably greater 

variability in Hohokam settlement size than is currently recognized. The 



101 

tendency in recent years has been to minimize the differences between villages 

in the Phoenix Basin and those in outlying areas. Several researchers have 

suggested that the peak population of Snaketown was only 100 people greater 

than the peak population of several Tucson Basin villages, and only 200 greater 

than the largest Tonto Basin settlements (Doelle 1995a; Wilcox 1991a). The 

Grewe investigations paint a very different picture of regional demographic 

patterns. They indicate that the largest settlements in the Hohokam heartland 

may have been 5-10 times larger than their counterparts in outlying areas, 

assuming population estimates for outlying areas are reliable (e.g., Craig and 

Clark 1994). 

The higher population estimates proposed for Grewe and Snaketown 

raise intriguing questions about Hohokam political organization. There is a 

sizable body of literature in both anthropology and archaeology to suggest that 

the maximal size of a settlement is a good predictor of social complexity 

(Carneiro 1967; Feinman and Neitzel 1984; Kosse 1990; Lekson 1985, 1990; 

Naroll and Margolis 1974). Despite classificatory problems with some of these 

studies (Lekson 1990), there is widespread consensus that when the size of a 

settlement exceeds 1,000 to 2,500 people, it is no longer possible for individuals 

to interact on a daily basis, thus some form of administrative structure is required 

(Kosse 1990; Lekson 1990). Feinman and Neitzel (1984:67-68) further note a 

strong correlation between the size of a settlement and the number of status 

markers possessed by leaders, with a population of 1,200 being the approximate 
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threshold for the presence of highly differentiated leaders with marked status 

differences. The evidence from Grewe suggests that the settlement was 

approaching the lower end of these threshold figures at about the same time that 

the large ballcourt was being built and the canal system was being expanded. 

It further appears that population growth at Grewe was not a uniform 

process. Long-term growth rates (ca. A.D. 550 to 1050) approximated the 0.1 

percent per year that Hassan (1978:68-69; 1981:234) reports typify early 

agricultural societies, but considerable variability is evident between time 

periods. A useful way of conceptualizing this variability is in terms of the demo

graphic processes that may have contributed to population growth and decline. 

Rapid growth rates (0.6 to 1.5% per year) suggest that large numbers of people 

immigrated to Grewe during the late Pioneer and early Colonial periods, 

whereas natural population growth was probably the main factor contributing to 

growth (.2 to .3% per year) during middle Colonial and middle Sedentary times 

(see Doelle 1995a, 1995b for a similar approach). Periods of population decline 

are apparent as well, most notably during the Pioneer to Colonial period 

transition and following the middle Colonial and middle Sedentary periods. In the 

case of the Pioneer to Colonial period transition, environmental hardships (i.e., 

severe flooding and drought) may have forced a large segment of the population 

to look for "greener pastures" elsewhere, resulting in a decrease in the overall 

size of the irrigation community. In contrast, the drop in population following the 

middle Colonial period was accompanied by the appearance of new settlements 



farther downstream along the same main canal, suggesting that the size of the 

community as a whole actually increased. Finally, even though Grewe was 

abandoned sometime in the late eleventh or early twelfth century, most of the 

population is believed to have settled a short distance away at Casa Grande as 

part of a process of aggregation (Gregory and Huckleberry 1994; Wilcox and 

Sternberg 1983). 

A final issue of concern involves the relationship among demography, 

technology, and agricultural intensification (see Netting 1993:261-294 for a more 

complete discussion of the issue). Although there are no indications that the 

population of Grewe ever exceeded the carrying capacity of the local 

environment, population pressure still may have put a strain on the productive 

capabilities of the irrigation system at different points in time. Perhaps most 

notably, periods of sustained drought or severe flooding would have decreased 

the productive potential of the irrigation system. One common response under 

such conditions is to migrate to less populated or more productive regions (Clark 

1995, 1997; Nelson 1999). Another common response is to supplement the loss 

in agricultural production with wild plants and crops that do not rely on irrigation 

technology to ensure success (Castetter and Bell 1942; Craig 1995; Fish et al. 

1992; Masse 1991; Van West and Altschul 1994, 1998). It is likely that both 

strategies were adopted by the residents of Grewe following the environmental 

hardships of the mid-eighth century. Not only did large segments of the 

population move to outlying regions, but those that remained appear to have 
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consumed less maize and more agave than in other time periods (Miksicek 

2001). 

Conclusions 

The aim of this chapter has been to establish population parameters for 

the Pre-Classic occupation of Grewe. It has been argued that Grewe was a 

sizable settlement from its inception In the early-to-mid sixth century-A.D. to its 

abandonment near the end of the eleventh or early twelfth century. The initial 

population is estimated to have been in the 300 to 350 range, the average was 

probably in the 500 to 600 range, and the peak is thought to have been in the 

800 to 1,000 range. These figures signify a reversal of the trend in recent years 

toward lower population estimates for the Hohokam. They suggest the need for a 

middle ground in the debate over population size at settlements like Snaketown 

and Grewe. 

The results of this study also contribute to a better understanding of 

Hohokam population dynamics. Indications are that population growth at Grewe 

was not a uniform process. Rather, it appears that the size of the population 

fluctuated over time in response to a variety of pressures. The ability to monitor 

these changes is, in large part, an outgrowth of refined temporal control 

(Henderson 2001a). In a previous attempt to establish population parameters for 

Grewe using similar methods, but without the same degree of temporal 

resolution, a steady increase in population was noted from the Pioneer through 

Colonial periods, followed by a decline in the Sedentary period (Craig 2000). 



Although these patterns are still valid in a general sense, their coarse-grained 

nature makes it difficult to assess the degree to which demographic factors were 

agents of cultural change. A more complete picture of both demographic and 

cultural processes has hopefully emerged as a result of this exercise. 



106 

CHAPTER 4 

HOUSEHOLD ORGANIZATION 

The focus of this chapter is a group of roughly two dozen households that 

lived at Grewe between A.D. 500 and 1100. These households shared a 

residential district in the heart of the settlement. It is likely that they also shared 

water rights that came with membership in the local irrigation community, as well 

as an interest in protecting those rights. The extent to which they shared in other 

cooperative (corporate) ventures is less clear. Studies of irrigation communities 

in modern peasant societies have found that corporate ventures are viewed by 

most community members as a "necessary evil, not a desired goal" (Sheridan 

1996:40). Reflecting this concern, corporate control is often limited to specific 

tasks and resources that households cannot control on their own, and corporate 

Institutions are often less a source of power than a means of legitimizing power 

relationships that already exist or that exist outside the corporate realm. 

Corporate institutions may also provide a forum for competition under the 

safeguard of collective action, thereby masking economic disparities and 

political conflict within the community (Sheridan 1988:xxii). Two key resources 

that were likely controlled by households at Grewe, rather than corporate 

groups, were domestic labor and irrigable land (see Netting 1993). The 

possibility that a few affluent households were able to convert labor and land 

imbalances into political power is explored in later chapters. The purpose of this 
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chapter is to discuss how households in the GARP residential district were 

identified and how they varied across space and time. 

I begin the chapter by reviewing the archaeological correlates of 

Hohokam households. Domestic architecture is the main line of evidence used 

by archaeologists to identify households at Hohokam sites. Most Hohokam pit 

houses are believed to have served as dwellings for domestic groups, based on 

their size and the presence of internal features such as hearths, benches, and 

shelves (Ciolek-Torrello 1988; Doyel 1991; Haury 1976; Henderson 1987; 

Motsinger 1994; Seymour 1990, 1994). Some small pit houses, especially those 

without hearths, may have served as utility or storage rooms (Ciolek-Torrello 

1988; Crown 1985; Haury 1976), and some large structures may have served as 

ceremonial or communal rooms (Cable and Doyel 1987; Gladwin 1948; Wheat 

1955). The overwhelming majority, however, appear to have served as 

habitation structures (Ciolek-Torrello 1988; Haury 1976; Wilcox et al. 1981). 

For many years, it was assumed that everyone who lived under the same 

roof was part of a single household (Haury 1976:75-77). More recently, the 

concept of a household has been expanded to include a range of domestic 

activities in addition to coresidence (see Cable 1994:51-60). Evidence 

supporting this new perspective is reviewed in the first part of the chapter, and 

basic concepts related to Hohokam household organization are introduced and 

defined. The remainder of the chapter examines the spatial and temporal 

distribution of households at Grewe. Much of the discussion is devoted to a 
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consideration of household growth and development. Developmental histories 

are provided of the households that made up the GARP residential district. An 

overview of general developmental patterns is included as part of this 

discussion. The households investigated stand out for both their size and 

relative degree of stability (Henderson 2001b). The chapter concludes by 

placing patterns observed at Grewe within a larger comparative framework. 

Hohokam Households: Conceptual Considerations 

A major advance in the study of Hohokam households was made in the 

early 1980s by David Wilcox as part of a reexamination of the Snaketown house 

data (Wilcox et al. 1981). Wilcox challenged the traditional "one dwelling, one 

household" model by demonstrating that many of the Snaketown pit houses were 

actually arranged in clusters around small open areas or courtyards. He 

attributed this residential pattern to the presence of extended families or multi-

family households that shared resources and pooled labor (Wilcox et al. 

1981:166). He further observed that the composition of these so-called "house 

clusters" varied across space and time (Wilcox et al. 1981:163-182). The trend 

in most parts of the site was for stand-alone structures to be gradually replaced 

by house clusters containing two or three structures. However, several large 

house clusters with up to six structures were identified in a residential district 

bordering the site's central plaza. The appearance of these large house clusters 

during the last period of occupation signaled to Wilcox the possible emergence 

of elite households (Wilcox et al. 1981:181 -182). 
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The model of household social organization advanced by Wilcox has 

received widespread support in the past 20 years. House clusters (also known 

as "courtyard groups") have now been identified at Hohokam sites throughout 

southern and central Arizona (Ciolek-Torrello 1988; Doelle et al. 1987; Doyel 

1987; Doyel and S. Fish 2000; Gregory 1995; Henderson 1986, 1987; 

Huntington 1986; Klucas et al. 1997; Rice 1987; Wallace 1995; Wilcox 1987). A 

shift over time from single-dwelling to multiple-dwelling households has also 

been recognized (Cable 1994; Henderson 1986; Howard 1985; Huntington 

1986). Elaborate models have been devised in an attempt to link stages of 

household growth and development to organizational changes in Hohokam 

society. The initial appearance of house clusters has been variously attributed to 

population growth (Howard 1985; Wilcox et al. 1981), agricultural intensification 

(Cable and Doyel 1987; Howard 1993; Wilcox 1991a), and the transition from a 

band to a tribal level of social organization (Henderson 1986). 

Variability in the size and composition of house clusters is usually 

attributed to one of two factors. First, some researchers have tried to link stages 

of courtyard growth to the developmental cycle of the household (Howard 1985, 

1990). Small courtyards with one or two pit houses are believed to have been 

associated with households in the early stages of development, whereas large 

courtyards with multiple houses are thought to have been associated with older, 

more established households. Alternatively, it has been suggested that 

leadership skills were more important than developmental considerations in 
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determining household size (Doelle et al. 1987; Huntington 1986). From such a 

perspective, courtyard growth was based on the ability of skilled leaders to 

coordinate the activities of household members and maintain group cohesion 

(Huntington 1986: 377-378). 

The approach to household organization taken in this study is similar to 

other recent approaches in that a distinction is drawn between single-dwelling 

and multiple-dwelling households. However, rather than viewing these different 

household types as stages in an evolutionary or developmental sequence, 

attention is directed to the historical circumstances that may have favored one 

organizational strategy over the other. Richard Blanton (1995) has identified two 

basic types of household organization in middle-range societies, one 

characterized by a high degree of voluntary cooperation (incorporation), the 

other characterized by a high degree of involuntary or coerced cooperation 

(centralization). Blanton (1995:110) views these different organizing principles 

as endpoints along a continuum of possible adaptive strategies. Households 

whose members are members by choice, rather than because they have no 

other alternatives, embody an incorporative strategy that has as its primary goal 

the strengthening of group solidarity and the protection of household property. At 

the other end of the continuum are centralized households in which a few 

powerful household members control the choices of other members. According 

to Blanton (1995; 111), "the foundations of household inequality are to be found 

in the evolution of the centralized household." 
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Blanton (1995:115-118) further suggests that post-marital residence 

patterns provide a useful measure of the degree of household centralization. In 

households with a high degree of centralization, it is expected that married 

children will continue to live with their parents and contribute to the viability of 

their parents' household. This so-called "continuity" strategy contrasts with a 

"neolocal" strategy in which married offspring establish separate households 

from their parents. A neolocal strategy is viewed by Blanton (1995:117) as a 

reflection of relatively egalitarian processes at work, because it implies a low 

level of parental control after marriage. A continuity strategy, on the other hand, 

is associated with greater parental control and a more restricted set of post-

marital residence choices. From an evolutionary perspective, it is the 

persistence of a continuity strategy across multiple generations that signals the 

emergence of institutionalized inequality. 

Courtyard Reconstructions at Grewe 

The spatial distribution of pit houses in the GARP residential district is 

similar to patterns reported at Snaketown and many other Pre-Classic sites. 

Groups of pit houses were commonly arranged around courtyards, though 

isolated structures were also present. All indications are that these courtyards 

provided a stage for the unfolding drama of everyday life. Pit houses were used 

as dwellings and utility structures by courtyard residents; food was prepared, 

cooked, and consumed in courtyard areas; clothing, textiles, pottery, stone tools, 

and shell jewelry were manufactured in and around courtyards; and domestic 
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trash was disposed of in nearby trash mounds, borrow pits, and abandoned 

houses. This spatial pattern is consistent with the belief that Hohokam 

courtyards were associated with household-level social groups (Cable 1994; 

Doelle et al. 1987; Henderson 1987, 2001b; Howard 1985; Huntington 1986; 

Klucas et al. 1997; Wallace 1995; Wilcox 1991a). 

Relative stratigraphy was the main line of evidence used to sort out the 

occupational sequence of courtyard areas at Grewe (Henderson et al. 2001). 

Ceramic data were then used to assign individual courtyard features to one of 

the nine age groups discussed in Chapter 2 (see Table 2.1). All features that 

shared a common courtyard were considered part of the same courtyard group, 

regardless of the age of the feature. Features from the same courtyard group 

that were also from the same age group were considered members of a house 

cluster. Courtyard groups thus represent the sum total of all house clusters in a 

courtyard area over time. Note that this usage differs from previous studies in 

which the two terms have been used interchangeably (e.g., Elson and Craig 

1994.18; Mitchell 1988:373; Wallace 1995:764). The distinction is important from 

my perspective because it provides a framework for discussing both short- and 

long-term organizational patterns. Also, even though features that were 

assigned to the same age group can only be considered contemporaneous in a 

relative rather than an absolute sense, the distinction between house clusters as 

(more or less) synchronic units of analysis and courtyard groups as diachronic 

units of analysis remains valid (see Ciolek-Torrello 1988 for a similar distinction). 
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A numeric coding system was developed by T. Kathleen Henderson 

(2001 b) to distinguish between the spatial and temporal dimensions of courtyard 

membership at Grewe. The starting point for Henderson's coding system is a 

higher-level grouping of courtyard features called residential areas. Residential 

areas consisted of one of more associated courtyard groups that were spatially 

discrete from other courtyard groups. Residential areas were generally bounded 

by borrow pits and separated by an open space (Craig 2001b). They were 

probably also bounded by trash mounds and other surface features that have 

since been destroyed by modern land-leveling practices (see Chapter 3). 

Residential areas are believed to signify a level of community organization 

above that of the individual household, probably along the lines of a precinct or 

a neighborhood. Six residential areas, designated A through F, were identified in 

the portion of Grewe investigated by Northland. For coding purposes, these 

residential areas were assigned a two-digit number beginning with 10 

(Residential Area A) and continuing in 10 unit increments up to 60 (Residential 

Area F). 

Courtyard groups were assigned the same first-digit number as the 

residential area they were part of and a second-digit number to distinguish them 

from other courtyards in the residential area. For example, two courtyard groups 

identified in Residential Area A were designated Courtyards 11 and 12, 

respectively. House clusters were then assigned a decimal digit based on the 

courtyard group they were associated with. Thus, the earliest house cluster in 
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Courtyard 11 was designated Cluster 11.1, the next house cluster was 

designated Cluster 11.2, and so on. Isolated features not associated with 

courtyard groups were assigned the same number as the residential areas they 

were part of (e.g., 10, 20, 30, etc.). The spatial distribution of residential areas 

and courtyard groups identified in the GARP residential district is shown in 

Figure 4.1. Detailed occupational histories of the six residential areas and 19 

courtyard groups in the GARP residential district are provided below. 

Functional determinations were made for the GARP pit houses based on 

several lines of evidence (Craig 2001a). Structures with hearths were classified 

as general habitation structures in most instances, even if there were multiple 

restorable vessels on the floor indicating that some kind of storage activity took 

place. Small structures with a floor area of less than 8 m^ and those without 

hearths were classified as utility structures unless other features associated with 

habitation structures were present, such as benches or raised floors. Included 

within the utility designation were several ramadas and so-called "bathtub" 

houses (Crown 1985). No large structures with floor areas of over 35 m^, which 

are believed by many researchers to have been used as community houses 

(e.g., Cable and Doyel 1987; Doyel 1991; Gladwin 1948; Wilcox et al. 1981), 

were found in the GARP right-of-way, though they may be present in other parts 

of the site. Detailed descriptions of individual pit houses are provided in Craig et 

al. (2001). 
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Residential Area A 

Located near the western edge of the project area, Residential Area A 

contained three courtyard groups that were occupied mainly during the Pioneer 

period. One of the courtyards (Yard 11) was quite large and may actually have 

been a small plaza (see below). The other two courtyards (Yards 12 and 13) 

extended beyond the ADOT right-of-way and were only partly exposed by the 

GARP investigations. Twenty-four pit houses or possible pit houses were 

identified in a roughly 2,400 m^ area that made up the eastern half and western 

quarter of the residential area. The remaining portion fell inside a railroad right-

of-way and was not investigated. Eighteen of the 24 structures in the residential 

area were sampled and assigned to age groups. 

Yard 11 

This courtyard group was defined by eight structures that were occupied 

between the early Pioneer period and the Pioneer/Colonial period transition. Six 

additional structures that may have been part of Yard 11 were exposed in plan 

view and mapped but not investigated further. Based on stratigraphic and 

ceramic evidence (see Henderson 2001b), Features 323 and 1069 were the first 

houses occupied in the courtyard, followed by Features 324 and 1024. Although 

all four structures appear to date to the early Pioneer period, it is likely that the 

two later structures replaced the two earlier structures, indicating that no more 

than two houses in the courtyard were occupied simultaneously (Figure 4.2). Of 

note, the lack of a hearth in Feature 324 and the presence of an informal fire pit 
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in Feature 1024 suggests that the structures may have been occupied on a 

short-term or seasonal basis (Craig 2001a). 

Three structures (Features 238, 248, 465) were associated with a late 

Pioneer occupation of Yard 11 (Figure 4.2). All of these structures contained 

plastered hearths and raised benches or floors, suggesting greater residential 

stability than their early Pioneer counterparts. The courtyard area also appears 

to have become more formalized during the late Pioneer period. Extramural 

features found in the courtyard include multiple cremations, a cache of several 

highly fragmented late Pioneer period pottery vessels, and a nonthermal pit. One 

of the cremations (Feature 355) contained more than 1,000 sherds from at least 

seven highly fragmented vessels, including three Sweetwater Red-on-gray jars. 

Fragmented vessels were also recovered from three other cremations in the 

courtyard (Features 377, 428, 483). A similar practice of crushing mortuary 

vessels has been reported for Pioneer period cremations at Snaketown (Haury 

1976:164; Sayles 1937: 95). The Yard 11 cremations are clustered near the 

middle of the courtyard, suggesting the presence of a small household cemetery. 

The last structure occupied in Yard 11 was Feature 300, dated to the 

transition between the Pioneer and Colonial periods (Figure 4.2). Despite the 

lack of hearth and presence of an unprepared floor, the structure likely served a 

general habitation function, based on its size and overall morphology (Craig et 

al. 2001). Also, an intrusive pit may have destroyed the hearth after the house 

was abandoned. Except for this intrusive pit and a large borrow pit (Feature 301) 
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that extended north of the pit house, Yard 11 appears to have largely fallen out 

of use by the beginning of the Colonial period, along with most of the other 

courtyards in Residential Area A. 

Yard 12 

This courtyard, located near the southern edge of the project area, 

included six structures and several unexcavated extramural pits. Additional 

structures and pits may be present outside the ADOT right-of-way. Three 

structures in Yard 12 (Features 418, 431, and 433) were occupied In the early 

Pioneer period, based on stratigraphic and ceramic evidence (Figure 4.2). Two 

of these features were superimposed by late Pioneer period structures (Features 

430 and 465). A third structure (Feature 418) was assigned to the early Pioneer 

period based on low buffware percentages and the presence of Vahki Red, an 

early Pioneer period pottery type, in the lower fill sediments (Henderson 2001 b). 

Two pit houses, Features 430 and 1045, were associated with a late 

Pioneer period occupation of Yard 12 (Figure 4.2). Similar to patterns reported 

for Yard 11, both of these features were more substantial than their early 

Pioneer period counterparts, suggesting greater permanence. Not only was 

Feature 418 a "true pit house," which required less labor to build than the more 

typical Hohokam "house-in-pit"(see Chapter 5), but an informal fire pit was also 

found where a plastered hearth is usually found, suggesting a short-term or 

seasonal occupation. Also, although a plastered hearth was found in Feature 

433, it was the only portion of the floor that was plastered, in contrast to Feature 



430, which contained both a plastered hearth and a well-plastered floor (Craig et 

ai. 2001). Too little of Feature 431 was excavated to determine its function or 

length of use. Feature 1045 was an ephemeral structure that lacked a hearth, 

suggesting it may have served as a utility structure associated with the 

occupation of Feature 430. 

Feature 432 was the last structure occupied in Yard 12 (Figure 4.2). 

Based on moderate buffware percentages and a preponderance of Gila Butte 

Red-on-buff pottery in the lower fill levels, the structure appears to have been 

occupied in the early Colonial period, roughly 50 years after the late Pioneer 

features were abandoned (Henderson 2001b). Feature 432 likely served a 

general habitation function, based on the presence of a plastered hearth, a 

partially plastered floor, and overall size and morphological considerations 

(Craig et al. 2001). It is possible that Feature 432 formed a house cluster with 

other structures located south of the ADOT right-of-way (Craig 2001b). 

Yard 13 

Located near the western edge of Residential Area A, this courtyard 

group contained four pit houses and three extramural pits (Figure 4.3). These 

features were exposed in plan view and mapped, but only limited excavations 

were carried out. Additional features may be present in the Southern Pacific 

Railroad right-of-way directly east of Yard 13. All of the structures investigated 

were tentatively dated to the early Pioneer period, based on very low buffware 

percentages and the presence of Vahki Red in lower fill levels (Henderson 
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2001 b). One of the structures (Feature 257) lacked a hearth and formal entryway 

and likely served a special-use, non-habitation function (Craig et al. 2001). 

Another structure (Feature 261) was a probable true pit house that required less 

labor to build than a house-in-pit of comparable size (see Chapter 5). Both of the 

other structures (Feature 254, 262) contained plastered hearths and floors and 

likely served a general habitation function. Although some sequencing of 

occupation is evident based on stratigraphic evidence-a borrow pit (Feature 

259) may intrude one of the structures (Feature 261) and another structure 

(Feature 254) Is too close (20 cm) to an homo (Feature 263) for both to have 

been used together-there appears to have been little activity in Yard 13 after the 

Pioneer period. 

Residential Area B 

Covering a combined area of about 4,500 m^ and containing 70 pit 

houses, Residential Area B was the largest of the residential areas investigated 

by GARP. Six courtyard groups, containing a total of 58 structures, were 

identified in the residential area. The remaining 12 houses could not be 

assigned to courtyard groups and are considered isolates for the purposes of 

this analysis, though they may be members of courtyards that fell outside the 

project area. The number of pit houses per courtyard group was highly variable, 

ranging from a low of two to a high of 19. Fifty-eight of the 70 houses (83%) in 

Residential Area B were excavated completely; the remainder were exposed in 

plan view and mapped but not excavated. The occupation of the residential area 
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spanned virtually the entire occupation of the site, extending from the early 

Pioneer through middle Sedentary periods. 

Yard 21 

This courtyard group, located near the western edge of Residential Area 

B, was made up of nine pit houses and one possible ramada. With the exception 

of Feature 1029, most of which fell outside the project area and could not be 

investigated, the courtyard group is well bounded and considered fairly 

complete. The initial occupation of the courtyard occurred near the end of the 

early Pioneer period, when Feature 478 was built (Figure 4.4). Although no 

ceramics were recovered from Feature 478, its stratigraphic position below a late 

Pioneer house (Feature 48) implies an earlier date. Also, Feature 48 was built 

entirely within the Feature 478, suggesting that it was a direct replacement for 

the earlier structure. Given the size of Feature 478 (16.5 m^) and presence of a 

plastered floor and probable hearth, it is likely that the structure served a 

general habitation function (Craig et al. 2001). 

The main occupation of Yard 21 occurred in the late Pioneer period, when 

a minimum of four and a maximum of six structures were occupied (Henderson 

2001b). Three of the structures (Features 48, 72, 451) were arranged around a 

well-defined courtyard that contained very few extramural features (Figure 4.4). 

Two structures (Feature 326, 1028) with a similar entry orientation as Feature 

451 were located about 5 m to the north and may represent an episode of house 

replacement. Regardless of their relationship to Feature 451, Features 326 and 
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1028 are less than 1 m apart and could not have been occupied at the same 

time. Feature 1132 is a possible ramada attached to the wall of Feature 48, 

implying the two features were used simultaneously. With the exception of 

Feature 1132, all of the late Pioneer structures in Yard 21 appear to have served 

a general habitation function, based on their size and the presence of plastered 

floors and hearths. Of note, the three pit houses that made up the central 

courtyard area also had raised floors, one of the more labor intensive forms of 

pit house architecture found at Hohokam sites (see Chapter 6). 

Ceramic evidence indicates that Feature 241 was the last pit house 

occupied in Yard 21, with an occupation spanning the Pioneer to Colonial period 

transition (Figure 4.4). The occupation of Feature 326 may have extended into 

this transitional period as well, based on its stratigraphic relationship to Feature 

1028 (Henderson 2001 b). The function of Feature 241 is unclear. A well-

plastered floor and a likely bench along the back wall are the strongest lines of 

evidence in favor of a habitation function. But it was the smallest structure in the 

courtyard, with a floor area of less than 8 m^, and no formal entry way or hearth 

was found, though they may have been destroyed by later intrusive pits. Still, if 

Feature 241 was a habitation structure, it was probably used for a relatively 

short period of time by a small number of people, indicating a dramatic decrease 

in the size of the courtyard between the Pioneer and Colonial periods. Yard 21 

appears to have been largely abandoned by the beginning of the Colonial 

period. 
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Yard 22 

This courtyard group, located near the northern edge of the project area, 

contained two pit houses. Features 413 and 1015 (Figure 4.5). Both of these 

structures were utilized in the early Pioneer period, based on high redware 

percentages in the lower fill levels and the presence of a Vahki Red vessel on 

the floor of Feature 413 (Henderson 2001 b). Although Feature 413 was a true pit 

house, rather than a house-in-pit, it likely served a general habitation function, 

based on the presence of a hearth, a plastered floor, and a probable bench 

along the back wall (Craig et al. 2001). In contrast, Feature 1015 was relatively 

small and lacked a hearth and formal entryway, suggesting it served a non-

habitation, special-use function. Numerous features associated with the Colonial 

period occupation of Yard 23 intruded Feature 413, including a pit house 

(Feature 304) and roasting pit (Feature 422). It thus appears that Yard 22 was 

either replaced by Yard 23 or incorporated within it. 

Yard 23 

Yard 23 was the largest courtyard group in Residential Area B with 19 pit 

houses. It was also one of the best defined and most complete courtyard groups 

in the residential area, as well as one of the longest occupied, with an occupation 

spanning the early Pioneer through late Colonial periods. Based on stratigraphic 

evidence, the first house built in the courtyard was Feature 438, which in turn was 

overlain by Feature 302 (Figure 4.5), another Pioneer period house. Given the 

degree of overlap between the two structures and the fact that they shared the 
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same entryway, it is likely that Feature 302 was a direct replacement for Feature 

438. Feature 302 was dated to the late Pioneer period based on the presence of 

late Pioneer period redwares and buffwares in lower fill deposits. If this 

reconstruction is correct, then Feature 438 was probably occupied near the end 

of the early Pioneer period (Henderson 2001b). Although both Features 302 and 

438 were classified as habitation structures, based on their overall size and 

morphology, neither had a hearth, suggesting they were used on a short-term or 

seasonal basis (Craig et al. 2001). 

The late Pioneer occupation of Yard 23 contained one or two houses in 

addition to Feature 302 (Figure 4.5). One of the other houses (Feature 303) 

shared the same orientation as Feature 302 and was characterized by a similar 

ceramic assemblage (Henderson 2001b). The other house (Feature 452) also 

contained late Pioneer ceramics and produced an archaeomagnetic date consis

tent with a late Pioneer age, but it was oriented in a different direction, 

suggesting it may have been part of a separate courtyard. To accommodate this 

uncertainty, Henderson (2001b) included Features 302 and 303 in House 

Cluster 23.1 and Feature 452 in House Cluster 23.3. Another possible 

reconstruction, given similarities in orientation between Feature 452 and the 

houses in Yard 22, is that Feature 452 represents the late Pioneer component of 

Yard 22. Based on the presence of hearths, plastered floors, and interior 

benches or raised floors, both Features 303 and 452 likely served a general 

habitation function. 
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Continuity in the occupation of Yard 23 is evident between the late 

Pioneer and middle Colonial periods, but at a relatively low level of intensity 

(Figure 4.5). Based on stratigraphic and ceramic evidence, Feature 416 was the 

only pit house occupied during the transition between the Pioneer and Colonial 

periods, while Feature 426 was the only house occupied during the early 

Colonial period (Henderson 2001b). A key piece of evidence supporting this 

reconstruction comes from the recovery of two Santa Cruz Red-on-buff vessels 

on the floor of Feature 221, a pit house built directly on top of another pit house 

(Feature 350) that clearly postdates Feature 426. Also, Feature 426 intruded 

Feature 416 and must therefore have been built later (Henderson et al. 2001). 

Both Features 416 and 426 were relatively small (7-8 m^) and contained informal 

fire pits rather than hearths, suggesting they were used as habitation structures 

on a short-term or seasonal basis (Craig et al. 2001). 

The peak occupation of Yard 23 occurred in the middle Colonial period 

when as many as six or seven pit houses may have been in use simultaneously 

(Figure 4.5). These features tended to be stratigraphically and ceramically 

intermediate between early and late Colonial period features. Ceramically, they 

were characterized by roughly equal percentages of Gila Butte (early Colonial) 

and Santa Cruz (late Colonial) pottery in lower fill levels. They were also often 

overlain by features with high percentages of late Colonial pottery and underlain 

by features with high percentages of early Colonial pottery. The ceramic 

assemblage from Feature 350, for example, contained large quantities of both 
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Gila Butte and Santa Cruz Red-on-buff from sealed contexts beneath the floor 

of a pit house (Feature 221) with Santa Cruz Red-on-buff vessels on the floor 

(Henderson 2001b). Also, in a sedation of middle Gila River buffwares carried 

out by Henry Wallace (2001) independently of the GARP chronological analysis, 

ceramics from Feature 350 were used to define a provisional pottery type called 

"Late" Gila Butte Red-on-buff, which Wallace views as intermediate between 

"Early" Gila Butte and Santa Cruz Red-on-buff. 

Other pit houses associated with the middle Colonial period occupation of 

Yard 23 include Features 220, 284, 379, 427, 464, and possibly Feature 328 

(Figure 4.5). Most of these features are inferred to have served a general 

habitation function, based on their size and the presence of hearths, plastered 

floors, and raised floor features. Feature 379 was probably not a permanent 

habitation structure, based on its small size-it had a floor area of less than 6 

m^-and ephemeral nature. The age and function of Feature 328, a poorly 

preserved pit house along the northern edge of Yard 23, could not be 

determined with confidence, though it may have been a utility structure 

associated with Feature 427 (Craig et al. 2001). Feature 427 is noteworthy for its 

large size-it was the largest pit house in the GARP residential district-and the 

unusual artifacts left on the floor of the structure when it was abandoned (e.g., 

human figurines, carved shell effigy bracelet). Household ritual paraphernalia 

may have thus been stored in Feature 427. Alternatively, the structure's 

residents may have been wealthier and more influential than other members of 
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the household. In either case, courtyard ritual activities appear to have become 

more elaborate during the middle Colonial period. 

Two house replacements signal the transition from the middle to the late 

Colonial period in Yard 23 (Figure 4.5). The first of these involves the 

replacement of Feature 350 by Feature 221, as discussed above, the second 

involves the replacement of Feature 284 by Feature 219. Two additional pit 

houses, Features 304 and Feature 217, were associated with the late Colonial 

period occupation of Yard 23. Santa Cruz Red-on-buff was the predominant 

decorated pottery type in all of these structures (Henderson 2001b). It further 

appears that all of these structures served a general habitation function, based 

on the presence of hearths, plastered floors, and raised floor features (Craig et 

al. 2001). The replacement of Feature 217 by Feature 297 near the end of the 

Colonial period or beginning of the Sedentary period effectively marks the end of 

the occupation of Yard 23. The only Sedentary period features found in Yard 23 

were extramural pits and secondary cremations that do not appear to have been 

associated with the occupation of the courtyard. 

One of the striking aspects of Yard 23 was the virtual absence of 

extramural features in the courtyard itself. A roughly 100 m^ area in the center of 

the courtyard was completely devoid of features, and only three roasting pits, 

three borrow pits, and 12 small non-thermal pits were found along the edge of 

the courtyard. The immutability of the courtyard over a roughly 300 year period 

(ca. A.D. 650-950) is impressive and implies that there was a clear conception of 
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how domestic space should be organized within the courtyard area. The length 

of occupation further implies the existence of property rights that were passed 

down from one generation to the next, an issue that I return to in The final 

chapter. 

Yard 24 

This courtyard group contained two pit houses and a remnant floor that 

was probably associated with a third pit house (Figure 4.6). Both of the pit 

houses, Features 362 and 363, were part of a late Pioneer period occupation of 

the courtyard, based on the presence of Vahki Red and late Pioneer buffwares 

in lower fill levels (Henderson 2001b). The two houses also conform to a house 

style (P-3) common in the Pioneer period at Snaketown (Haury 1976). Based on 

stratigraphic evidence, the remnant floor (Feature 482) predates Feature 363 

and probably Feature 362. The presence of hearths, plastered floors, and raised 

floor features (e.g., benches, shelves) suggests that Features 362 and 363 

served a general habitation function (Craig et al. 2001). The function of Feature 

482 is unknown. Although the courtyard appears to have been abandoned by 

the end of the Pioneer period, 19 secondary cremations were interred in and 

around Feature 363 during the Colonial period (Minturn and Craig 2001). The 

house may have thus held some special significance to the residents of nearby 

courtyards. For example, it may have been associated with the founding member 

of a household, or perhaps it was associated with an early community leader. 
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Regardless, Yard 24 stands out for its proximity to several large courtyard 

groups in Residential Areas B and C and the communal cooking area. 

Yard 25 

Located near the southeast corner of Residential Area B, this courtyard 

group contained 14 pit houses and two plastered surfaces that were possible pit 

house floor remnants. The occupation of the courtyard spanned the middle 

Colonial through middle Sedentary periods. Four structures (Features 23, 41, 

124,170) and a plastered surface (Feature 314) were associated with the middle 

Colonial occupation of the courtyard (Figure 4.7). These features were dated 

based on ceramic and stratigraphic evidence (Henderson 2001b). Features 23 

and 41, for example, contained similar percentages of Gila Butte and Santa Cruz 

Red-on-buff in lower fill levels, while Feature 41 was intruded by Feature 348, 

which contained mainly Santa Cruz Red-on-buff. Likewise Features 124 and 314 

contained both Gila Butte and Santa Cruz Red-on-buff and were intruded by 

features that contained mainly Santa Cruz Red-on-buff. Feature 170 was located 

on the eastern edge of the courtyard, separated by about 10 m from the nearest 

structure, suggesting that it might represent an independent household rather 

than a member of Yard 25. However, it is only about three meters from a later 

house cluster associated with the courtyard, hence it is included here with other 

middle Colonial features. The four pit houses likely served a general habitation 

function, based on the presence of hearths, plastered floors, and raised floor 

features such as benches and platforms. The plastered surface may represent 
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an extramural activity area rather than a structure, based on the absence of 

pestholes and the presence of five adobe puddling pits that originated from the 

plastered surface, indicating they were contemporaneous with it. 

The late Colonial period occupation of the Yard 25 included four or five pit 

houses and a small cemetery area (Figure 4.7). Three of the structures 

(Features 62, 188, 316) were arranged around a roughly 30 m^ open area that 

contained nine secondary cremations. The cremations intruded the middle 

Colonial plastered surface (Feature 314) discussed above. Two of the 

cremations contained Santa Cruz Red-on-buff vessels, indicating a late Colonial 

age. Most of the structures also contained high percentages of Santa Cruz Red-

on-buff in lower fill levels (Henderson 2001b). The orientation of Feature 348 is 

somewhat at odds with other late Colonial structures in Yard 25. It is included 

here because it likely replaced Feature 41, a middle Colonial structure that was 

part of the courtyard. An archaeomagnetic date from Feature 55 suggests that its 

occupation may have extended into the early Sedentary period (Craig et al. 

2001). Except for Feature 316, which was a small structure (less than 5 m^ floor 

area) without a hearth, all of the structures associated with the late Colonial 

occupation of Yard 25 contained floor features (e.g., hearths, benches, 

platforms) consistent with a general habitation function. 

The focus of Yard 25 shifted to the northwest in the early Sedentary 

period, as the houses near the cemetery area were abandoned and Feature 348 

was replaced by Feature 40. In total, three or four pit houses in Yard 25 were 
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occupied in the early Sedentary period, including Feature 55 which may have 

overlapped with the occupations of Features 40, 297, and 354 (Figure 4.7). The 

lower fill levels of early Sedentary features were characterized by high 

percentages of buffwares and a ratio of Santa Cruz Red-on-buff to Sacaton Red-

on-buff of over 5:1 (Henderson 2001b). The size and morphology of these 

structures suggests that they likely served a general habitation function. An adult 

inhumation (probably male) found in the floor of Feature 40 may have been 

associated with the structure's abandonment (Craig et al. 2001). 

The final occupation of Yard 25 occurred in the middle Sedentary period, 

when two pit houses (Features 282 and 305) were built and occupied (Figure 

4.7). Feature 282 clearly postdates Features 40 and 297, based on stratigraphic 

evidence, but it may only have been by a short period of time based on ceramic 

evidence. Sacaton Red-on-buff was more common in Feature 282 than in earlier 

structures, but it was still less common that Santa Cruz Red-on-buff by a ratio of 

over 2:1 (Henderson 2001b). In contrast, only a single Santa Cruz Red-on-buff 

sherd was recovered from the lower fill of Feature 305, and a partial Sacaton 

Red-on-buff vessel was recovered from the floor. This suggests that Feature 305 

was occupied later than Feature 282. Both of these structures likely served a 

general habitation function, based on their size and the presence of hearths and 

raised floor features (Craig et al. 2001). A small patch of plaster with an adobe 

puddling pit was found about 1.5 in front of the entryway of Feature 282; it is 
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unknown if this plastered surface was associated with an earlier structure or an 

extramural activity area. 

A wide variety of extramural features were associated with Yard 25, 

including burials, adobe puddling pits, bell-shaped storage pits, nonthermal pits, 

and an homo. The courtyard was also bounded by borrow pits on the east, 

south, and west sides. Most of the burials were secondary cremations from the 

late Colonial and early Sedentary period occupation of the courtyard. The homo 

was situated due south of Feature 124 and appears to have been associated 

with the middle Colonial occupation of the structure. 

Yard 26 

This courtyard group contained eight pit houses located near the southern 

edge of the ADOT right-of-way. The occupation of the courtyard spanned the 

early Colonial through middle Sedentary periods. For most time periods, the 

entire courtyard fell within the project area. The exception is the late Colonial 

period when the orientation of the courtyard shifted slightly to the south and 

extended beyond the area investigated by Northland. The courtyard is bounded 

on the east and west by borrow pits and by Yards 23 and 25 to the north. 

Two structures, Features 160b and 168, were associated with the early 

Colonial period occupation of the courtyard (Figure 4.8). Both stratigraphic and 

ceramic evidence support an early Colonial age for these features. Feature 160b 

is the western half of Feature 160, a structure that was recorded in the field as a 

single, large pit house, but which upon closer examination was probably two 
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overlapping houses, designated here as Features 160a and 160b (Craig et al. 

2001). Feature 160b appears to have been the earlier of the two structures 

based on its poor state of preservation. Also, Feature 160a intrudes Feature 

168, which contained Gila Butte Red-on-buff in lower fill and floor contexts 

(Henderson 2001b). Feature 168 likely served a general habitation function, 

based on the presence of a hearth and possible raised floor. The function of 

Feature 160b is less clear, due to disturbances from later features, but it likely 

also served a habitation function given its overall size and morphology. 

The late Colonial period occupation of Yard 26 included two structures. 

Features 160a and 197 (Figure 4.8). Feature 160a was dated based on the 

relatively high percentages of Gila Butte and Santa Cruz Red-on-buff in the 

lower fill levels and its stratigraphic position below two Sedentary period pit 

houses (Features 167, 198). Feature 197 contained mainly Santa Cruz Red-on-

buff in the lower fill levels and was also intruded by two Sedentary period pit 

houses (Features 198, 232). Of note. Feature 197 shared the same orientation 

as the two early Colonial structures in the courtyard, whereas Feature 160a, an 

apparent replacement for Feature 160b, is oriented in the opposite direction, 

suggesting some degree of courtyard reorganization during the late Colonial 

period (Henderson 2001b). Both Features 160a and 197 likely served as general 

habitation structures, based on the presence of hearths, plastered floors, and 

raised floor features (e.g., benches, platforms). Matting impressions on the floor 



near the hearth in Feature 160a also suggest the presence of a sleeping pad 

(Haury 1976). 

The courtyard appears to have shifted back to its original focus with the 

occupation of two structures (Features 64, 208) in the early Sedentary period 

(Figure 4.8). Feature 64 was dated based primarily on ceramic evidence, in 

particular, the presence of high percentages of Santa Cruz and Sacaton Red-on-

buff in lower fill and floor levels. Although no Sacaton Red-on-buff was 

recovered from the lower fill of Feature 208, stratigraphic evidence indicates that 

it postdates Features 160b and 197, and it was intruded by Feature 165, a large 

borrow pit that Wallace (2001) used in his ceramic seriation to define a 

provisional "Middle Sacaton I" pottery type. Proximity considerations further 

suggest that Feature 208 was not used at the same time as Feature 198, a 

middle Sedentary period structure. Feature 64 likely served a general habitation 

function, based on the presence of a hearth and possible bench or platform 

along the interior walls. The small size (less than 4m^) and lack of a hearth or 

formal entryway suggests that Feature 208 served a utility or non-habitation 

function. 

The final occupation of Yard 26 occurred in the middle Sedentary period, 

coinciding with the construction and use of Features 167, 198, and 359 (Figure 

4.8). Stratigraphic and ceramic evidence indicate that Feature 167 postdates 

Feature 160a. Radiocarbon dates from two mesquite samples, one burned 

construction material and the other an in situ post, further support a middle 



Sedentary age for the structure (Henderson 2001b). Very few ceramics were 

recovered from Feature 198, but stratigraphic evidence indicates that the 

structure postdates Features 160b, 197, and 208. Three Sacaton Red-on-buff 

vessels were recovered from the floor of Feature 359, and a partial Sacaton 

Red-on-buff vessel was recovered from a floor pit. Although the presence of 

three nearly overlapping hearths suggests that Feature 359 was occupied for a 

considerable length of time, the presence of several intrusive borrow pits and a 

dog burial indicate that Sedentary period features extend south of the project 

area. The absence of intrusive pits associated with Feature 197 suggests that it 

may have been the last house occupied in the courtyard. Based on size and 

morphological factors, all three middle Sedentary pit houses in Yard 26 likely 

served a general habitation function. 

Residential Area C 

Covering a combined area of about 800 m^. Residential Area C was the 

smallest residential area identified in the GARP residential district. It was also 

one of only two residential areas that consisted of a single courtyard group. 

Residential Area C was bounded by the communal cooking area on the south. 

Yard 24 and a small cemetery area on the west, and a group of borrow pits and 

another small cemetery area on the east. 

Yard 31 

This courtyard group contained 26 pit houses, the largest courtyard group 

investigated by GARP. Yard 31 was also one of the best defined and most 
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complete courtyards in the project area, as well as one of the most intensively 

occupied. Careful excavation of the entire courtyard revealed a complex 

sequence of house construction and replacement (Figure 4.9), The extent of 

house rebuilding is striking and implies a high degree of residential stability over 

a long period of time. Even though there is some uncertainty about when the 

courtyard was founded (see below), at a minimum it was occupied from the 

middle Colonial through middle Sedentary periods, a span of over 200 years (ca. 

825 to 1050). For one household to have been in control of the same piece of 

property for such an extended period of time is truly impressive. There are few 

instances in archaeology where the intergenerational transfer of household 

property rights are as clear cut. 

The evidence is ambiguous as to when Yard 31 was initially occupied. 

The presence of Vahki Red in the lower fill of Feature 114 and a seventh 

century-A.D. archaeomagnetic date from the hearth suggest a Pioneer period 

age for the structure (Henderson 2001 b). However, Colonial period buffwares 

were also recovered from floor contexts and none of the other structures in the 

courtyard predate the middle Colonial period. Therefore, even though the 

possibility cannot be ruled out that there was a roughly 100-year hiatus in the 

occupation of the courtyard following the Pioneer period, a more likely scenario 

is that Feature 114 was part of a middle Colonial period courtyard that also 

included Features 45, 312, 495, 497, 1099, and possibly Feature 119 (Figure 

4.9). Based on stratigraphic relationships and proximity considerations, it is 
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doubtful that more than four of these structures were occupied simultaneously. 

Given that Santa Cruz Red-on-buff was the predominant decorated pottery type 

in Features 45, 119, and 495, their occupation may have overlapped with some 

of the late Colonial structures in the courtyard (Henderson 2001 b). Although 

most of the early structures in Yard 31 were disturbed by later features, all of 

them appear to have served a general habitation function, with the possible 

exception of Feature 45, a plastered floor remnant that could not be assigned to 

a functional class (Craig et al. 2001). 

The late Colonial period occupation of Yard 31 included a minimum of six 

and a maximum of nine structures (Figure 4.9). Two of the possible structures. 

Features 119 and 495, are holdovers from the middle Colonial period. The third 

possible structure. Feature 440, was initially assigned to the late Colonial period 

based on a preponderance of Santa Cruz Red-on-buff in the lower fill levels 

(Henderson 2001b), but upon closer inspection most of the pottery was 

reclassified as early Sacaton Red-on-buff (Wallace 2001). In either case, the 

location of Feature 440 directly in front of Feature 437 suggests that the two 

structures were not occupied simultaneously. Likewise, if the occupation of 

Feature 495 continued into the late Colonial period, as suspected, stratigraphic 

evidence indicates that it had to have been abandoned before Feature 335 was 

built (Henderson et al. 2001). Other examples of house replacement associated 

with the late Colonial occupation of Yard 31 include Feature 131 for Features 45 

and 114 and Feature 334 for Feature 497. Features 9, 151, and 437 were built in 
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previously unoccupied areas. Santa Cruz Red-on-buff typically dominated the 

ceramic assemblages of features assigned to the late Colonial period 

(Henderson 2001b). Two of the late Colonial structures (Features 9,131) likely 

served a non-habitation, special-use function, based on their small size and the 

absence of hearths, and the function of a third structure (Feature 151) could not 

be determined, due to disturbances from later features. The remaining late 

Colonial structures likely served as dwellings based on the presence of hearths 

and floor features such as benches and platforms (Craig et al. 2001). 

Four episodes of direct house replacement mark the transition from the 

late Colonial to the early Sedentary period in Yard 31. Feature 130 replaced 

Features 131 and 437, Feature 1008 replaced Features 334 and 437, Feature 

31 replaced Feature 151, and Feature 335 replaced Feature 495, Two episodes 

of indirect replacement are also indicated by the construction of Features 32 and 

37 directly in front of Features 119 and 9, respectively. In total, six structures 

and a possible ramada or extramural activity area (Feature 444) were associated 

with the early Sedentary period occupation of the courtyard (Figure 4.9). 

Ceramic assemblages from early Sedentary period houses were characterized 

by high buffware percentages and the presence of both Santa Cruz and Sacaton 

Red-on-buff (Henderson 2001 b). With the exception of the possible ramada 

(Feature 444), all of the early Sedentary structures in the courtyard contained 

hearths and floor features that suggest they served a general habitation function 

(Craig et al. 2001). 
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Four structures (Features 87, 93 97, 351) were associated with a middle 

Sedentary period occupation of the courtyard (Figure 4.9). All of these structures 

were stratigraphically above early Sedentary structures. In addition, a Sacaton 

Red-on-buff bowl was recovered from the floor of Feature 351, and Sacaton 

Red-on-buff was the dominant decorated type in the lower fill levels of Features 

87 and 97. Of note, the upper fill levels of Feature 87 contained over two dozen 

sherds classified as Sacaton/Casa Grande Red-on-buff, suggesting that it may 

have been one of the last structures in use in the GARP residential district 

(Henderson 2001b). The small size of Feature 87 (floor area less than 5 m^) and 

the absence of a hearth suggest that it served a special-use, non-habitation 

function. It is similar in appearance to the "bathtub" houses that Haury (1976) 

and Crown (1985) suggest may have been used as menstrual huts. Features 97 

and 351 likely served a general habitation function based on their size and the 

presence of hearths and raised floor features. Too little of Feature 93 was 

preserved to determine its function. 

Although relatively few extramural pits were associated with Yard 31, 

similar to other large courtyards in the GARP residential district, among the 

feature types identified were roasting pits, storage pits, non-thermal pits, and 

adobe puddling pits (Craig and Walsh-Anduze 2001). Additionally, the com

munal cooking area was located due south of the courtyard, and a small 

cemetery with nearly two dozen secondary cremations was located in an open 

area along the northeast corner of the courtyard (Minturn and Craig 2001). Most 



of the cremations in the Residential Area C cemetery area were late Colonial or 

Sedentary period in age, indicating that the cemetery was used at roughly the 

same time the courtyard was occupied. A child inhumation interred in the floor of 

Feature 97 was likely associated with the abandonment of the structure. 

Residential Area D 

Residential Area D was the second largest residential area investigated 

by GARP, covering an estimated 3,500 m^ area and containing 52 structures. 

However, only 32 of the 52 structures could be assigned to courtyard groups, 

largely due to constraints imposed by a reduction in the width of the ADOT right-

of-way in this portion of the site. Some of the houses not included in courtyard 

groups were likely associated with courtyards that extended beyond the project 

area, others occur in relative isolation or as part of the sequential use of the 

same area by seemingly isolated houses (Henderson 2001b). The residential 

area is bounded on the west by Residential Area C and the communal cooking 

area, on the east by a roughly 400-m^ open space with a few widely dispersed 

cremations, and by a very large ballcourt on the south. The southwestern quarter 

of the residential area consists mainly of borrow pits that were probably 

associated with one of the trash mounds recorded by Midvale in the 1940s (see 

Chapter 3). 

Yard 41 

Located in the southeastern corner of Residential Area D, this courtyard 

group contained 16 pit houses that were occupied between the late Pioneer and 
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early Sedentary periods. The courtyard was founded by the residents of Feature 

519 near the end of the Pioneer period (Figure 4.10). The age of Feature 519 

was determined based on the presence of Snaketown Red-on-buff in the lower 

fill levels and stratigraphic evidence indicating that Feature 519 was earlier than 

Feature 513, an early Colonial period pit house. In addition, the calibrated 

pooled average of two radiocarbon dates from the house fell between A.D. 660 

and 770 (Henderson 2001a). The occupation of Feature 509 may have 

overlapped with that of Feature 519. The ceramic assemblage from Feature 509 

contained small amounts of Gila Butte Red-on-buff in addition to Snaketown 

Red-on-buff. Although both Features 509 and 519 appear to have been 

habitation structures, based on their size and overall morphology, if a hearth was 

present in Feature 509, it was removed by a backhoe trench, hence any 

functional assignment should be viewed cautiously. Also, if Feature 509 was a 

replacement for Feature 519, the nearly 40 percent decrease in floor area 

implies a decrease in household size between the late Pioneer period and the 

Pioneer-Colonial period transition (see Chapter 3). 

The peak occupation of Yard 41 occurred in the early Colonial period, 

when eight structures were in use, though not all simultaneously (Figure 4.10). 

Features 513, 554, and 772 were probably occupied first, based on relatively 

high frequencies of Snaketown and Gila Butte Red-on-buff in lower fill levels. In 

contrast, few Pioneer period sherds were recovered from Features 525, 583, 

596, 782, and 799, suggesting they were occupied slightly later (Henderson 
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2001b). It is also unlikely, given proximity considerations, that Features 782 and 

799 were occupied concurrently. Features 525 and 583 were small ephemeral 

structures that lacked hearths and probably served a non-habitation function 

(Craig et al. 2001). All of the other early Colonial period pit house in Yard 41 

contained hearths and were likely used as general habitation structures. Of note, 

three inhumations with Gila Butte Red-on-buff pottery intruded Feature 596 and 

may have been associated with the structure's abandonment (Minturn and Craig 

2001). 

Two or three structures in Yard 41 were occupied in the middle Colonial 

period (Figure 4.10). Ceramic assemblages from the lower fill levels of Features 

589, 597, and 766 were characterized by high percentages of Gila Butte and 

Santa Cruz Red-on-buff, consistent with a middle Colonial age assignment. 

However, several Sacaton Red-on-buff sherds were found in the fill of a posthole 

in Feature 589, suggesting that it may have been occupied somewhat later 

(Henderson 2001b). All three of the structures are believed to have served a 

general habitation function, based on their size and the presence of hearths and 

fire pits. 

Yard 41 appears to have been abandoned in the late Colonial period and 

then re-occupied in the early Sedentary period (Figure 4.10). Stratigraphic and 

ceramic evidence indicate that Feature 590 was probably the first house built as 

part of this re-occupation (Henderson 2001 b). Both Santa Cruz and Sacaton 

Red-on-buff were recovered from the lower fill and floor levels of Feature 590. 
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Feature 590 also intruded Feature 554, an early Colonial period structure. The 

presence of two hearths and a possible bench along the back wall of Feature 

590 suggests that the structure served a general habitation function (Craig et al. 

2001). 

Some overlap in occupation may have occurred between Features 564, 

589, and 590, based on their shared courtyard orientation (Figure 4.10). In addi

tion, an archaeomagnetic date from the last hearth used in Feature 590 

suggests that the structure continued to be occupied into the early eleventh 

century-A.D. (Henderson 2001b). Sacaton Red-on-buff and Sacaton Red were 

the most common decorated types in ceramic assemblages from Features 524 

and 564, consistent with a middle Sedentary period age assignment. The 

orientation of Feature 524 away from other features in the courtyard suggests a 

shift in the orientation of the courtyard near the end of Its occupation. Craft items 

left on the floor of Feature 564 at the time of its abandonment include 10 

obsidian nodules, a stone anvil, red ocher, and several reconstructible pottery 

vessels. Both Features 524 and 564 likely served a general habitation function, 

based on the presence of a hearth in Feature 564 and the strong likelihood that 

a hearth in Feature 524 was destroyed by a backhoe trench (Craig et al. 2001). 

Relatively few extramural features were associated with the occupation of 

Yard 41. A dispersed group of secondary cremations was located near the 

northwest corner of the courtyard and may represent a household-level 

cemetery. The cemetery appears to have been used for the entire occupation of 
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the courtyard. Among the cremations identified were two Pioneer period 

cremations, one consisting of several highly fragmented vessels similar to 

patterns observed in Residential Area A (Minturn and Craig 2001). 

Yard 42 

This courtyard group was located near the western edge of Residential 

Area D, adjacent to a group of borrow pits that defined the southern boundary of 

the residential area. The courtyard contained five structures that were occupied 

between the early and middle Colonial periods (Figure 4.11). Three of these 

structures (Features 26, 82, 85) were occupied in the early Colonial period, 

based on high percentages of Gila Butte Red-on-buff In the lower fill levels and a 

partial Gila Butte Red-on-buff vessel on the floor of Feature 26 (Henderson 

2001b). Feature 82 was also intruded by several borrow pits with ceramic 

assemblages characteristic of the middle Colonial period (see below). The 

location of Feature 532 roughly 15 m east of the other early Colonial structures 

In Yard 42 suggests that it was part of a separate courtyard group. Feature 85 

contained a hearth and other floor features indicative of a general habitation 

function (e.g., a probable bench along the inside walls). Features 26 and 82 

were ephemeral structures that lacked hearths and which probably served 

special-use, non-habitation functions. Of note, five separate plastered floors 

were identified in Feature 26, implying that considerable effort went into 

maintaining or remodeling the structure (Craig et al. 2001). 
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Two structures in Yard 42 were occupied in the middle Colonial period 

(Figure 4.11). The ceramic assemblages from Features 2 and 569 contained 

relatively high percentages of Gila Butte and Santa Cruz Red-on-buff. Several 

borrow pits with similar ceramic percentages intruded Feature 2, suggesting that 

it may have been abandoned early in the time period. A late seventh or early 

eighth century-A.D. archaeomagnetic date from a hearth in the structure lends 

additional support to this interpretation (Henderson 2001b). Feature 569 may 

have also been abandoned early in the time period, based on a preponderance 

of Gila Butte Red-on-buff in the lower fill levels. Both structures likely served a 

general habitation function, based on the presence of hearths and possible 

shelves or platforms (Craig et al. 2001). 

Unlike most of the other courtyard groups investigated by GARP, several 

small and medium-sized non-thermal pits were found inside the courtyard area 

of Yard 42. It is unclear, however, if these pits were associated with the 

occupation of the structures or with a post-occupational use of the courtyard. 

Numerous borrow pits intrude most structures in Yard 42, indicating that fill dirt 

was obtained from the area after its abandonment. Trash was subsequently 

thrown into these borrow pits and a trash mound likely formed over them in later 

time periods (see Chapter 3). 

Yard 43 

This courtyard group is located in the north-central portion of Residential 

Area D. Given the orientation of most of the structures exposed, it is apparent 



that the courtyard extended beyond the limits of the ADOT right-of-way. The 

portion of the courtyard investigated contained 11 structures, all dating to the 

Sedentary period. Stratigraphic evidence indicates that Feature 576 was the first 

house occupied in the courtyard (Henderson et al. 2001). Ceramic evidence 

further suggests that the occupations of Features 533 and 569 may have 

overlapped with that of Feature 576 (Figure 4.12). Because Sacaton Red-on-buff 

was the predominant decorated pottery type found in most Yard 43 structures, 

the percentage of buffwares in ceramic assemblages from courtyard features 

was a key line of evidence used to establish a relative placement for features 

within the Sedentary period occupation. The use of this measure is based on an 

observation by Haury (1937:220-221) and others (e.g., Abbott et al. 1994; 

Gregory 1988) that buffware percentages increased relative to other ceramic 

wares from the late Pioneer through middle Sedentary periods, after which time 

buffware production declined and redware production increased. Features 533 

and 569 were characterized by buffware percentages in the 18 to 21 percent 

range, whereas only 14 percent of the ceramics in Feature 576 were buffwares 

(Henderson 2001b). Several pottery anvils and a plainware scoop were found on 

the floor of Feature 533, and a Sacaton Red-on-buff jar, a schist knife, and two 

pieces of raw schist were found on the floor of Feature 539. Hearths were 

present in all three structures, suggesting they served a general habitation 

function (Craig et al. 2001). 
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The middle Sedentary period occupation of Yard 43 included six 

structures in addition to the two structures (Features 533, 569) discussed above 

whose occupation likely extended into the middle Sedentary period (Figure 

4.12). Stratigraphic evidence indicates that Features 505 and 518 postdate 

Feature 576, and Feature 504 postdates Feature 505. Moderate buffware 

percentages (14-17%) in the lower fill of Features 505, 511, 512, and 567 

suggest some overlap in the occupation of those structures (Henderson 2001b). 

Features 504 and 518 had the lowest buffware percentages and were likely 

occupied near the end of the middle Sedentary period. Sacaton Red-on-buff 

vessels were recovered from the floors of Features 505, 512, and 518. Hearths 

were present in all middle Sedentary structures except Feature 505, which 

probably had a hearth that was destroyed by a backhoe trench, and Feature 

567, which extended beyond the project right-of-way and was only partially 

excavated. It thus appears that with the possible exception of Feature 567, all of 

the middle Sedentary structures in Yard 43 served a general habitation function. 

Features 537 and 874 were the last structures occupied in the courtyard 

(Figure 4.12). Stratigraphic evidence indicates that both structures were built 

after Feature 504 (Henderson et al. 2001). Because only a small portion of 

Feature 874 fell within the project area, the structure was mapped but not 

excavated. Sacaton Red-on-buff was the predominant decorated type recovered 

from Feature 537. Too little of Feature 874 was exposed to determine its 

function. Feature 537 lacked a hearth but in other respects (e.g., size. 



morphology) looked like a general habitation structure. The absence of a hearth 

suggests that the structure may have been used on a short-term or seasonal 

basis (Craig et al. 2001). 

Very few extramural features were associated with the occupation of Yard 

43. Only a single small pit (Feature 508) in the courtyard and a cremation 

(Feature 536) that intruded Feature 512 could be clearly associated with the 

occupation of the courtyard. Most of the borrow pits on the southern periphery of 

the courtyard were Colonial period or earlier in age. 

Residential Area E 

Separated from Residential Area D by a roughly 500 m^ area with few 

features except for several nonthermal pits and cremations, Residential Area E 

contained a single courtyard group with 10 structures. Five additional structures 

were identified but not assigned to a courtyard group due to insufficient data. An 

area totaling about 1,000 m^ was exposed in Residential Area E. Nine of the 15 

structures were excavated. The remaining structures were mapped but not 

investigated further. Based on the orientations of the structures identified, 

features associated with the residential area clearly extend beyond the ADOT 

right-of-way to the north and east. Features may also extend to the south, 

though the location of a large ballcourt less than 20 m away would have placed 

restrictions on where houses could be built. 
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Yard 51 

This courtyard group contained 10 structures, nine that were occupied 

between the late Pioneer and middle Colonial periods, and one that was 

occupied in the middle Sedentary period (Henderson 2001 b). Stratigraphic 

evidence indicates that Feature 813 predates Features 560, 783, and 791 

(Figure 4.13). Based on a preponderance of Snaketown Red-on-buff in the lower 

fill levels of Feature 560 and 791, and a calibrated radiocarbon date of A.D. 660 

to 780 (one sigma) from a piece of mesquite from the floor of Feature 560, a late 

Pioneer period occupation of Yard 51 seems likely. The elongated shape of 

Feature 792 also appears to have been unique to the Pioneer period (Michael 

Lindeman, personal communication 2001), suggesting that Features 792 and 

813 may have been replaced late in the Pioneer period by Features 560 and 

791. Too little of Feature 813 was preserved to determine if floor features were 

present, and Feature 792 was not excavated, hence the function of the earliest 

structures in the courtyard cannot be determined. The small size and lack of a 

hearth in Feature 560 suggests that it served a special-use, non-habitation 

function, whereas Feature 791 contained a hearth and was likely a habitation 

structure. 

The early Colonial period occupation of Yard 51 contained four structures 

(Figure 4.13). Stratigraphic evidence indicates that Feature 783 was built after 

Features 560 and 791 were abandoned. Ceramic assemblages from the lower fill 

and floors of Features 510, 557, 783, and 823 were characterized by moderate 
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buffware percentages (11-14%) and relatively high percentages of Gila Butte 

Red-on-buff (Henderson 2001b). The orientation of Feature 510 differs slightly 

from other early Colonial period structures in the courtyard, suggesting it may 

have been associated with a courtyard group outside the project area. The lack 

of a hearth in Feature 557 and the ephemeral nature of the superstructure argue 

against a habitation function for the structure. In contrast, the other three early 

Colonial structures in Yard 51 contained hearths and other floor features (e.g., 

probable benches) commonly found in habitation structures (Craig et al. 2001). 

A single pit house, Feature 779, was occupied during the middle Colonial 

period occupation of Yard 51 (Figure 4.13). Stratigraphic evidence indicates that 

Feature 779 predated Feature 571, a Sedentary period pit house. Proximity 

considerations further suggest that Feature 779 was not occupied at the same 

time as Features 557 and 823. The ceramic assemblage from Feature 779 

contained moderate buffware percentages (15%) and both Gila Butte and Santa 

Cruz Red-on-buff in the lower fill levels (Henderson 2001b). A borrow pit 

(Feature 572) with large quantities of Santa Cruz Red-on-buff also intruded 

Feature 779, indicating that the structure was probably abandoned prior to the 

late Colonial period. The size and overall morphology of the structure suggests 

that it served a general habitation function, though the floor was badly disturbed 

by later prehistoric and modern features and no entryway or hearth could be 

identified. 
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The final occupation of Yard 51 occurred in the middle Sedentary period, 

when a single structure. Feature 571, was occupied (Figure 4.13). The ceramic 

assemblage from Feature 571 was characterized by moderate buffware 

percentages (18%) and large quantities of Sacaton Red-on-buff in the lower fill 

levels (Henderson 2001b). Stratigraphic evidence further indicates that Feature 

571 was built after the abandonment of Feature 779. Although a utility trench 

from a modern house destroyed the portion of the floor inside the entryway 

where hearths are usually found. Feature 571 likely served a general habitation 

function based on size and morphological considerations (Craig et al. 2001). It 

should also be noted that Sedentary period structures may be present in parts of 

the courtyard not fully investigated. For example, even though no diagnostic 

ceramic types were recovered from a test unit in a possible utility structure 

(Feature 827) about three meters east of Feature 571, the percentage of 

buffwares in the ceramic assemblage (12.5%) was similar to many of the middle 

Sedentary period structures in Yard 43 (Henderson 2001b). At least five 

additional undated structures are known to be present within a roughly 10 m 

radius of Feature 571 (Craig et al. 2001; Kwiatkowski and Bilsbarrow 1995). 

Residential Area F 

Residential Area F covered a roughly 4,700 m^ area along the eastern 

edge of the GARP residential district. It contained 25 pit houses and five 

courtyard groups that were occupied between the early Pioneer and late 

Colonial periods. The eastern and western boundaries of the residential area 
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were defined by the absence of pit houses and a sharp drop off in feature 

density. The northern and southern boundaries were defined by the edge of the 

right-of-way corridor. Pit houses and other domestic features associated with 

Residential Area F clearly extend beyond the limits of the right-of-way. The 

portion of the residential area investigated was divided roughly in half by a 

northeast-southwest trending canal (Feature 629) that was built and used for a 

relatively short period of time in the early Colonial period (Phillips and Craig 

2001). Features on the north side of the canal predated the canal for the most 

part, whereas those on the south side postdated it (Henderson 2001a). 

Yard 61 

This courtyard group contained two structures, Features 662 and 664, 

that were occupied in the late Pioneer period (Figure 4.14). Ceramic evidence 

suggests that Feature 664 was the later of the two structures. Although both 

structures had comparable percentages of buffwares in their ceramic 

assemblages, Vahki Red was the most common diagnostic pottery type found in 

lower fill, floor, and subfloor contexts in Feature 662, whereas 23 Snaketown 

Red-on-buff sherds were found on the floor of Feature 664. Additional support 

for this reconstruction comes from archaeomagnetic and radiocarbon dates that 

place the occupation of Feature 662 to between A.D. 570 and 690 and the 

occupation of Feature 664 to between A.D. 650 and 695 (Henderson 2001a). 

The presence of plastered hearths in both structures argues for a general 

habitation function, at least initially. The hearth in Feature 662 was plastered 
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over and seven thermal pits were found in the center of the structure, suggesting 

that the function of the feature may have changed over time (Craig et al. 2001). 

This presence of ash and cremated human bone in the fill of the house raises 

the intriguing possibility that the structure was used as a crematorium after it was 

abandoned, a possibility strengthened by the discovery of a primary cremation 

(Feature 663)-the only one found in the GARP residential district-just south of 

Feature 662. It is unknown if additional structures associated with Yard 61 are 

located north of the ADOT right-of-way, or if Features 662 and 664 were the only 

structures in the courtyard, similar to Yard 24 in Residential Area B. Other 

parallels between Yards 24 and 61 include the shapes of the houses (P-3 style, 

after Haury 1976) and the strong possibility that the earliest houses in the 

courtyards were subsequently used for mortuary rituals. 

Yard 62 

This courtyard group contained five structures that were occupied during 

the Pioneer period (Figure 4.15). Feature 735 appears to have been the first 

house occupied, based on stratigraphic evidence that indicates it predated a 

borrow pit (Feature 668) with abundant late Pioneer period pottery in the fill. 

Also, Feature 735 contained relatively low buffware percentages (2.7%) and 

high redware percentages (2.7%), consistent with an early Pioneer period age 

(Henderson 2001a). It is unclear if the occupation of Feature 735 overlapped 

with the occupation of other Pioneer period structures in the courtyard. Features 

630 and 723 are separated by a distance of less than a meter and it is unlikely 
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they were occupied simultaneously. Based on higher percentages of buffwares 

(4.4% vs. 3.3%) and lower redware percentages (1.1% vs. 3.9%), it appears that 

Feature 630 was the later of the two structures (Henderson 2001b), The ceramic 

assemblage from Feature 631 was characterized by relatively low buffware 

(4.5%) and high redware (1.8%) percentages, similar to the assemblage from 

Feature 630. Diagnostic ceramics recovered from the lower fill of Feature 631 

also included several Vahki Red and late Pioneer period decorated sherds 

(Henderson 2001a). The distinctive elongated shape of Feature 670 (see 

discussion of Feature 792) and the preponderance of Snaketown Red-on-buff in 

the lower fill is consistent with a late Pioneer period age for the feature. The age 

of Feature 734 is unknown, due to limited excavations, but it may also have 

been occupied in the late Pioneer period based on its square P-3 shape (Craig 

et al. 2001). Feature 628 represents an isolated structure that postdates the 

main occupation of the courtyard; it contained a Sacaton Red-on-buff vessel on 

the floor. All of the structures investigated in Yard 62 contained hearths and 

likely served a general habitation function. Too little of Feature 734 was 

excavated to determine its function. 

Yard 63 

Located near the northeastern edge of the GARP residential district, 

Yard 63 contained two or three structures that were occupied during the Pioneer 

to Colonial period transition (Figure 4.16). There is some question about 

whether or not Features 729, 730, and 733 were part of the same courtyard, 
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given that they share a common area in only a very loose sense. The 

orientations of Features 729 and 730 further imply that structures are likely 

present outside the project area. The age of the structures is based on their 

stratigraphic relationship to Feature 629, an early Colonial period canal, and the 

presence of Snaketown and Gila Butte Red-on-buff in the lower fill and floor 

levels (Henderson 2001 b). Plastered hearths were found in Features 730 and 

733, and a hearth in Feature 729 was probably destroyed when the canal was 

built. It thus seems likely that all three structures served a general habitation 

function (Craig et al. 2001). 

Yard 64 

This courtyard group contained four structures that were occupied 

between the early and middle Colonial periods (Figure 4.17). Stratigraphic 

evidence indicates that Feature 855 was the first structure occupied, probably 

near the end of the early Colonial period based on moderate buffware 

percentages (9.4%) and the presence of both Gila Butte and Santa Cruz Red-

on-buff in the lower fill levels (Henderson 2001b). Feature 855 was overlain by 

Feature 693, a middle Colonial period structure with similar buffware 

percentages (9.9%) as Feature 855. The occupation of Feature 693 may have 

overlapped the occupations of Features 694 and 852, though slightly higher 

buffware percentages for Features 694 and 852 (12.6% and 13.1 %, 

respectively) suggest that they may have continued to be occupied after Feature 

692 was abandoned. All of the structures in Yard 64 likely served a general 
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habitation function based on their size and the presence of floor features such 

as hearths (Craig et al. 2001). 

Yard 65 

This courtyard group contained five structures that were occupied 

between the middle and late Colonial periods (Figure 4.17). A middle Colonial 

period age for Feature 690 is indicated by its stratigraphic position below 

Feature 850 and the recovery of moderate amounts of both Gila Butte and Santa 

Cruz Red-on-buff in lower fill levels. Features 680, 683, 850, 856 had buffware 

percentages in the 15 to 18 percent range and a preponderance of Santa Cruz 

Red-on-buff in lower fill levels, consistent with a late Colonial period age for the 

structures. Feature 856 contained the highest buffware percentage (18.4%) and 

may have been occupied somewhat later than the other structures (Henderson 

2001 b). The orientation of Feature 856 also suggests that the focus of the 

courtyard shifted to the south over time. All of the late Colonial structures in Yard 

65 contained hearths and were likely used as general habitation structures 

(Craig et al. 2001). 

Courtyard Attributes and Comparisons 

Archaeologists have developed a set of basic measures to characterize 

variability in the size and composition of Hohokam courtyard groups (Gregory 

1995; Henderson 1987; 2001c). These measures include the total area of the 

courtyard (area of ellipse formed by maximum length and width dimensions), the 

interior floor area of all structures, the exterior courtyard area (total area minus 



interior area), the ratio of interior area to total area, the total number of 

habitation structures in the courtyard, and the total number of non-habitation 

structures. These measures were calculated for 36 house clusters in 13 of the 

GARP courtyard groups (Table 4.1) Only house clusters where there was 

reasonable confidence that most of the houses in the courtyard fell within the 

project area were included in the calculations. Also, because some of the 

courtyards were founded by single-dwelling households, a standard 10-m 

diameter yard area was assumed for isolated structures. 

The GARP courtyard measures are summarized in Table 4.2. Only house 

clusters with more than one structure were included in the calculations, because 

the yard size of isolated structures was standardized. The smallest house cluster 

(Cluster 41.1) contained two structures and covered an area of 113 m^. The 

largest house cluster (Cluster 11.1) covered an area of 745.8 m^, though there is 

some question whether the courtyard area associated with the house cluster was 

actually a small plaza (see above). The early Colonial period occupation of Yard 

41 and late Colonial and Sedentary period occupations of Yard 31 contained the 

most structures with seven. Given how the measures were derived, the strong 

correlations between courtyard area and exterior area (r = .996) and interior 

area and total number of houses (r = .916) are not surprising. As shown in Table 

4.3, middle and late Colonial period courtyards were on average larger than 

courtyards during other time periods. In contrast, courtyards occupied between 

the Pioneer and Colonial period transition were much smaller and contained 



Table 4.1 

Descriptive information on Grewe house clusters (after Henderson 2001c:Table 4.1) 

Cluster Age^ Length Width 
(m) (m) 

Tot. Area 
(m^) 

Int. Area 
(m^) 

Ext. Area 
(m^) 

interior Dwellings 
Ratio (N) 

Non 
Dwellings 

(N) 

11.1 1 30 20 471.00 19.01 451.99 24.80 2 0 

11.2 2 38 25 745.80 32.39 713.36 23.00 3 0 

11.3 3 10 10 78.50 18.87 59.63 4.20 1 0 

21.1 1 10 10 78.50 16.48 62.02 4.80 1 0 

21.2 2 30 20 471.00 51.70 419.30 9.10 0 

21.3 3 12 12 113.04 7.24 105.80 15.60 1 0 

22.1 1 10 10 78.50 20.53 57.97 3.80 1 1 

23.1 1 10 10 78.50 12.12 66.38 6.50 1 0 

23.2 2 28 13 285.74 37.96 247.78 7.50 0 

23.3 3 11 10 86.35 8.17 78.18 10.60 1 0 

23.4 4 11 10 86.35 6.85 79.50 12.60 1 0 

23.5 5 30 25 588.75 88.76 499.99 6.60 4 2 

23.6 6 35 22 604.45 77.61 526.84 7.80 6 0 

24.1 2 15 15 176.63 30.73 145.90 5.70 2 0 

25.1 5 30 15 353.25 40.52 312.73 8.70 3 1 

25.2 6 23 16 288.88 50.29 238.59 5.70 4 1 

25.3 7 15 15 176.63 27.55 149.08 6.40 3 0 

25.4 8 26 10 204.10 24.21 179.89 8.40 2 0 

31.3 5 33 20 518.10 41.25 476.85 12.60 3 0 

31.4 6 28 28 615.44 77.23 538.21 8.00 5 2 



TABLE 4.1 (CONT.) 

Cluster Age^ Length Width 
(m) (m) 

Tot. Area 
(m^) 

Int. Area 
(m^) 

Ext. Area 
(m^) 

Interior Dwellings 
Ratio (N) 

Non 
DwelliTigs 

(M) 
31.5 7 25 23 451.38 83.63 367.75 5.40 6 1 

31.6 8 20 20 314.00 37.01 276.99 8.50 3 1 

41.1 2 12 12 113.04 35.45 77.59 3.20 2 0 

41.2 3 12 12 113.04 13.58 99.46 8.10 1 0 

41.3 4 30 23 541.65 71.67 469.98 7.60 5 2 

41.4 5 30 20 471.00 38.55 432.45 9.20 3 0 

41.5 7 17 10 133.45 18.88 114.57 7.10 2 0 

42.1 4 15 13 153.08 32.39 120.69 4.70 2 2 

42.2 5 25 15 294.38 25.60 268.78 11.50 2 0 

43.1 7 35 20 549.50 51.27 498.23 10,70 3 0 

43.2 8 25 20 392.50 58.16 334.34 6.70 4 0 

43.3 8 25 20 392.50 58.16 334.34 6.70 4 0 

51.1 2 15 13 153.08 18.16 134.92 8.40 1 1 

51.2 4 20 20 314.00 37.89 276.11 8.30 2 1 

51.3 5 10 10 78.50 14.12 64.38 5.60 1 0 

61.1 2 20 15 235.50 32.73 202.77 7.20 2 0 

62.1 2 25 15 294.38 36.76 257.62 8.00 3 0 

Notes 
Age: 1 Early Pioneer, 2 Late Pioneer, 3 Pioneer/Colonial, 4 Early Colonial, 5 Middle Colonial, 6 Late ColoniaJ, 7 Eafly 

Sedentary, 8 Middle Sedentary. 
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Table 4.2 

Descriptive statistics for Grewe house clusters 

Total Interior Exterior Interior Houses Per 
Area^ Area^ Area^ Ratio Courtyard 

Number 28 28 28 28 28 

Minimum 78.5 18.2 58.0 3.20 2.00 

Maximum 745.8 88.8 713.4 24.80 7.00 

Median 314.0 37.5 276.6 7.90 3.00 

Mean 356.8 42.8 314.0 8.74 3.57 

Standard Dev. 179.9 20.4 167.4 4.77 1.67 

Notes 
1 All area figures are in square meters. 
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Table 4.3 

Grewe courtyard attributes by time period 

Age N 
Total 
Area^ 

Interior 
Ratlo^ 

Houses per 
Courtyard^ 

Non-
Habitation 

Ratlo^ 

Early Pioneer 4 176.6 1 10 1.5 0.25 

Late Pioneer 8 309.4 1 09 2.6 0.12 

Pioneer/Colonial 4 97.7 1 10 1.0 0.00 

Early Colonial 4 273.8 1 08 3.8 0.48 

Middle Colonial 6 384.0 1 09 3.2 0.14 

Late Colonial 3 502.9 1 07 6.0 0.22 

Early Sedentary 4 327.7 1 07 3.8 0.04 

Middle Sedentary 3 303.5 1 08 3.3 0.11 

Notes 
1 Total area (m^) includes entire courtyard. 
2 Ratio of interior roofed area (m^) to exterior unroofed area (m^). 
3 Average number of houses per courtyard. 
4 Ratio of roofed non-habitation (m^) to roofed habitation area (m^). 
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fewer houses than courtyards from other time periods. Although special-use, 

non-habitation structures were present in all time periods except the Pioneer to 

Colonial transition, they were most common in the early Colonial period by a 

nearly two to one margin. 

One of the striking aspects of the GARP courtyards is their large size 

relative to courtyards from other sites in the Hohokam region (Table 4.4). Even 

excluding the late Pioneer period configuration of Yard 11, because of 

uncertainty about its status as a courtyard or small plaza, the GARP courtyards 

are, on average, almost twice the size of courtyards at most other sites. In 

addition, the GARP residential district included two courtyards (Yards 41 and 43) 

that exceeded 500 m^ in total area and two courtyards (Yards 23 and 31) that 

exceeded 600 m^ in total area. Of the Pre-Classic sites listed in Table 4.4, only 

Snaketown had courtyards that were comparable in size. The largest courtyards 

at Grewe are comparable to Class I compounds in the RCD project area, a 

pattern that Henderson (2001c) suggests may reflect a link between courtyard 

size and the amount of irrigable land under household control. 

Another striking aspect of the Grewe courtyard data is the length of time 

that some of the courtyards were occupied. Wilcox's reexamination of the 

Snaketown house data (Wilcox et al. 1981) was instrumental in establishing the 

courtyard group as a spatial unit of analysis in Hohokam household studies. The 

Grewe courtyard data add a critical temporal dimension to our understanding of 

Hohokam households. The degree of residential stability evident in several of 
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Table 4.4 

Regional comparisons of Hohokam courtyard size 
(after Henderson 2001c: Table 4.4) 

Average Average Average 
Site or Project Total Area Interior Interior; Total 

(m^) Area (m^) Ratio 

Grewe Courtyards 308.7 37.4 9.1 
(293.7) (37.5) (8.6) 

RCD Courtyards 287.1 55.2 5.2 

RCD Class 1 604.0 71.9 8.4 
Compounds 

LVAP Courtyards 191.6 56.6^ 4.2 

La Ciudad/Los 192.0 na na 
Solares 

La Lomita 130.0 na na 

La Lomita Pequena 117.0 na na 

Snaketown 327.3^ 83.3 4.8 

Notes 

Entry in parentheses indicates average after the large Pioneer courtyard (Yard 11) is 
eliminated. 

1 Based on courtyards where areas were available from all structures. 
2 Based on "total habitation area" presented in Wilcox et al. 1981: Table 9. 

RCD = Roosevelt Community Development Study, LVAP = Lower Verde Archaeological 
Project, na = not available 
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the Grewe courtyards (e.g., Yards 23 and 31) is remarkable by virtually any 

standard. It implies a long-term recognition of place and the emergence of 

household property rights that were transferred across generations (Henderson 

2001 b). Not all courtyards, however, were as formally organized. Some 

courtyards consisted of a loose arrangement of houses around a shifting 

courtyard area (e.g.. Yards 25, 26, and 41), whereas other courtyards (e.g., 

Yards 24, 42, and 62) were occupied for relatively short periods of time and then 

abandoned. Variability is also evident in the occupational histories of different 

courtyards. Some courtyards (e.g.. Yards 21, 41 and 43) started out small and 

grew rapidly, others (e.g.. Yards 25 and 31) remained relatively stable over time, 

while still others (e.g.. Yard 23) experienced an uneven growth curve. 

Discussion 

It is difficult reconciling the courtyard reconstructions described above 

with current models of Hohokam household organization. There were no 

developmental stages that all courtyards at Grewe passed through as part of the 

domestic cycling process (cf. Howard 1985), Nor can the kind of long-term 

residential stability seen at Grewe be explained solely in terms of an individual's 

ability to attract followers and maintain group cohesion (cf. Doelle et al. 1987; 

Huntington 1986). Other factors related to parental control and the transmission 

of household property must have been involved as well. For example, 

centralized households in many middle-range societies rely on ritual to reaffirm 

domestic order and promote household continuity, a practice that has led 



Blanton (1995) to postulate a close link between residential stability, the 

ritualization of household behavior, and the rise of household inequality. The 

prospect of inheriting agricultural land with secured water rights was probably 

another powerful Incentive for married children at Grewe to remain attached to 

their parent's household, even if it meant sacrificing Independence In the short-

run. Conversely, a lack of prospects may have constrained the post-marital 

residence choices of some household members (Segalen 1986). 

A question that naturally arises in light of the preceding discussion Is 

whether there were any conditions at Grewe that favored one type of household 

over another. In other words, did large households hold a competitive 

advantage in some instances, while small households held an advantage in 

other instances? Or were there Inherent advantages to maintaining a large 

household with a large domestic labor force? 

Answering these questions requires a consideration of scheduling 

concerns. Scheduling concerns at Grewe would have centered on the timing and 

sequencing of agricultural tasks. Timing refers to the position of the task In the 

yearly agricultural cycle, whereas sequencing refers to the order of the task In 

relation to other tasks (Wilk 1991:181). At one end of the scheduling continuum 

are linear systems in which tasks occur one after the other with few sequencing 

conflicts. At the other end are non-linear systems In which a diverse array of 

tasks must be carried out simultaneously (see Wllk 1991:180-203 for a more 

detailed discussion of this issue). 



Indications are that the Hohokam yearly cycle had a strong linear element 

to it, similar to patterns reported ethnohistorically for the Akimel O'odham (Boher 

1970; Haury 1976; Rea 1997). Modifications and repairs to the canals were 

probably carried out in the winter months. A spring crop was probably then 

planted as soon as the danger of killing frosts had passed and the river level 

was high enough from winter snow melt to divert water to the canals. The first 

crop would have been harvested in mid-June, shortly after which the fruit of the 

Saguaro cactus would have been ready for harvest (Boher 1970; Crosswhite 

1980; Rea 1997). A second crop was likely planted by late July or early August, 

coinciding with the onset of summer rainstorms; it would have been ready for 

harvest by early fall. Maize, beans, squash, and cotton were the major crops 

grown by Hohokam farmers using irrigation technology (Haury 1976; Gasser and 

Kwiatkowski 1991). Another dietary staple was flour made from the dried bean 

pods that fell from mesquite trees in early and late summer (Boher 1970; 

Crosswhite 1981; Rea 1997). Agricultural fields with rock piles, check dams, and 

other soil-retention devices have been Identified along the lower and upper 

terraces of the Gila River near Grewe and Casa Grande Ruins (Crown 1987; 

Dart 1983; Gregory and Huckleberry 1994; Midvale 1965; Vanderpot 1992). 

Based on botanical, ethnographic, and artifactual evidence, it appears that 

native plants with minimal water requirements, such as agave and cholla, were 

the main crops grown in these non-irrigated fields (Crown 1987; S. Fish 1984; 

Miksicek 1984). The significance of such crops from a scheduling standpoint is 



that they would have required relatively little attention once they had been 

established. Moreover, both cholla and agave are usually harvested in the early 

spring, after the planting of the first crop (Rea 1997). 

The crop sequence outlined above suggests that there were few timing 

conflicts or scheduling overlaps in the Hohokam yearly cycle. It thus seems likely 

that most labor demands could have been met by households with small, flexible 

work groups (Wilk 1991:182). Indeed, such a strategy appears to have been 

adopted by many Akimel O'odham households that practiced intensive irrigation 

agriculture along the middle Gila River in the mid-nineteenth century (Bahr 1983; 

Ezell 1983; Russell 1975). Based on United States census records from 

1860-the first year that official population figures are available for Arizona-the 

typical Akimel O'odham household consisted of a nuclear family with an average 

of four family members living together in a single dwelling (Wilson, in prep.). 

Roughly 15 percent of the households also contained one or more relatives or 

non-family members in coresidence. Unfortunately, only summary information is 

available on the size and composition of these households, hence the full range 

of variability is unknown. Ten years later, though, it is known that the largest 

household contained 12 people, including Antonio Azul, the leader of the Akimel 

O'odham-Pee Posh Confederation (Dobyns 1989; Wilson, in prep.). Azul's 

household contained a total of five adult males (four of whom were classified as 

"warriors"), five adult females, and two male children; one of the adults was a 

"Tame Apache" who may have been a slave. The individuals that made up this 
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household occupied two dwellings and shared a common storage facility. By way 

of contrast, over two-thirds of Akimel O'odham households in 1870 still consisted 

of five or fewer people living in a single dwelling (Wilson, in prep.). 

In addition to demonstrating that the scheduling and labor demands of 

intensive irrigation agriculture were within the means of even relatively small 

households, the Akimel O'odham example indicates that the productive potential 

of irrigation agriculture along the Gila River was extremely high. The census of 

1860, for example, reports that an estimated population of 3,320 Akimel 

O'odham produced roughly 170,000 bushels of wheat, 200,000 bushels of 

maize, and 7,000 bushels of peas and beans (Wilson, in prep.; also see Russell 

1975:90). The level of maize production alone would have been enough to feed 

almost 33,000 people, based on minimum caloric requirements (160 kg 

maize/person/year) reported in the recent literature on agricultural productivity in 

the prehistoric Southwest (Kohler and Van West 1996; Van West 1994; Van 

West and Altschul 1994, 1997). Even taking into account that the productivity 

figures reported by the census are only for one year, and that the Akimel 

O'odham were producing, in large part, to meet the demands of a market 

economy, whereas the Hohokam were not, the potential for surplus production 

during prehistoric times was clearly great. 

In summary, as long as the demand for domestic labor at Grewe followed 

a linear schedule, there would have been few advantages to living in a large 

household, and those advantages may have been outweighed by the social 
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costs involved in maintaining household unity. On the other hand, if multiple 

tasks had to be carried out simultaneously, small households would have been 

at a distinct disadvantage. They may even have been forced under such 

circumstances to enter into unfavorable exchange relationships with other 

households in order to obtain the necessary labor (Wilk 1991:194-197). A more 

detailed look at domestic labor organization at Grewe is provided in the next 

chapter. 
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CHAPTER 5 

DOMESTIC ARCHITECTURE AND HOUSEHOLD INEQUALITY 

Establishing wealth parameters for ancient households is a difficult task 

under the best of circumstances. Tax rolls, land ownership records, and census 

reports-the kinds of data used by other social scientists to measure household 

wealth-do not exist for the non-literate societies that archaeologists typically 

study. What is available instead are the material remains of household behavior, 

including domestic architecture, imperishable household goods, and the 

byproducts of food preparation and consumption (Lightfoot 1994; Wilk and 

Rathje 1982). In an ideal world, it would be possible to combine this material 

evidence into a single, unambiguous measure of wealth that was directly 

comparable to measures used by other social scientists. In reality, the archaeo

logical record tends to be sparse and messy, and potential biases in the 

evidence must be considered before meaningful wealth parameters can be 

established. In particular, the effects of natural and cultural processes on the 

formation of the archaeological record must be taken into account so that 

interpretive weight can be shifted to those classes of remains that are relatively 

undistorted by formation process (Craig and Wallace 1992; Reid 1985; Schiffer 

1987). 

One class of material remains that is commonly found in a well-preserved 

state at Hohokam sites is domestic architecture. At Grewe, for example, even in 
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instances where house floors were disturbed by other prehistoric features or 

modern plow scars, careful excavation seldom failed to reveal the details of 

architectural construction. On the other hand, the same disturbances resulted in 

few houses with intact floor assemblages. Most artifacts at Grewe were 

recovered from secondary trash deposits that can be linked to individual 

households only in a loose sense, whereas most pit houses can be linked to 

individual households at specific points In time (Henderson 2001b). By 

extension, the best chance for establishing meaningful wealth parameters at the 

household level would seem to lie with architectural data. 

This chapter explores the possibility that architectural variability at Grewe 

reflects fundamental inequities in the distribution of household wealth, A method 

for estimating the raw materials and labor costs involved in pit house 

construction is presented in the first part of the chapter. Construction costs are 

estimated for 132 pit houses based on three lines of evidence. First, the raw 

materials used in house construction are inferred based on excavation data and 

feature maps. Only houses for which relatively complete architectural information 

is available are included in the analysis (Figure 5.1). Next, key tasks associated 

with obtaining and assembling the building materials are identified based on 

ethnographic data and general engineering considerations. Finally, labor costs 

associated with the various construction tasks are derived based on published 

experimental data. 
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This information is then used in the second part of the chapter to explore 

the degree to which labor expenditures varied among household groups at 

Grewe. As part of this exercise, the changing fortunes of individual households 

are examined from a labor-cost perspective. Special attention is paid to the 

spatial and temporal distribution of "expensive" and "inexpensive" houses. The 

extent to which households were able to transfer wealth from one generation to 

the next is also discussed. The chapter concludes by considering the role of 

population growth in promoting household inequality at Grewe. Not only does it 

appear that inequality increased as the population of the site increased, but the 

degree of inequality appears to have been closely tied to the rate of population 

growth. 

In suggesting that domestic architecture provides a potentially useful 

measure of household wealth in early Hohokam society, I do not mean to imply 

that architecture was the source of that wealth. It is likely that most, if not all, 

households had access to the raw materials needed to build houses. It is also 

likely that the labor required for house construction was within the means of 

most households. Work parties were probably recruited from within the 

household or some larger kin-based group. There is no evidence to suggest that 

conscription or corvee labor was involved in Pre-Classic house construction 

(Abrams 1994:96-108; Udy 1959). The situation may have changed during the 

Classic period, when a small segment of the population likely resided on top of 

platform mounds, while everyone else resided in houses at ground level (Elson 
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1998; Fish and Fish 1991; Fish et al. 1992; Gregory 1991; Wilcox 1991a). 

Presumably those living on mounds were able to extract labor from those living 

at ground level with no expectation of direct labor in return. Nothing approaching 

this degree of social imbalance was evident in earlier times. Differences in 

construction costs between Pre-Classic households are thus expected to be 

more subtle. 

Raw Materials 

The materials used to build pit houses at Grewe consisted of wooden 

poles and beams for the frame, small branches and brush for the closing 

materials, and adobe plaster for sealing the walls, roof, and floor (Crary and 

Craig 2001). Other materials were used on occasion as well, such as stone 

slabs to support steps and raised floor features, but they were seldom found in 

situ are therefore not included in the present analysis. Most of the materials 

used to build pit houses at Grewe were obtained from nearby sources. Adobe 

plaster was presumably made using fill from the house pit excavations (see 

below) and water obtained from canals that ran through the settlement. The pole 

frame superstructure was made with wood available in riparian zones along the 

Gila River, less than 1 km north of the settlement. Mesqliite and cottonwood 

account for over 90 percent of the wood charcoal recovered at Grewe (Miksicek 

2001). The reeds and arrowweed used to make the core fill were also obtained 

from nearby riverine habitats. Haury (1976:72) noted that poles of juniper and 

Douglas-fir were recovered from pit houses at Snaketown, and juniper, white fir. 
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and ponderosa pine beams have been reported from the Great House at Casa 

Grande Ruins (Wilcox and Shenk 1977:84). None of these upland species was 

found in association with pit houses at Grewe. 

The amount of wood used to build the pole frame superstructure was 

determined based mainly on posthole evidence. A distinction was made between 

structural posts and posts that supported internal features such as benches and 

shelves. Only wall and roof support postholes were included in determining the 

number of structural posts. In cases where intrusive features had destroyed 

portions of walls or floors, missing posts were projected based on the location of 

known postholes. The framework for the roof presumably consisted of primary 

and secondary beams in addition to the main roof support posts. 

Reconstructions of what the two most common types of roof support systems 

might have looked like are shown in Figure 5.2. Although these reconstructions 

are admittedly speculative, they are consistent with both the ethnographic and 

experimental data that do exist (Crary and Craig 2001; also, Haury 1986[1932]: 

242). Standard architectural formulas further suggest that the proposed roof 

support systems were structurally sound (Wilshusen 1988). The number of wall 

posts per structure in the Northland sample of houses ranged from 10 to 67; the 

number of roof support posts and primary beams ranged from 1 to 8; the number 

of secondary beams ranged from 14 to 38. The greatest uncertainty involves the 

number of secondary beams that were used, because no evidence of them is 

preserved and the number probably varied depending on the size and design of 
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the roof. In general, large houses and houses with four-post roof support 

systems are expected to have required more secondary beams than small 

houses or houses with one-post or two-post support systems. 

For purposes of this analysis, three size classes of structural posts were 

identified based on illustrations of a reconstructed pit house at Roosevelt 

9;6(GP) (Haury 1986[1932]:242-243) and information provided by Wilshusen 

(1988) on the engineering requirements of Anasazi pit houses. The largest size 

class consists of main roof support posts and primary beams. The next size 

class consists of secondary beams used to form the wall plate and the roof 

support system. The smallest size class consists of wall posts. Given the 

materials available locally and the fact that pit houses at Grewe were small by 

relative standards, each main roof support post and primary beam was assigned 

an average weight of 50 kg, secondary beams were assigned an average weight 

of 15 kg, and wall posts were assigned an average weight of 10 kg. The weights 

assigned to the three size classes were derived from standard density figures 

(kg/m^) provided by the World Agroforestry Centre (worldagroforestrycentre.org) 

for the three most common wood species used to build pit houses at Grewe: 

mesquite (700 kg/m^), Cottonwood (500 kg/m^), and willow (400 kg/m^). Due to 

uncertainty regarding how much of each species was used and how large each 

post or beam was, for purposes of this analysis I assume an average wood 

density of 500 kg/m^, an average beam or post length of 1.5 to 1.8 m, and an 

average diameter of 25 to 30 cm for roof support posts and primary beams, 15 to 
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20 cm for secondary beams, and 10 cm for wall posts and rafters. To derive a 

total wood weight for each structure, the number of posts or beams per size 

class was multiplied by the average weight for the size class. These figures are 

probably conservative, because they do not take into account the likelihood that 

mesquite, a relatively dense wood, was the most common wood type used in 

house construction at Grewe. They nonetheless provide a useful starting point 

for addressing the issue of variability In house construction costs. 

The amount of adobe used to plaster the floor in each pit house was 

determined by multiplying the portion of the floor that was plastered (m^) by the 

average thickness of the adobe (cm). The amount of plaster used on the outside 

of the structure was calculated by multiplying the area of the walls and roof by 5 

cm, the presumed thickness of the adobe (Crary and Craig 2001). The area of 

the roof is assumed to have been the same as the area of the floor. The height 

of the walls in free-standing structures (i.e., houses-in-pit) is estimated to have 

been about 1.8 m, based on ethnographic and archaeological examples of intact 

walls (e.g., Craig and Clark 1994). However, because the house pit formed the 

basal section of the wall in true pit houses, the pole frame for the wall was 

probably no more than 1.5 m in height. The amount of adobe used for each 

structural component was combined to derive a total volume figure for each 

structure. 

The amount of brush used to insulate the walls and roof was calculated 

based on the assumption that covering materials weigh an average of about 29 
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kg/m^ (after Wilshusen 1988). The same figure was used to determine the 

amount of material used to construct raised floors, benches, and shelves inside 

structures. The areal extent of raised floor features was based on the 

percentage of the floor covered by interior posts. No attempt was made to 

calculate the support posts for raised floor features separately. The weight of the 

closing materials used in wall, roof, and interior construction was combined to 

derive a total weight figure for each structure. 

Construction Sequence 

Once the raw materials were assembled, the construction sequence for 

the typical Hohokam pit house can be divided into four main steps: 1) excavating 

the house pit; 2) building the pole frame for the walls, entry chamber, and roof 

support system, 3) adding closing materials and adobe plaster to cover the 

exterior of the roof and walls, and 4) adding interior floor features. A schematic 

illustration of the steps involved in the construction process is shown in Figure 

5.3. 

House Pit 

The first task to be carried out once the location of the house was 

determined and the construction materials were assembled was the excavation 

of the house pit (Crary and Doyel 1995; Motsinger 1993). The excavations were 

probably carried out with digging sticks and stone tools. Baskets or open-

mouthed pots were presumably used to remove the loose fill. Because the 

excavated fill was to be used later in construction, either mixed with caliche and 
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water to form adobe or as loose fill to weigh down the closing materials on the 

roof, it was probably mounded up and stockpiled around the outer edge of the 

house pit until needed. 

If the house being built was a true pit house, as opposed to a house-in-

pit, greater care had to be taken when excavating the house pit, because the 

interior edge of the pit also had to serve as the basal wall of the house. House 

pits for true pit houses at Grewe were well-shaped and often had a layer of 

adobe plaster applied to the interior edge. Regardless of the house type, the 

base of the house pit was invariably leveled to form the floor of the structure. 

For many Hohokam pit houses, no further floor preparation was done, except to 

build a hearth just inside the entry. Some houses had plastered floors and 

raised benches or platforms. These were added at a later stage in the construc

tion process. It seems likely that the pit for the entry chamber was excavated at 

roughly the same time as the house pit, and that it was shaped and leveled in a 

similar manner. 

Walls and Roof Support System 

Following the excavation of the house pit, the pole frame for the walls and 

entry was built. In most house-in-pits, this entailed first excavating a wall trench 

around the perimeter of the floor. The wall posts were then placed inside the 

trench, or sometimes along the back edge so that a layer of reeds and other 

closing material could be placed inside the trench (Haury 1986:236). The main 

purpose of the wall trench, presumably, was to help anchor the walls, a major 
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concern in structures with a two-post roof support system, because the walls and 

wall plate had to bear roughly 50 percent of the roof weight, depending on the 

pitch of the roof. Wall trenches were never found in association with true pit 

houses at Grewe, and exterior postholes were generally rare, suggesting that 

the walls were not as well anchored as those in most house-in-pits. 

It is possible that the postholes for the main roof support posts were 

excavated at the same time as the wall trench, and that the roof support posts 

and primary beams were set in place at the same time the pole frame for the 

walls was erected. One reason for doing so would have been to avoid access 

problems after the wall frame had been built. Even if this was the case, 

however, the construction of the roof proper could not have begun until after the 

walls and wall plate had been completed, since the roof relied on both for 

structural support. For similar reasons, the walls of the entry chamber had to be 

completed before the entry roof could be built. Also, more often than not, the 

postholes that supported the interior lintel were located within the wall trench, 

suggesting that the wall posts for the entry chamber were set in place as part of 

the same construction episode as the wall posts for the rest of the structure. 

Once the type of roof support system was selected (e.g., two-post, four-

post) and the main support posts were set in place, primary and secondary 

beams were used to span the gap between the support posts, thereby forming a 

framework that tertiary beams and closing material could be laid across. In the 

case of the two-post support system, a single primary beam was placed along 
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the center of the long axis, forming a central ridge with a slight pitch towards the 

edges. Houses with a four-post support system presumably utilized four primary 

beams to form a square, central framework that was structurally independent of 

the wall and wall plate. Small rocks, cores, hammerstones, and ground stone 

fragments were occasionally used as chinking material to secure the main roof 

support posts. 

Following the placement of the main support system, rafters were laid at 

right angles (more or less) to the secondary beams. This construction formed 

the framework upon which closing materials were then placed. The roofs of most 

pit houses were probably furnished with a small smoke hole positioned over the 

fire pit or hearth, though no direct evidence for such a feature exists. Still, the 

length of most entry chambers almost dictates that measures had to be taken to 

allow smoke from the hearth to escape. 

Closing Materials 

It is possible that bundles of reed and arrowweed were attached to the 

wall frame of pit houses at Grewe while the roof support system was still under 

construction. There are no structural reasons why this could not have been 

done, and in fact there are practical reasons for why some degree of overlap 

might have been desirable. Adding closing material to the walls, for example, 

would have provided greater support for the beams that formed the wall plate 

and for the rafters that spanned the roof. It also would have helped work crews 

access overhead beams during roof construction. Despite this, the ethnographic 
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literature indicates that closing materials were generally not added until after the 

pole framework for the entire structure was completed (Ezell 1983: Figure 8; 

Stewart 1983: Figure 4). 

Although no Intact examples of closing material were found at Grewe, 

charred reeds and pieces of arrowweed and saltbush were recovered from 

flotation samples collected from house floors. Also, vertical bundles of reeds 

have been documented at Snaketown (Sayles 1965:Plate XXII) and Roosevelt 

9:6 (Haury 1986:236), usually inserted Into the wall trench and between wall 

posts. Although the thickness of the core fill Is unknown, the distance between 

the edge of the floor and the exterior edge of the house pit suggests it was 

between 20 and 30 cm thick on average. The bundles were presumably secured 

to the superstructure by horizontal braces as indicated by Pima and River 

Yuman examples (Crary and Craig 2001). In all likelihood, closing materials 

were secured to the walls, roof, and entry at about the same time. Once, they 

were secured, the wall trench was presumably back filled. 

Both the roof and wall exteriors were probably covered with adobe 

plaster. Fragments of burned daub from pit houses at Grewe indicate that the 

exterior of the roof and walls were covered with between 5 and 10 cm of adobe 

plaster. As the exterior plaster wore off over time, presumably it collected at the 

base of the wall, forming a basal berm (Rice 1987). It remains unknown the 

degree to which interior walls were plastered. Haury (1976:75) argues against it. 



but evidence of facing found on some daub fragments at Grewe suggests that 

some interior walls were partially plastered. 

Internal Features 

The final stage of house construction consisted of adding internal floor 

features, including the hearth and any raised benches or platforms that were 

desired. In some instances, a 2-7 cm-thick layer of adobe plaster was applied to 

the base of the house pit to seal the floor to the walls and other internal features. 

Motsinger (1993:498) reports that hearth pads were among the first of the floor 

features built in pit houses at Los Hornos. Unfortunately, the evidence from 

Grewe is more ambiguous, as formal hearth pads were rare. Storage pits were 

fairly common, however, as were pesthole arrangements indicative of raised 

floor features (Seymour 1990, 1994). These features were usually added prior to 

plastering the floor. This is not to say that they could not have been added later; 

undoubtedly, they sometimes were. But in the majority of cases at Grewe where 

floor plastering was present, the plastering went right up to the edge of the pit or 

pesthole, and in the case of the wall trenches the plaster often partially covered 

it. Given the relatively large number of houses that had both plastered floors 

and raised floor features, it stands to reason that the posts that supported the 

raised features were first set in place, the floor was then plastered, followed by 

the addition of closing materials to finish off the platform, bench, or whatever. 

An area around the hearth was usually left open, except perhaps for the 

occasional trivet used to support a vessel during cooking. Hearths at Grewe 



202 

were typically shallow depressions In the floor plaster. There were several 

examples with slightly raised collars and fewer still with an apron or a pad-like 

feature made of caliche as documented at Los Hornos (Motsinger 1993). 

The construction of a formal step within the entry chamber probably took 

place at roughly the same as the other floor features were being built. 

Construction on the step began when interior riser grooves were dug and the 

riser element inserted. These were secured by attaching them to the side walls 

or driving wedges into the riser groove (Haury 1976; Figure 4.1; Rice 1987; Fig

ure 7.8). Then, adobe was typically poured into the form made by the risers and 

side walls. At Grewe, cultural fill was used on occasion to hold the risers in 

place before the adobe step was poured, and on occasion the lower portion of 

the step was carved into the sterile substrate. Motsinger (1993; Figure 18.4) 

presents a photograph of an entry at Los Hornos that had both a slab riser and a 

slab step. 

Summary 

The tasks related to pit house construction were relatively straightforward, 

beginning with the excavation of the house pit and ending with the addition of 

intramural features. The sequence of construction was dictated largely by 

structural considerations. That is, the walls had to be built before the roof could 

be completed, just as it was best to set the intramural posts in place before 

plastering the floor. It is likely that most Hohokam pit houses were built following 

this well-established "blueprint" for success. There were nonetheless 
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elaborations to the basic form that some builders chose to incorporate within 

their house design. At Grewe, these elaborations were most evident in terms of 

floor treatment and the kinds of intramural features present. Variability in entry 

treatment was also evident to a lesser extent, and some houses may have had 

interior walls that were partially plastered (Craig 2001a). 

Construction Costs 

Construction costs for the various tasks described above were calculated 

based primarily on the labor estimates of Charles Erasmus (1965), who carried 

out experimental studies in Mexico in the early 1960s under conditions similar to 

those believed to have existed at Grewe prehistorically. For instance, digging 

sticks were used by Erasmus' laborers to excavate earth, and tumplines were 

used to move heavy loads. Based on these experiments, Erasmus (1965:283) 

concluded that collective work parties carrying out strenuous tasks, like those 

presumably involved in building Hohokam pit houses (see below), could work for 

five or six hours before fatigue set in and productivity declined. His cost esti

mates are therefore based on a five hour work day (cf. Neitzel 1991; Wilcox and 

Shenk 1977:123-124). Although Abrams (1994:43) makes a distinction between 

strenuous and non-strenuous constructions tasks, and assigns different length 

work days to the different tasks, for this exercise a five hour work day is used as 

the standard unit of labor time. 

There are several construction costs, however, that Erasmus (1965) does 

not provide labor figures for, and at least one other for which there exists 
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conflicting information. The added tasks Include cutting lumber for the pole 

frame superstructure and making adobe plaster. The conflicting information 

involves the length of time it took to build the walls and roof. The experiments 

carried out by Erasmus were designed to replicate the labor costs involved In 

building a Mayan temple made out of dressed masonry and bonded with a lime-

based mortar, a very different kind of architectural construction than the pit 

houses being considered here. Thus, his average figure of four person days per 

cubic meter of masonry construction has only marginal relevance to the present 

study, and I have chosen to use a figure that Is twice the rate suggested by 

Erasmus (1965:292). The figure used here is consistent with construction rates 

suggested by Abrams (1994:42-44) for both masonry and wattle-and-daub 

structures in Copan, Honduras, and by Wllshusen (1988:608) for roofs of 

Anasazi pit houses. Abrams' figures are based on a combination of experimental 

studies and household interviews; Wilshusen's are based on the results of an 

experimental study carried out by Glennie (1983). 

Estimates for cutting wood are based on Troels-Smith's (1990) 

experimental study of forest clearing in Denmark using stone tools and Glennie's 

(1983) replication of an Anasazi pit house. Both studies suggest that a 

considerable amount of land can be cleared in a short period of time using stone 

axes. Based on their data, it is estimated that 250 kg of wood could have been 

cut by an individual in a five-hour work day, which translates into roughly 5 

primary beams or main roof support posts, 17 secondary beams, or 25 wall 
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posts. Further assuming that most of these materials were found in a 1 km radius 

of the site and that Erasmus (1965:287) is correct and "21 kilometers is the 

average distance covered in five hours by a man carrying a heavy load [25 kg] 

half of the time," an estimated 240 kg of materials could have been transported 

to the site per day. 

The labor figures for adobe preparation and application reflect a number 

of factors. First, water had to be brought to the construction site, which in the 

case of houses at Grewe was probably a fairly easy task because several canals 

sliced through the settlement. For this reason, I have not assigned any added 

labor costs to procuring water. In other instances where the source was farther 

away, however, obtaining water for building purposes would have significantly 

increased labor costs (e.g., Craig and Clark 1994). It is also assumed for the 

purposes of this study that the labor costs involved in plastering the walls and 

roof included both mixing the adobe and its application. A similar figure of .25 

m^ of adobe per person day was used by Craig and Clark (1994) in their analysis 

of the labor costs involved in building the Meddler Point platform mound, and by 

Downum and Hayden (1995) to estimate the labor costs involved in building the 

compound wall around the Pueblo Grande platform mound. Although Wilcox and 

Shenk (1977; 123-124) propose a slightly lower figure of .20 m^ per person day, 

they provide no empirical support, so I have opted to use the figure adapted from 

Erasmus' experimental studies. 
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I have also opted to use Erasmus' (1965:285) earth moving figure of 2.6 

m^ per person day to calculate the amount of labor expended excavating the 

house pit. This figure is significantly higher than the 1 m^ of earth per day 

proposed by Neitzel (1991), but it is consistent with the results of Abrams' 

(1994:44) experimental work in Copan. The higher labor costs involved in 

excavating house pits for houses-in-pits reflects the fact that they tended to be 

15 percent or more larger than house pits associated with true pit houses of 

comparable size. 

Comparative Data 

Several lines of evidence can be brought to bear to help evaluate the 

proposed pit house labor figures. First, labor estimates for Pima and River 

Yuman groups that occupied similar environmental niches and used similar 

construction materials can be examined. Unfortunately, the available information 

in this regard is minimal. For both the Pima and River Yuman, work crews were 

generally formed by relatives and friends of the prospective builder. Russell 

(1975:153) reports that Pima work crews were composed of between 10 and 15 

adult males, but no mention is made of how long it took them to complete the 

job. In the case of the Maricopa, Spier (1978:83) reports that houses were built 

by the male head of the household assisted by male relatives and friends. 

Larger meeting houses were built in a single day by the men of the village 

working together. But no information is presented on the size of Maricopa work 

crews, nor is it known how long it took them to build a typical domestic house. 



207 

Information is presented, however, on the length of time required to build a semi-

subterranean storage structure that appears to have been similar in some 

respects to Hohokam pit houses. Spier (1978:90) reports that "a man vi/orking 

alone took a month to build such a storehouse, but friends or relatives usually 

helped." Among the Mohave, Kroeber (1925:735) reports that "a prospective 

[house] builder summoned his friends and kin to do the work, and fed them while 

they were busy on his behalf." Forde (1931:122) made a similar observation 

about the Quechan, noting that houses were "built by general labor, one man or 

family rarely undertaking the work alone." 

More useful for present purposes are data presented by Abrams (1994: 

Table 2) regarding the labor costs involved in building contemporary wattle-and-

daub structures at Copan. The data are derived from a survey of Copaneco 

households carried out in 1981, Information is included on the size of the house, 

the construction materials used, the composition of the work crew, and the 

length of time it took to complete construction (Abrams 1994:42). Although the 

sample of suitable houses is small (n = 9), and a number of factors were not 

controlled for in Abrams' survey (e.g., length of work day), the average labor cost 

per structure of 2.28 person days per square meter of floor area is comparable 

to the figure of 2.5 to 3.5 person days per square meter derived for most 

Hohokam pit houses, especially given that house construction at Copan did not 

involve excavating a house pit. 
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Furthermore, the projected total labor costs to build a typical Hohokam pit 

house are consistent with figures reported cross culturally for agricultural 

societies that relied on family and kin-based groups to supply the labor force for 

house construction. Abrams (1994:Table 12) summarizes the relevant data for 

eight such societies, and portions of that data set are reproduced in Table 5.1. 

Although labor estimates for Hohokam pit houses fall slightly below Abrams' 

median value, they are well within his range of 25-132 person days per 

structure. The closest analogues labor-wise are the Kekchi Mayan houses that 

Wilk and Rathje (1982) have described. There is also clear overlap with many of 

the houses that Abrams examined at Copan, and if the extremely high transpor

tation costs associated with obtaining palm leaves to roof houses at Chan Kom 

are taken into account (Redfield 1934:54), those figures would be comparable 

as well. I conclude from this that the labor estimates derived here for Hohokam 

pit house construction are reasonable approximations. 

Domestic Labor and Household Inequality 

Construction costs for individual houses at Grewe and the data used to 

generate the figures are presented in Table 5.2. It is estimated that the average 

pit house took slightly over 40 five-hour person days to build (Table 5.3). 

Roughly 10 percent of this time was spent cutting wood and digging the house 

pit, 20 percent was spent transporting the wood and other construction materia

ls, another 20 percent was spent mixing the adobe and plastering the walls, roof, 

and floor (optional), and the remaining 50 percent was spent building the actual 
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Table 5.1 

House construction costs in kin-based labor systems (after Abrams 1994: Table 12) 

Cultural Group 

Average Labor 
Expenditures 

(in person days) 

Inuit (Eskimo) 0.5 

Costa Rica (peasant) 25 

Tikopia 28 

Copan 24-160 

Kekchi 65 

Kaoka 100 

Bantu 131 

Zinacantan 132 



Table 5.2 

House construction costs at Grewe 

Feat 
Res 
Area Yard Hcluster Age'' 

Wall 
Mat^ 

Roof Mat ^ Bench 
Mat^ 

Tot Adobe 2 Tot 
Mat ^ 

Tot 
Beam 
Wght^ 

Cut® Trans,® 
Dig 
pr 

Make 
Plast® 

Const 
Time® 

Total Labor® 

2 D 42 42.2 5 929.16 472.41 58 2.66 1459.57 950 3.8 10.04 2.49 10.64 25.16 52,14 

9 C 31 31.4 6 715.14 229.39 0 1.68 944.53 710 2.84 6.89 1.33 6.71 16.28 34,00 

13 D 42 42 5 976.14 414.99 226.2 3.26 1617.33 1030 4.12 11.03 2.05 13.03 27.88 58,11 

15 D 40 40 4 783 348 0 2.91 1131.00 730 2.92 7.75 1.61 11.64 19.50 43,42 

23 B 25 25.1 4.5 720.36 235.48 95.7 1.73 1051.54 610 2.44 6.92 1.23 6.91 18.13 35,64 

26 D 42 42.1 4 587.25 337.56 0 1.77 924.81 830 3.32 7.31 1.61 7.08 15.94 35,26 

31 C 31 31.5 7 615.96 244.76 43.5 1.70 904.22 620 2.48 6.35 1.43 6.78 15.59 32,63 

32 0 31 31.5 7 709.92 379.61 23.2 1.94 1112.73 730 2.92 7.68 1.94 7.75 19.18 39,47 

37 0 31 31.5 7 642,06 296.67 0 1.67 938.73 630 2.52 6.54 1.65 6.67 16.18 33,57 

40 B 25 25.3 7 610,74 232 0 1.53 842.74 510 2.04 5.64 1.12 6.13 14.53 29,46 

41 B 25 25.1 5 642,06 223.3 52.2 1.65 917.56 460 1.84 5.74 1.45 6.58 15,82 31,43 

48 B 21 21.1 2 725.58 325.38 29 2.04 1079.96 1100 4.4 9.08 1.90 8.15 18,62 42,15 

55 B 25 25.2 6 793.44 377.87 290 2.10 1461.31 830 3.32 9.55 1.89 8.40 25,20 48,35 

62 B 25 25.4 6 715.14 321.61 0 1.85 1036.75 630 2.52 6.94 1.71 7.39 17.88 36,44 

64 B 26 26.4 7 861.3 415.86 188.5 2.25 1465.66 950 3.8 10.07 2,05 8.99 25.27 50.17 

72 B 21 21.1 2 929.16 520.55 214.6 2.86 1664.31 1320 5.28 12.43 3.01 11.43 28.70 60.86 

82 D 42 42.2 4 469.8 241.57 0 1.25 711.37 460 1.84 4.88 0.96 4.99 12.26 24.93 

85 D 42 42.1 4 803.88 360.18 136.3 2.02 1300.36 830 3.32 8.88 1.99 8.09 22.42 44.69 

87 0 31 31.6 8 352.35 126.15 0 0.96 478.50 360 1.44 3.49 0.67 3.82 8.25 17.68 

97 c 31 31.6 8 1033.56 441.67 348 3.30 1823.23 1100 4.4 12.18 2.36 13.22 31,44 63.60 

114 c 31 31.3 5 691.65 405.13 290 2.03 1386.78 580 2.32 8.19 1.76 8.12 23,91 44.31 

119 0 31 31.4 6 871.74 474.73 0 2.32 1346.47 1090 4.36 10.15 2.44 9.29 23,22 49.45 

120 B 20 20 6 631.62 209.09 29 1.67 869.71 510 2.04 5.75 1.16 6.66 15.00 30.61 
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Feat 
Res 
Area Yard Hcluster Age^ 

Wall 
Mat^ 

Roof Mat ^ Bench 
Mat^ 

Tot Adobe 
2 

Tot 
Mat^ 

Tot 
Beam 
Wght^ 

Cut® Trans,® 
Dig 
pr 

Make 
Plast® 

Const 
Time® 

Total Labor® 

121 B 20 20 4 720.36 247.95 40,6 1.76 1008.91 510 2.04 6,33 1.27 7,04 17,40 34.07 

124 B 25 25.1 5 788.22 352.35 55.1 1.98 1195.67 630 2.52 7,61 1.90 7,91 20,62 40.55 

130 C 31 31.5 7 767.34 385.99 81.2 1.99 1234.53 1030 4.12 9,44 2.39 7,95 21,28 45.19 

131 C 31 31.4 6 600.3 257.23 121.8 1.48 979.33 610 2.44 6.62 1.29 5.91 16,89 33.15 

167 B 26 26.3 8 683.82 294.64 176.9 2.04 1155.36 830 3.32 8.27 1,47 8.17 19,92 41.15 

168 B 26 26.1 4 923.94 374.97 136.3 2.36 1435.21 830 3.32 9.44 1,77 9.44 24,74 48.71 

170 B 20 20 5 709.92 292.9 145 1.73 1147.82 730 2.92 7.82 1.48 6.92 19,79 38.93 

188 B 25 25.4 6 636.84 260.13 110.2 1.55 1007.17 740 2.96 7.28 1.39 6.19 17,37 35.18 

197 B 26 26.3 6 809.1 278.98 188.5 2.16 1276.58 630 2.52 7.94 1.42 8.66 22.01 42.55 

208 B 20 20 7 386.28 105.27 0 0.88 491.55 460 1.84 3.96 0.57 3.54 8.48 18.38 

217 B 23 23.6 6 1012.68 450.66 348 2.60 1811.34 850 3.4 11.09 2.24 10.41 31.23 58.37 

219 B 23 23.6 6 960.48 562.02 0 2.62 1522.50 1230 4.92 11.47 2.24 10.50 26.25 55.37 

220 B 23 23.5 5 1017.9 617.12 359.6 3.24 1994.62 1320 5.28 13.81 2,92 12.98 34.39 69.37 

221 B 23 23.5 6 960.48 530.99 223.3 2.93 1714.77 1270 5.08 12.44 2,88 11.73 29.56 61.69 

238 A 11 11.2 2 850.86 315.81 226.2 2.66 1392.87 830 3.32 9.26 1.84 10.66 24.02 49.10 

241 B 21 21.3 3 574.2 209.96 34.8 1.50 818.96 610 2.44 5.95 1.21 5.99 14.12 29.71 

248 A 11 11.2 2 730.8 277.24 159.5 2.31 1167.54 980 3.92 8.95 1.40 9.25 20.13 43.65 

282 B 25 25.6 8 741.24 285.94 0 1.77 1027.18 630 2.52 6.90 1.14 7.08 17.71 35.36 

284 B 23 23.5 5 1117.08 611.03 0 4.24 1728.11 1320 5.28 12.70 2,94 16.97 29.80 67.69 

297 B 25 25.3 6.5 798.66 286.81 205.9 1.87 1291.37 730 2.92 8.42 1.49 7.49 22.26 42.59 

300 A 11 11.3 3 965.7 547.23 0 2.61 1512.93 850 3.4 9.85 2,86 10.43 26.08 52.62 
302 B 23 23.2 2 777.78 301.89 0 1.91 1079.67 730 2.92 7.54 1,44 7.65 18.62 38.16 

303 B 23 23.1 2 694.26 230.84 156.6 1.75 1081.70 610 2.44 7.05 1,36 7.02 18.65 36.52 

304 B 23 23.5 6 892.62 396.72 0 2.50 1289.34 930 3.72 9.25 2,41 9.99 22.23 47.59 

305 B 25 25.7 8 856.08 416.15 0 2.48 1272.23 1130 4.52 10.01 2.13 9.92 21.94 48.51 

306 B 23 23.6 6 746.46 310.3 0 1.91 1056.76 730 2.92 7,44 1.86 7.65 18.22 38.10 

316 B 25 25.2 6 417.6 136.88 72.5 1.05 626.98 410 1.64 4,32 0,75 4,20 10,81 21.72 

324 A 11 11.1 1 756.9 295.8 29 2.12 1081.70 830 3,32 7.97 1,71 8.48 18.65 40.13 

326 B 21 21.2 2.5 788.22 402.23 0 2.33 1190.45 1000 4 9.13 2,05 9.32 20,52 45.02 
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330 B 20 20 1 722.1 340.46 0 2.07 1062,56 730 2.92 7.47 1.51 8.27 18.32 38.49 

334 C 31 31.4 6 866.52 363.66 116 2.16 1346,18 830 3.32 9.07 2.02 8.64 23.21 46.26 

335 C 31 31.6 6.5 970.92 466.03 87 3.12 1523,95 1050 4.2 10.72 2.76 12.48 26.28 56.44 

337 D 40 40 1 730.8 321.61 0 2.37 1052,41 580 2.32 6,80 1.51 9.48 18.14 38.26 

339 D 40 40 2 563.76 206.48 0 1.54 770,24 460 1.84 5,13 1.21 6.17 13.28 27.62 
348 B 20 20 6 713.4 361.92 118.9 2.23 1194,22 730 2.92 8,02 1.97 8.91 20.59 42.41 
350 B 23 23,4 5 656.85 349.16 0 1.76 1006,01 580 2.32 6.61 1.39 7.06 17.34 34.72 
351 C 31 31.6 8 699.48 263.32 130.5 1.69 1093,30 830 3.32 8,01 1.60 6.76 18.85 38.55 

354 B 25 25.3 7 548.1 280.14 0 1.67 828.24 580 2.32 5.87 1.48 6.68 14.28 30.63 

359 B 26 26.5 8 767.34 332.34 0 1.99 1099.68 730 2.92 7.62 1.74 7.94 18.96 39.19 

362 B 24 24.1 2 950.04 438.48 0 2.70 1388.52 1280 5.12 11,12 2.35 10.79 23.94 53.31 

363 B 24 24.2 2 876.96 452.69 0 2.60 1329,65 1320 5.28 11.04 2.40 10.42 22.92 52.07 

379 B 23 23.5 5 461.1 166.75 0 1.20 627,85 410 1.64 4.32 0.76 4.79 10.82 22.34 

413 B 22 22.1 1 709.05 370.91 136,3 2.12 1216.26 730 2.92 8,11 1.75 8,47 20,97 42.22 

416 B 23 23 3 636.84 236.93 0 1.75 873,77 610 2.44 6,18 1.21 7,01 15,06 31.90 

418 A 12 12.1 1 665.55 408.61 0 2.13 1074,16 730 2.92 7,52 1.88 8.54 18,52 39.37 

421 B 20 20 2 762.12 348.87 153,7 2.52 1264,69 1070 4.28 9,73 1.83 10.07 21,80 47.71 

426 B 23 23.4 4 662.94 198.65 29 1.62 890.59 660 2.64 6,46 1,10 6.49 15,36 32.05 
427 B 23 23.5 5 1122.3 631.91 536.5 3.46 2290.71 1250 5 14,75 3,80 13.84 39,49 76.89 
430 A 12 12.2 2 689.04 188.21 142.1 1.71 1019.35 710 2.84 7,21 0.99 6.83 17,58 35.44 

432 A 12 12.4 4 720.36 264.48 0 1.78 984.84 780 3.12 7,35 1.39 7.11 16,98 35.95 

433 A 12 12.1 1 662.94 227.07 0 1,68 890.01 510 2.04 5,83 1.11 6.74 15.34 31.07 

437 C 31 31.3 6 746.46 257.81 92.8 1,81 1097.07 610 2.44 7.11 1.55 7.25 18,92 37.26 

438 B 23 23.1 1 814.32 351.48 0 2,03 1165.80 730 2.92 7.90 1.63 8.12 20,10 40.67 

440 C 31 31.4 6 960.48 457.33 350.9 2,56 1768.71 1110 4.44 11.99 2.62 10.26 30,50 59.81 

449 B 20 20 5 809.1 381.93 98.6 2,19 1289.63 730 2.92 8.42 1.81 8.74 22.24 44.12 

451 B 21 21.1 2 725.58 280.43 223.3 1,93 1229.31 730 2.92 8.16 1.72 7.71 21.20 41.71 

452 B 23 23.3 2 1012.68 568.11 391.5 3,31 1972.29 1320 5.28 13.72 2.77 13.25 34.01 69.03 

465 A 11 11.2 2 829.98 346.26 232 2,74 1408.24 1190 4.76 10.83 1.75 10.98 24.28 52.59 
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478 B 21 21 1 897.84 477.92 0 2,70 1375.76 1220 4.88 10.82 2.37 10.81 23.72 52,59 

495 C 31 31.5 5.5 861.3 531.28 0 2,44 1392.58 950 3.8 9.76 2.51 9.76 24.01 49,84 

497 C 31 31.2 5 563.76 218.95 0 1,42 782.71 710 2.84 6.22 1,31 5.70 13.50 29.56 

504 D 43 43.2 8.5 876.96 482.56 336.4 2,40 1695.92 1320 5.28 12.57 2,10 9.62 29.24 58.80 

505 D 43 43.1 8 934.38 571.3 0 2,60 1505.68 950 3.8 10.23 2,97 10.38 25.96 53.34 

509 D 40 40 3 835.2 393.82 0 2,14 1229.02 730 2.92 8.16 1,91 8.56 21.19 42.74 

511 D 43 43.2 8 756.9 359.31 0 2,05 1116.21 780 3.12 7,90 1,65 8.19 19.24 40.11 

512 D 43 43.2 8 793.44 470.67 0 2,24 1264.11 950 3.8 9.23 2,21 8.96 21.80 45.99 

513 D 41 41.1 4 1101.42 558.54 176.9 3.44 1836.86 1420 5.68 13.57 3,45 13.76 31.67 68,12 

518 D 43 43.1 8.5 856.08 384.54 0 2.14 1240.62 630 2.52 7.79 1.71 8.56 21.39 41,97 
519 D 41 41 2 1017.9 634.23 426.3 3.07 2078.43 1320 5.28 14,16 3.04 12.27 35.84 70.58 

524 D 41 41.5 8 689.04 332.92 104,4 2.11 1126.36 680 2.72 7.53 1,67 8.43 19.42 39.76 

525 D 41 41.1 4 426.3 185.89 0 1.06 612.19 730 2.92 5.59 0.74 4.22 10.56 24,03 

532 D 40 40 4 678.6 290.58 43,5 1.67 1012.68 1050 4.2 8.59 1.53 6.68 17.46 38,47 

533 D 43 43.3 8 981.36 528.67 0 2.88 1510.03 1050 4.2 10.67 2.72 11.51 26,04 55,13 

537 D 40 40 9 741.24 302.18 0 1.80 1043.42 980 3,92 8.43 1.61 7.20 17,99 39,14 

539 D 43 43.3 8 1038.78 547.23 0 2.76 1586.01 1100 4,4 11.19 2.68 11.06 27,34 56,67 
554 D 41 41.1 4 532.44 214.69 49,3 1.58 796.63 510 2.04 5.44 1.22 6.34 13,74 28,77 
557 E 50 50 4 604.65 416.44 0 1.76 1021.09 580 2,32 6.67 1.66 7.04 17,60 35,30 

560 E 50 50 2 574.2 223.3 52,2 1.61 849.70 830 3,32 7.00 1.01 6.42 14.65 32,40 

564 D 41 41.5 8 636.84 273.47 0 2.04 910,31 730 2,92 6.83 1.48 8.16 15,70 35,10 

569 D 40 40 5 741.24 269.99 0 2.07 1011,23 780 3,12 7.46 1.42 8.29 17,43 37,74 

571 E 50 50 8 1054.44 562.89 281,3 3.56 1898,63 1220 4,88 12.99 2.87 14.26 32,74 67,74 

576 D 43 43 7 897.84 410.93 0 2.26 1308,77 830 3,32 8.91 2.65 9.03 22,56 46,47 

589 D 41 41.2 5 850.86 417.31 0 2.33 1268,17 830 3,32 8.74 1.89 9.32 21,86 45,14 

590 D 41 41.5 7 552.45 274.05 0 1.71 826,50 530 2.12 5.65 1.09 6.83 14.25 29,95 

596 D 41 41.1 4 730.8 295.8 197,2 2.01 1223.80 730 2.92 8.14 1.45 8.04 21,10 41,65 

611 F 60 60 1 487,2 259.55 0 1.29 746,75 950 3.8 7.07 1.03 5.15 12.88 29.93 

628 F 62 62.3 9 848.25 584.93 226,2 2.87 1659.38 950 3.8 10.87 3.08 11.50 28,61 57.86 
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Feat 
Res 
Area Yard Hcluster Age^ 

Wall 
Mat^ 

Roof Mat ^ Bench 
Mat^ 

Tot Adobe 
2 

Tot 
Mat ^ 

Tot 
Beam 
Wght^ 

CO o
 Trans.® 

Dig 
Plt^ 

Make 
Plast® 

Const 
Time® 

Total Labor® 

630 F 62 62.1 3 767.34 345.39 0 2.04 1112.73 830 3.32 8.09 1.45 8.15 19.18 40.20 

662 F 61 61.1 2 950.04 531.57 0 2.55 1481.61 1270 5.08 11.47 2.46 10.22 25.54 54.76 

664 F 61 61.1 2 819.54 417.6 0 2.56 1237.14 1300 5.2 10.57 2,30 10.26 21.33 49.67 

670 F 62 62.2 2 736.02 341.62 0 2.21 1077.64 830 3.32 7.95 2.12 8.85 18.58 40.82 

680 F 65 65.1 6 882.18 420.5 208.8 2.37 1511.48 1200 4.8 11.30 2,26 9.46 26.06 53.88 

683 F 65 65.1 6 720.36 306.82 0 1.83 1027.18 830 3.32 7.74 1.62 7.32 17.71 37.71 

693 F 64 64 4.5 756.9 616.54 0 3.43 1373.44 800 3.2 9.06 2.45 13.72 23.68 52.11 

723 F 62 62.1 2 829.98 375.26 336,4 2.21 1541.64 780 3.12 9.67 1.74 8.83 26.58 49.95 

729 F 60 60 2 788.22 316.1 92.8 1.91 1197.12 830 3.32 8.45 1.67 7.66 20.64 41.73 

730 F 63 63.1 3 746.46 341.33 0 2.18 1087.79 930 3.72 8.41 1.74 8.70 18.76 41.33 

766 D 41 41.1 5 824.76 352.64 0 2.03 1177.40 530 2.12 7.11 1.70 8.12 20.30 39.35 

772 D 41 41.1 4 631.62 258.97 130,5 1.55 102109 1000 4 8.42 1.30 6.18 17.60 37.51 

779 E 50 50 5 814.32 409.48 0 2.67 1223.80 630 2.52 7.72 1.95 10.70 21.10 43.99 

782 D 41 41.1 4 652.5 342.2 0 1.83 994.70 630 2.52 6.77 1.44 7.33 17.15 35.21 

783 E 50 50 4 767.34 335.24 0 1.99 1102.58 780 3.12 7.84 1.68 7.96 19.01 39.62 

791 E 50 50 2 783 303.34 0 1.93 1086.34 780 3.12 7.78 1.53 7.73 18.73 38.89 

799 D 41 41.1 4 699.48 325.38 0 1.81 1024.86 680 2.72 7.10 1.48 7.23 17.67 36.20 

856 F 60 60 6 730.8 348.58 0 1.89 1079.38 780 3.12 7.75 1.74 7.56 18.61 38.78 

1015 B 22 22.1 1 584.64 224.46 0 1.52 809.10 410 1.64 5.08 1.09 6.06 13.95 27.82 

1024 A 11 11.1 1 636.84 255.49 0 1.56 892.33 510 2.04 5.84 1.30 6.23 15.38 30.80 

1028 B 21 21.2 2 835.2 343.36 139.2 2.39 1317.76 980 3.92 9.57 1.64 9.55 22.72 47.40 

1220 SE 90 90 7 642.06 294.35 0 1.61 936.41 730 2.92 6.94 1.55 6.46 16.14 34.02 

Notes 
1 (Age); 1 = Eariy Pioneer, 2 = Late Pioneer, 3 = Pioneer/Colonial Transition, 4 = Early Colonial, 5 = Middle Colonial, 6 = 

Late Colonial, 7 = Early Sedentary, 8 = Middle Sedentary 
2 All weights in kilograms 
3 Labor estimates in five-hour person days 
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Table 5.3 

Descriptive statistics for Grewe liouse construction costs 

Cut 
Beam^ 

Transport 
Materials^ 

Dig 
House 

Pit^ 

Make & 
Apply 

Plaster^ Construction^ 
Total 

Labor^ 

Number 132 132 132 132 132 132 

Minimum 1.44 3.49 0.57 3.54 8.25 17.68 

Maximum 5.68 14.75 3.80 16.98 39.50 76.89 

Range 4.24 11.26 3.23 13.44 31.25 59.21 

Median 3.12 7.99 1.70 8.16 19.65 40.75 

Mean 3.31 8.44 1.81 8.55 20.65 42.75 

St. Dev. 0.996 2.254 0.606 2.309 5.607 11.301 

CV 0.301 0.267 0.335 0.27 0.272 0.264 

Notes 
1 All labor estimates based on five-hour work day. 
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structure. The range in construction costs varied from 18 person days to 77 

person days per structure. A stem-and-leaf diagram of the construction costs for 

the entire sample of 132 houses is shown in Figure 5.4. The stem-and-leaf 

diagram sorts the labor values for the houses in numerical order and displays 

their distribution graphically. Of note, the most "expensive" structure, Feature 

427, was also the largest; however, in addition to being large. Feature 427 had a 

2-cm-thick, plastered floor and a raised floor that covered the entire structure. 

The least expensive structure. Feature 87, was a "bathtub" house that had no 

obvious roof support posts and no internal features; it was also the smallest 

structure investigated, with a floor area of less than 5 m^ indicating that it 

probably served a non-habitation function (Crown 1987; Haury 1976). The 

average storage or utility structure at Grewe cost about 27 person days to build, 

with a range from 18 to 35 person days (n = 12). About 43 person days were 

required to build the average habitation structure (n = 119), with a range from 28 

to 77 person days. One relatively small structure (Feature 241) of indeterminate 

function required an estimated 30 person days to complete. 

Four labor classes were defined based on the distribution of construction 

costs shown by the stem-and-leaf diagram. Houses that cost between 30 and 50 

person days to construct were considered "average," those that cost less than 

30 person days were considered "inexpensive," those that cost between 50 and 

60 person days were considered "expensive," and those that cost over 60 

person days were considered "very expensive." Two-thirds of the houses in the 
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FIGURE 5.4 Stem-and-leaf diagram of pit house construction costs 
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sample fell within the average class, 14 houses (11%) were inexpensive, 20 

houses (15%) were expensive, and 10 houses (8%) were very expensive. Over 

60 percent of the pit houses in the inexpensive class were used for non-

habitation purposes, whereas over 95 percent of the houses in the average 

class were habitation structures. All of the expensive and very expensive houses 

were habitation structures. 

The spatial distribution of the four labor classes is shown in Figure 5.5. 

As can be seen, most residential areas contained a mixture of "expensive" and 

"inexpensive" houses. A concentration of "very expensive" houses was located 

in Yard 23 near the center of Residential Area B. Five of the 10 most expensive 

houses in the project area were associated with this courtyard group, as were 

two additional "expensive" houses. The only other courtyard group with more 

than one "very expensive" house was Yard 41; it contained two such houses in 

association with numerous less expensive houses. 

The amount of labor invested in house construction at Grewe does not 

appear to have changed significantly over time (Table 5.4). The cost of building 

a typical habitation structure ranged from a low of 39 to 40 person days during 

the early Pioneer and early Sedentary periods to a high of 49 person days 

during the mid-to-late Sedentary period. However, the mid-to-late Sedentary 

figure is based on a sample of only four houses, so it should be viewed 

cautiously. Based on patterns evident in other time periods, the cost of the 

average habitation structure probably never exceeded 45 to 47 person days. 
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FIGURE 5.5 Spatial distribution of pit houses by labor class 
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Table 5.4 

Descriptive statistics for Grewe house construction by time period^ 

Mid-
Early Late Pion- Early Mid. Late Early Mid. Late 

AGE Pion. Pion. Col. Col. Col. Col. Sed. Sed. Sed. 

(N) 11 23 7 18 19 22 13 15 4 

Min. 27.82 27.62 29.71 24.03 22.34 21.72 18.39 17.68 39.14 

Max. 52.59 70.58 52.62 68.13 76.89 61.69 56.44 67.74 58.80 

Range 24.77 42.96 22.91 44.10 54.55 39.97 38.06 50.06 19.66 

Median 38.49 47.40 41.33 36.08 43.99 42.48 34.02 41.15 49.92 

Mean 37.40 46.79 40.50 38.00 45.48 43.57 37.61 45.19 49.45 

SD 7.14 10.69 7.784 9.836 14.27 10.40 10.31 12.72 10.33 

CV 0.191 0.229 0.192 0.259 0.314 0.239 0.274 0.281 0.21 

Notes 
1 All labor estimates based on five-hour work day. 
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Interestingly, most of the expensive (60%) and very expensive houses (80%) 

were built during the late Pioneer, middle Colonial, or late Colonial periods, 

when the population of the site is believed to have peaked (Table 5.5). 

Given how the labor estimates were derived, it is not surprising that there 

is a strong correlation between the size of a pit house and the amount of labor 

invested in its construction. Other things being equal, large houses obviously 

required more labor to build than small houses. The problem, however, is that 

other things are seldom equal. To begin with, it is not entirely clear how to 

measure the size of a structure that is preserved only through indirect evidence 

such as pestholes, wall grooves, and hearths. Floor area is the most commonly 

used measure of structure size (e.g., Wilcox et al. 1981), but there has been 

little discussion of how to determine the floor area of structures of different 

shapes (e.g., circular, oval, square, rectangular, subrectangular) or different 

construction techniques (e.g., true pit house, house-in-pit). Maximum length by 

maximum width measurements may provide accurate floor area figures for 

square or rectangular structures, but they work less well for oval and 

subrectangular structures. 

Correlations between the Grewe labor estimates and four measures of pit 

house size are presented in Table 5.6. The floor area and house pit area figures 

were calculated with a Graphic Information System (GIS) computer program that 

takes into account the shape of the floor and house pit. The more common 

method for calculating floor area is to simply multiply the maximum floor (or 
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Table 5.5 

Temporal distribution of Grewe houses by labor class 

Time Period 
inexpensive 

•Houses 
Average 
(Houses 

Expensive 
Houses 

Very 
Expensive 

Houses 

Early Pioneer 2 8 1 0 

Late Pioneer 1 15 4 3 

Pioneer/Colonial 1 5 1 0 

Early Colonial 3 14 0 1 

Middle Colonial 2 11 3 3 

Late Colonial 1 16 4 1 

Early Sedentary 3 8 2 0 

Middle Sedentary 1 9 3 2 

Mid-to-Late 
Sedentary 

0 2 2 0 

TOTAL 14 88 20 10 
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Table 5.6 

Correlation matrix of pit house size and labor costs 

HPITAREA FLRAREA TOTLAB MAXAREA MAXFLR 
House Pit Area 1.00 

Floor Area 0.94 1.00 
Total Labor 0.92 0.91 1.00 

Maximum Area 0.94 0.88 0.86 1.00 
Max. Floor 0.90 0.93 0.83 0.90 1.00 
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house pit) length by the maximum width (e.g., Wilcox at al. 1981). The results of 

the Grewe analysis suggest only a moderate correlation between estimated 

labor costs and measures of house size based on maximum length and width 

measures, with the lowest correlation between estimated labor costs and 

maximum floor area (r = 0.835). 

Another advantage of a labor-based approach to architectural analysis is 

that it provides a common unit of measure (labor-time expenditures) that can be 

used for a variety of comparative purposes (Abrams 1989, 1994), in contrast to 

area-derived measures which are more limited in their application. In the case of 

the Hohokam, labor-time estimates have been derived for public facilities such 

as ballcourts (Marshall 2001a; Neitzel 1991); canals (Howard 1993; Phillips and 

Craig 2001), platform mounds (Craig et al. 1998; Downum and Hayden 1998; 

Lindauer 1995), and the Casa Grande Great House (Wilcox and Shenk 1977). 

The present analysis represents the first attempt to apply the approach to a 

study of Hohokam domestic architecture. 

Wealth parameters were derived for households at Grewe by combining 

the labor figures for ail pit houses in a given house cluster, regardless of the 

presumed function of the structure. The assumption here is that the material 

wealth of a household is best reflected in its entire architectural portfolio. Only 

house clusters where there was a reasonable likelihood that most of the houses 

in the courtyard fell within the project area were included in the analysis. Limiting 

the analysis to relatively complete house clusters had the effect of decreasing 
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the size of the pit house sample from 132 to 112. Comparisons between 

household labor costs and measures of courtyard variability outlined in Chapter 

4 suggest moderate correlations between estimated labor costs and the total 

number of structures in a courtyard (r = 0.88) and the interior area of the 

courtyard (r = 0.864). Only a weak correlation was noted between estimated 

labor costs and total courtyard area (r = 0.685). 

Using the estimated labor costs as a proxy measure of household wealth, 

the distribution of labor costs across time and space was examined in an attempt 

to model the nature of household inequality at Grewe. The basic issue 

addressed involved the degree to which a few households controlled a 

disproportionate share of the labor expended in house construction. In other 

words, did 10 percent of the households hold 10 percent of the wealth, 20 

percent of the households hold 20 percent of the wealth, and so on? Or did 10 

percent of the households hold 50 percent or more of the wealth? 

Labor expenditures for 13 courtyard groups are broken down by time 

period in Table 5.7. The typical house cluster contained three pit houses that 

required a total of about 100 person days to build. The two smallest house 

clusters (23.3, 23.4) contained a single house that required about 32 person 

days each to build. Interestingly, both of these house clusters were part of a 

courtyard group (Yard 23) that eventually became one of the largest and 

wealthiest households in the GARP residential district. The two largest house 

clusters (31.4, 41.3) contained seven structures that required a total of about 



Table 5.7 

Total house construction costs for Grewe courtyards^ 

Total Early Late Pion. to Early Middle Late Early Middle 
Yard Houses Pion. Pion. Colon. Colon. Colon. Colon. Seden. Seden. Total 

11 6 70.94 145.33 52.62 0 0 0 0 0 268.89 
21 6 52.59 192.12 74.73 0 0 0 0 0 319.44 
22 2 70.04 0 0 0 0 0 0 0 70.04 
23 18 40.67 143.7 31.9 32.05 271 261.12 0 0 780.44 
24 2 0 105.38 0 0 0 0 0 0 105.38 
25 14 0 0 0 0 107.63 141.7 102.67 83.87 435.87 
31 21 0 0 0 0 73.87 309.84 207.3 119.82 710.83 
41 15 0 70.58 42.74 271.5 84.49 0 74.86 0 544.17 
42 6 0 0 0 104.89 110.25 0 0 0 215.14 
43 11 0 0 0 0 0 0 46.47 352.02 398.49 
51 6 0 71.29 0 74.92 43.99 0 0 0 190.20 
61 2 0 104.43 0 0 0 0 0 0 104.43 
62 3 0 90.76 0 0 0 0 0 0 90.76 

TOTAL 112 234.24 923.59 201.99 483.36 691.23 712.66 431.3 555.71 4,234.1 

Notes 
1 All labor estimates based on five-hour work day. 
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300 person days to build. Three of the courtyards (23, 31,41) contained almost 

50 percent of the projected labor costs. The greatest concentration of wealth 

occurred in the early Colonial period, when one courtyard (41) controlled 56 

percent of the projected labor costs for the time period, and the middle 

Sedentary period, when one courtyard (43) controlled 63 percent. Yard 23 

controlled close to 40 percent of the projected labor costs during the middle and 

late Colonial periods, and Yard 31 controlled between 43 and 48 percent of the 

labor costs during the late Colonial and early Sedentary periods. The late 

Pioneer period stands out for the relatively even distribution of courtyard labor 

costs. Five courtyard groups controlled between 10 and 20 percent of the 

projected labor costs for the late Pioneer period, and no courtyard contained 

more than 21 percent. 

A measure of relative inequality known as the Gini index was calculated 

using the courtyard labor totals for each time period. This index ranges in value 

from 0 to 1, with a coefficient of 0 signifying a perfectly equal distribution and a 

coefficient of 1 signifying a perfectly unequal distribution (see McGuire 1987 for 

a useful discussion of the measure). The Grewe Gini index varied from a low of 

0.12 during the early Pioneer period to a high of 0.39 during the early Colonial 

period (Table 5.8, Figure 5.6). The steepest rise in inequality occurred between 

the Pioneer and Colonial periods. With the exception of the late Colonial period, 

the Gini indexes from the early Colonial through middle Sedentary periods range 

between 0.30 and 0.39. The low index for the late Colonial period is probably 
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Table 5.8 
Summary of Household Inequality Measures 

Time Period 
Number of 
Courtyards 

Wealthiest 
Household 
labor (%) 

Poorest 
Household 
labor (%) 

Gini 
Score^ 

Early Pioneer 4 30.2 17.4 0.12 

Late Pioneer 8 20.8 7.6 0.19 

Pioneer/Colonial 4 37.0 15.8 0.17 

Early Colonial 4 56.1 6.6 0.39 

Middle Colonial 6 39.2 6.4 0.31 

Late Colonial 3 43.5 19.9 0.16 

Early Sedentary 4 48.1 10.8 0.30 

Middle Sedentary 3 63.3 15.1 0.32 

Notes 
1 Gini scores calculated using following formula (after McGuire 1987:101) 

n n 
GI = ( IXiYM)-(ZXi. iYi)  

i=1 1=1 

where X is the cumulative percentage of labor costs per time period and 
Yi is the cumulative percentage of courtyard groups per time period 
(based on data provided in Table 5.7). 
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due to sampling considerations and the fact that several late Colonial period 

courtyards extended beyond the project area and were therefore not included in 

the analysis. In addition, two of the largest and most intensively occupied 

courtyards in the GARP sample (Yards 23, 31) had major late Colonial period 

components that tended to cancel each other out. 

By way of comparison, Abrams (1994:132-145) has calculated the labor 

costs for 61 residential complexes at the Classic Maya center of Copan. He 

found that less than 10 percent of the complexes controlled 60 percent of the 

labor costs, with one complex alone accounting for roughly 25 percent of the 

total costs. Clearly, we are not talking about anything comparable to Copan 

when discussing inequality at Grewe. A closer analogue may be the modern 

peasant community, and in fact the Gini coefficients reported here for Grewe are 

similar to those reported for peasant villages in Chiapas, Mexico (Cancian 

1979), the Swiss Alps (McGuire and Netting 1982), West Africa (Stone et al. 

1984), and the Philippines (Cancian 1979), to cite but a few examples (see 

discussion in McGuire and Netting 1982:287; Netting 1993:198-202). It should 

nonetheless be kept in mind that the Gini index is a measure of relative 

inequality that is dependent on the variables being compared, hence 

comparisons between different variables can produce different Gini indexes for 

the same group of people. In the case of the Hohokam, for example, McGuire 

(1987:99) reports Gini indexes ranging from 0.52 to 0.84 for grave goods found 

in Pre-Classic burials at the site of La Ciudad, suggesting a much greater 
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degree of inequality than indicated by the Grewe architectural evidence. Part of 

the disparity may be due to the exclusion of isolated houses from the 

architectural analysis, thereby excluding what was probably the poorest segment 

of the population from consideration. Even so, the Gini index based on the 

Grewe architectural data is comparable to Gini indexes based on measures of 

household wealth commonly used by anthropologists, such as land per 

household, cattle per household, and total wealth per household (McGuire and 

Netting 1982:287). In contrast, the Gini indexes for the La Ciudad burial data are 

greater than the Gini index (0.666) reported for the United States in 1962 

(McGuire and Netting 1982:274). The burial data thus appear to produce inflated 

Gini indexes in relation to other measures of wealth (cf. McGuire 1987:120). 

Having considered the structure of household inequality at Grewe, I now 

turn to a consideration of how that structure changed over time. Studies of 

agricultural communities in many parts of the world have found that wealth is not 

easily maintained across generations. Factors such as partible inheritance, low 

productivity, and an egalitarian ethos often contribute to a high degree of 

economic mobility within the community (Netting 1993:197-214). Computer 

simulations have further demonstrated that random environmental and 

demographic factors can affect a household's ability to maintain wealth over the 

long term (Kohler and Van West 1996; Pauketat 1996). It therefore seems likely 

that one of the main challenges facing ambitious households at Grewe, in 

addition to acquiring wealth, was suppressing economic mobility. 
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The rate of household mobility at Grewe is presented graphically for the 

seven most intensively occupied courtyards in Figure 5.7. The figure is based on 

Table 5.7 and shows the amount of labor expended by time period for each 

courtyard. Courtyards such as Yards 22, 24, 61, and 62 that were only occupied 

during a single time period are not included, because there was apparently no 

transfer of property rights associated with courtyard membership. Two other 

courtyards (Yards 42, 51) were excluded because they were occupied at low 

levels of intensity for short periods of time. The remaining courtyards followed 

very different developmental trajectories. Some courtyards (e.g.. Yard 41, 43) 

controlled large amounts of labor for relatively short periods (ca. 50-75 years), 

whereas others (e.g., Yards 23, 31) controlled large amounts of labor for much 

longer periods (ca. 100-150 years), and still others (e.g.. Yard 25) controlled 

moderate amounts of labor for very long periods (ca. 200-250 years). 

Two basic levels of labor expenditure are evident in Figure 5.7, one in the 

range of 75 to 150 person days per courtyard per time period, the other in the 

range of 200 to 300 person days per courtyard. All of the courtyards with labor 

expenditures above 200 person days per courtyard postdate the Pioneer period; 

however, small Pioneer courtyards were not generally replaced by large 

courtyards in later times. Instead, different households appear to have adopted 

different organizational strategies at different points in time, presumably in 

response to changing household needs. Also, even though inequality at Grewe 

did not lead to the emergence of fixed strata, it is apparent that some 
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households were able to maintain their position near the top of the social ladder 

for many generations. In short, households at Grewe appear to have been both 

upwardly and downwardly mobile over time, suggesting that economic 

differentiation was an ongoing process. 

Conclusions 

The conditions that allowed elites to appropriate wealth in ancient 

societies are not well understood (Feinman 1991; McGuire 1983). Part of the 

problem can be traced to the coarse-grained nature of the data that 

archaeologists use to establish wealth parameters. Monumental architecture, 

exotic artifacts, and specialized mortuary treatment are all useful indicators of 

wealth, but they tend to appear in the archaeological record long after the seeds 

of inequality have been sown (Yoffee 1993). 

This chapter represents an attempt to model economic differentiation in 

its early stages. An estimate of household wealth was derived based on 

architectural data from Grewe. This information was then used to examine the 

distribution of wealth at different points in time. The results of the Grewe 

household analysis indicate that inequality in early Hohokam society may have 

been more pervasive than persistent. In other words, a moderate degree of 

inequality was present from the early Colonial through middle Sedentary 

periods, but this inequality was mediated to a large extent by a high rate of 

economic mobility. 
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Evidence from Grewe supports the proposition that economic 

differentiation often benefits the founding members of a community. However, 

first-comer status was by no means a guarantee of success. Only two of the 

eight (25%) Pioneer period courtyards in the GARP residential district continued 

to be occupied into the Colonial period. And of those two courtyards, one (Yard 

41) reached its maximum size and attained preeminence in the early Colonial 

period, whereas the other (Yard 23) remained small and unimpressive until the 

middle Colonial period, at which point it suddenly became a large courtyard with 

a considerable amount of labor invested in domestic architecture. Also, the 

courtyard with the most labor invested in architectural construction at any one 

point in time was Yard 31, and it was not even occupied until the middle Colonial 

period. 

To place this pattern into a larger interpretive framework, it is worthwhile 

considering other lines of evidence, in particular, the demographic evidence. 

Population estimates for the site have been presented in Chapter 3, and the 

results are shown graphically in Figure 5.8. Regardless of whether one accepts 

these exact figures, it is deemed noteworthy that periods of population growth 

were generally accompanied by increasing inequality, while periods of popu

lation decline were accompanied by decreasing inequality. Household inequality 

appears to have peaked in the early Colonial period, coinciding with the highest 

rate of population growth. The degree of household inequality then appears to 

have reached a plateau for much of the remainder of the site's occupation, 
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except for the late Colonial period when a roughly 30 percent decline in 

population was accompanied by a sharp drop in inequality. Rapid population 

growth may have thus provided opportunities for ambitious households to 

consolidate wealth and power, an issue that I return to in the final chapter. 
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CHAPTER 6 

AGRICULTURAL PRODUCTIVITY 

Agricultural success for the prehistoric inhabitants of Grewe and Casa 

Grande was based on the ability to capture water from the Gila River and divert 

it to nearby fields via canals (Crown 1987; Gregory and Huckleberry 1994; 

Midvale 1965). The amount of water available during the growing season was 

undoubtedly a key factor in determining agricultural success rates. The design 

and carrying capacity of the canal system was another important factor. The 

longevity of the Casa Grande-Grewe settlement provides strong indirect 

evidence that canals were built to withstand a range of flow regimes. They were 

not, however, designed to withstand extreme discharges, the timing and 

magnitude of which could not have been predicted. High magnitude flows would 

have destroyed intake structures and headgates, necessitating major repairs 

before canals could be returned to operation. Sediments that built up near intake 

areas and along turnouts would also have to be cleaned out following high 

magnitude flows. And while extreme low flows may not have affected the 

structural integrity of the canal system per se, they would have placed 

constraints on the amount of land that could have been irrigated in a given year 

(Gregory 1991; Haury 1976; Howard 1993; Masse 1991; Nials et al. 1989). 
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This chapter represents an attempt to examine the effects of changing 

environmental and demographic conditions on agricultural productivity at Grewe. 

Streamflow data for the Gila River provide the starting point for discussion. As a 

result of the efforts of the late Donald Graybill and his colleagues at the 

University of Arizona Laboratory of Tree-Ring Research, it is now possible to 

document variability in annual Gila River discharge with a high degree of 

precision over an extended period of time (Graybill et al. 2004). This information 

can be used, in turn, to establish crop productivity levels, though not at the same 

level of resolution that has been recently accomplished using streamflow data 

from the Salt and Verde rivers (Altschul and Van West 1992; Craig 1995; Van 

West and Altschul 1994, 1997), due to the distance of Grewe from the Gila River 

gauging stations (see below). Still, it is possible to characterize relative levels of 

productivity based on the likelihood that annual discharge patterns along the 

middle Gila approximated discharge patterns along the upper Gila. 

If this is an accurate assessment, and if it is further assumed that the 

Grewe canal system was built to accommodate average flow conditions, then the 

magnitude and periodicity of extreme flow events are issues of considerable 

interest, because they represent disruptions to the typical flow regime. The 

productive potential of the canal system was presumably lowered as a result of 

these disruptions, especially if they were sustained over a period of several 

years. Conversely, in periods with few extreme flow events, it should have been 

possible to reach a specified level of production on a regular basis. If production 
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was geared toward obtaining a surplus, then periods of sustained "normal" flow 

are likely to have provided the best opportunity for accumulating surpluses. 

Presumably those periods of prosperity also would have provided the best 

opportunity for emerging elites to appropriate surpluses for personal gain. 

Productive success, however, is not simply a matter of obtaining high crop 

yields. It is a matter of obtaining high crop yields in relation to the subsistence 

requirements of the producing population. For example, using similar irrigation 

technology to the kind used at Grewe, the mid-nineteenth century Akimel 

O'odham farmed a nearby stretch of the Gila River and generated surpluses 

capable of supporting over ten times the size of the population that produced it 

(U.S. Census, 1860). Even taking into account that the Akimel O'odham were 

producing, in large part, to meet the demands of a market economy, whereas the 

Hohokam were not, the potential for surplus production during prehistoric times 

was probably great. This issue is addressed in light of the productive capabilities 

of the Grewe irrigation system, as indicated by the carrying capacity of the 

canals, combined with information on the size of the population at different 

points in time. 

Gila River Streamflow 

Long-term streamflow reconstructions have been recently completed for 

the upper Gila River, based on dendroclimatological data and modern discharge 

records from the head of the Safford Basin (Graybill et al. 2004). These 

reconstructions provide valuable information on variation in annual discharge 
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over a 1,455 year period (A.D. 534-1988). Although they cannot be used as a 

direct measure of middle Gila streamflow, because they do not take into account 

discharges from the San Simon, San Carlos, and San Pedro rivers, they 

nonetheless provide useful information on periods of low, average, and above 

average flow. 

The mean annual discharge at Safford for the entire 1,455 year period 

was 326,000 ac-ft per year, with a range from 43,000 ac-ft to nearly 3,000,000 

ac-ft (Graybill et al. 2004). Mean annual discharges during the period that Grewe 

was occupied (ca. A.D. 534 to 1150) were slightly higher (344,000 ac-ft) than the 

long-term average (Table 6.1). They were also more variable, as indicated by 

the higher coefficient of variation (CV). Both the extreme low and extreme high 

annual flows occurred during the occupation of Grewe. 

A measure of streamflow variability known as the recurrence interval (Rl) 

was calculated using methods described by Nials et al, (1989). The measure is 

widely used by hydrologists to characterize the probable occurrence of floods of 

different magnitudes, such as 10-year floods, 100-year floods, and so on. The Rl 

measure for the present study was calculated as follows (Nials et al. 1989:59): 

Rl = (n + 1)/ r 

where n is the number of years for which data are available (1,455) and r is the 

magnitude rank of the year in question. Of note, roughly two-thirds of the years 

with recurrence intervals (Rl) over 50 years below the mean and nearly three-

quarters of the years with recurrence intervals over 50 years above the mean 



Table 6.1 

Descriptive statistics for Gila River streamfiow 

All Time Periods 
A.D. 534-1988 

Grewe Occupation 
(Pre-A.D. 1150) 

Number of Years 1,455 616 

Minimum 43,100 43,100 

Maximum 2,893,800 2,893,800 

Range 2,850,700 2,850,700 

Median 272,900 274,000 

Mean 326,200 344,000 

Standard Deviation 237,200 286,000 

Coefficient of Varia
tion 

0.7273 0.832 
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occurred during the occupation of Grewe, even though only about 40 percent of 

the overall sample is from that period of time. A descriptive summary of major 

trends in each time period is provided below. 

The potential for surplus production is expressed in Figure 6.1 in terms of 

deviations from expected crop yields. Years with Z-scores ranging from 1.0 to 

0.7 are assumed to represent years with "average" flow conditions. It is likely 

that the productive capabilities of the irrigation system were met in those years, 

hence the potential for surplus production is expected to have been relatively 

high. The potential for surplus is expected to have been much lower in years 

with Z-scores over 1.0 and below -0.7, and even lower still in years with Z-

scores over 2.0 and below -1.0. 

Early Pioneer Period (ca. A.D. 500/550 to 650) 

The first year that streamflow data are available is A.D. 534. Between 

A.D. 534 and 650, spanning the early Pioneer period, the conditions for irrigation 

agriculture were mostly favorable. Not only was the amount of water generally 

predictable from year to year, but there were few years with high magnitude 

flows or periods of sustained low flow. Only three years had annual flows greater 

than two standard deviations above the long-term mean, with the peak occurring 

in A.D. 649 when the annual flow was nearly four times above the mean (Ri = 

112). Relatively high flows also occurred in A.D. 584, 617, 618, 622, and 636 (Z 

> 2.0; RI > 20). Conversely, A.D. 554, 625, 626, 645, and 646 were years of 
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A.D. 775 to 825 

3 M.  

A.D. 825 to 875 

FIGURE 6.1 Gila River agricultural productivity measures; positive 
values (+1) are years of high productivity, zero values (0) are years of 
low productivity, negative values (-1) are years of very low productivity. 
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severe drought (Z < -1.0; Rl > -20), with the drought of A.D. 645 being the 

second worst on record. 

Based on this information, two periods of sustained low productivity can 

be identified, one between A.D. 583 and 595, the other between A.D. 617 and 

629. Although minimal crop yields may have been possible in those years, it 

seems unlikely that a surplus was produced. A combination of severe drought 

followed by severe flooding also would have lowered the productive potential of 

the irrigation system between A.D. 645 and 649. The productive potential in 

most other years, however, was probably fairly high. Two periods of sustained 

high productivity stand out, one between A.D. 555 and 582, the other between 

A.D. 627 and 643. Whatever the productive capabilities of the early Pioneer 

irrigation system might have been, it is likely they were met on a regular basis 

during these favorable periods. 

Late Pioneer Period (ca. A.D. 650 to 725) 

The last half of the seventh century-A.D. was characterized by 

predictable, low-magnitude annual flows. Only one year (A.D. 656) had a flow 

that exceeded two standard deviations above the long-term mean, and only one 

year (A.D. 660) had a flow that exceeded one standard deviation below the 

mean. Most years between 660 and 700 had flows that ranged from slightly 

above (Z = 0.5) to slightly below (Z = -0.5) the mean. In fact, the coefficient of 

variation (CV) for this period was one of the lowest on record for a comparable 

time span (CV = 0.50). Conditions began to deteriorate near the beginning of the 
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eighth century. Two years of severe drought in A.D. 704 and 706 (Rl > 20) were 

accompanied by three years of less severe drought in A.D. 705, 707, and 709. 

High magnitude flows then occurred in A.D. 715 and 716 (Rl > 50), followed by 

four more years of low flow between A.D. 721 and 724. 

The productive potential of the late Pioneer period irrigation system 

probably peaked in the last quarter of the seventh century-A.D. All indications 

are that this was a period of economic prosperity for the inhabitants of Grewe. 

Not only do favorable environmental conditions imply high crop yields on a 

regular basis, but populations were migrating to the site in large numbers 

(Chapter 3) and households were increasing in size and becoming more 

established (Chapter 4). An end to this era of prosperity may have come about, 

in part, as a result of sustained drought conditions in the early eighth century, 

though it may have taken even more extreme environmental conditions near the 

middle of the century to complete the job. 

Pioneer/Coloniai Period Transition (A.D. 725-775) 

The transition between the Pioneer and Colonial periods was 

characterized by two very different flow regimes. During the first 25 years, the 

annual flow was highly variable, with more extreme high and low flow events 

than in any other 25-year period on record (CV = 1.07). The period between A.D. 

728 and 731 witnessed four consecutive years of high magnitude flows, with Z-

scores ranging from 1.9 to 3.3 and Rl values in excess of 20 years above the 

mean. This period of high magnitude flows was followed by four years of very 
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low flow between A.D. 738 and 741, with Z-scores ranging from -0.8 to -1.1 and 

Rl values in excess of 20 years below the mean. Then, in A.D. 747, the twentieth 

highest annual flow on record occurred, followed two years later (749) by the 

highest annual flow on record, with an estimated discharge nearly nine times 

greater than the long-term mean. Irrigation systems along the middle Gila River 

may have been completely or partially inoperative for an extended period of time 

after the floods of the late 740s. 

The 25 years that followed the "great flood(s)" were characterized by a 

relatively low flow regime. Only one year (A.D. 772) ranked in the top 200 annual 

flows, whereas the fourteenth lowest annual flow on record occurred in A.D. 751, 

and every three or four years between A.D. 755 and 775 witnessed moderate-to-

severe drought conditions. It thus seems likely that the challenge facing farmers 

at Grewe during this time period was how to allocate a resource (water) that was 

in short supply, rather than how to respond to the consequences of massive 

flooding. 

Early Colonial Period (A.D. 775 to 825) 

The late eighth and early ninth centuries were characterized by generally 

favorable conditions for irrigation agriculture. High magnitude flows were 

recorded in A.D. 777 and 783, but the next high magnitude flow did not occur 

until A.D. 820. Extreme low flows occurred in A.D. 779 and 794, followed by a 15 

year period of moderate flows. The eight years between A.D. 818 and 825 

witnessed highly variable discharges, beginning with a severe drought in A.D. 
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818 (Z = -1.105; Rl = 77), followed by high magnitude flows in A.D. 820 and 821 

associated with probable flooding (Rl > 30). Three years of severe drought 

occurred between A.D. 823 and 825, with one of the years (824) having the 

lowest annual flow on record. 

Agricultural productivity is believed to have been consistently high for 

most of the early Colonial period. It is doubtful that the high magnitude flows of 

the late eighth century disrupted production to any significant degree. There may 

have been a slight decline in productivity as a result of several years of low flow 

near the turn of the ninth century. The severe droughts and floods of the early 

820s probably caused more of an impact. Of note, the earliest canal known at 

Grewe was built during the early Colonial period, though earlier canals are 

suspected to be present closer to the floodplain. The construction of canals on 

higher and presumably safer ground may represent a response to the "great 

flood(s)" of the late 740s. Alternatively, the canal system may have been rebuilt 

and expanded to take advantage of favorable conditions for irrigation agriculture 

in the last half of the eighth century. Even if this was the case, though, the 

potential for accumulating surplus was probably limited, given the small size of 

the canal system and the large size of the population that is projected to have 

lived at Grewe at the time. 

Middle Colonial Period (A.D. 825 to 875) 

The middle Colonial period witnessed three high magnitude flows 

between A.D. 833 and 843 and three extreme low flows between A.D. 840 and 
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847. The peak flow of 834 was the eighth highest on record (Z = 4.96; Ri = 182). 

The low flows in A.D. 846 and 847 were the fifth and sixth lowest on record. No 

high magnitude flow events occurred between A.D. 848 and 875, though two 

years (A.D. 858, 863) had relatively high discharges and two years (A.D. 867, 

868) had very low discharges. With the exception of the droughts of the late 

860s, the period from A.D. 850 to 875 had flow regimes that were consistently 

above the long-term mean. Consequently, more water would have been 

available for irrigation than in other time periods. 

The productive potential of the Grewe irrigation system was probably low 

between A.D. 825 and 847, based on the extreme and variable nature (CV = 

0.90) of the annual discharges. In contrast, discharges in the period from 848 to 

875 were characterized by low variability (CV = 0.52) and higher than average 

annual flows. It is likely that crop yields were consistently high in those years. 

Late Coloniai Period (A.D. 875-950) 

Only three years with high magnitude flows occurred between A.D. 875 

and 950, and two of those were in consecutive years (A.D. 897, 898) near the 

turn of the tenth century; the other occurred in A.D. 918. The annual flow in A.D. 

898 was the second highest on record, with an estimated discharge roughly nine 

times higher than the long-term mean. Low flow regimes characterized most 

other years in the late ninth and early tenth centuries. The 50 years between 

A.D. 875 and 925 had a lower median annual flow than any other comparable 

period in the occupation of Grewe. Extreme low flows (RI > -20) associated with 
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likely drought conditions occurred in A.D. 878, 884, 885, 901, 906, 907, and 921. 

Less severe droughts occurred in A.D. 883, 888, 889, 892, 894, 900, 922, and 

937. No high magnitude flows or sustained periods of low flow occurred between 

A.D. 925 and 950. 

The productive potential of the irrigation system was probably low during 

the first half of the late Colonial period, due mainly to persistent water shortages. 

For example, the discharge estimates for A.D. 884, 901, and 906 ranged from 

56,000 to 64,000 acre-feet per year, in contrast to the long-term mean of about 

326,000 acre-feet per year. Based on the carrying capacity of the largest Pre-

Classic canal near the settlement, a maximum of between 700 and 1,000 

hectares of land could have been irrigated near the turn of the tenth century-A.D. 

(Phillips and Craig 2001). Further assuming a relatively conservative water 

requirement of five acre-feet per year to produce a successful crop (Nials and 

Gregory 1989; Nials et al. 1989), the residents of Grewe would have required 

between 15 and 25 percent of the total annual discharge just to irrigate land 

under cultivation. Given that the amount of water available during the growing 

season would have been significantly less than annual totals, combined with the 

fact that there were both upstream and downstream water users, it is likely that 

the amount of water was a limiting factor to agricultural production along the 

middle Gila between A.D. 884 and 907. The floods of A.D. 897 and 898 may 

have exacerbated an already bad situation, possibly even leading to a change in 



the morphology of the river channel and a reconfiguration of the irrigation system 

(Graybill et al. 2004). 

The second quarter of the tenth century saw a marked improvement in the 

productive potential of the Grewe irrigation system, Annual flows were 

predictable and no extreme events occurred, suggesting that the system 

operated at or near its peak for an extended period of time. Any surpluses that 

were produced were presumably shared by the residents of Grewe and other 

settlements along the same canal system (e.g., Siphon Ruin, West End site). 

Early Sedentary Period (A.D. 950 to 1000) 

The early years of the Sedentary period witnessed generally favorable 

conditions for irrigation agriculture. One extreme low flow occurred in A.D. 954, 

two relatively low flows occurred in A.D. 958 and 964, and one moderately high 

magnitude flow occurred in A.D. 956. But othenA^ise the period between A.D. 950 

and 975 was characterized by predictable, slightly below average flow regimes. 

The last 25 years of the tenth century-A.D., in contrast, were characterized by 

unpredictable, highly variable flow regimes. High magnitude flows occurred in 

A.D. 986, 987, 988, and 989, with the flows of 988 and 989 the third and fourth 

highest, respectively, on record. Extreme low flows occurred in A.D. 975, 984, 

and 991, with the annual flow in A.D. 991 the third lowest on record. Other very 

low flows (Z < -0.7 > -1.0) occurred in A.D. 980, 985, 992, 993, and 999. 

The period between A.D. 950 and 975 was probably a time of economic 

prosperity for the inhabitants of Grewe, whereas the period from 975 to 1000 



was probably one of economic hardship. The 15-year period between 980 and 

995 was the longest sustained interval of low productivity in the entire 600 year 

occupation of Grewe. The combination of severe droughts followed by massive 

floods in the mid-980s may have left all or portions of the irrigation system 

inoperative. It is noteworthy in this regard that Pre-Classic canals along the 

middle Gila are typically buried by flood deposits that have been radiocarbon 

dated to about 1000 B.P. (Waters and Ravesloot 2001). The high magnitude 

annual flows of the late tenth century-A.D. are reasonable candidates for the 

observed flood deposits, given that they represent the highest magnitude flows 

for the period in question. 

Middle Sedentary Period (A.D. 1000 to 1050) 

One high magnitude annual flow and four extreme low flows occurred in 

the first half of the eleventh century. The high magnitude flow occurred in A.D. 

1024 and was an isolated event. Only two other years (1007, 1020) had annual 

flows of over 500,000 acre-feet (Z > 1.0; Rl > 10). Three of the extreme low flows 

occurred in a seven year stretch between A.D. 1035 and 1041. The annual flows 

in A.D. 1035 and 1036 were the twenty-fifth and twenty-first lowest on record, 

respectively. Very low flows also occurred in A.D. 1037, 1036, and 1042. It 

seems likely, therefore, that the period from A.D. 1035 to 1042 was 

characterized by severe drought conditions. 
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Aside from the period of drought noted above, the productive potential of 

the Grewe irrigation system was consistently high throughout the middle 

Sedentary period. One period of sustained high productivity extended from A.D. 

1010 to 1034. A predictable supply of water was available for irrigation during 

most years in this time span. Variability in annual discharge was relatively low 

(CV = 0.49), and few extreme flow events occurred. 

Mid-to-Late Sedentary Period (A.D. 1050 to 1150) 

The last 50 years of the eleventh century-A.D. witnessed three years with 

high magnitude flows (1077, 1079, 1089) and one year with an extremely low 

flow (1091). The annual flows in A.D. 1077 and 1079 were the twelfth and 

sixteenth highest on record, respectively. Other above average flows (Z > 1.0; Rl 

>10) occurred in A.D. 1076, 1078, 1082, 1087, and 1088, suggesting that 

flooding was a reoccurring problem between A.D. 1076 and 1089, On the other 

hand, water shortages were probably common during the last decade of the 

eleventh century, based on generally low annual discharges and extreme or 

near extreme low flows in A.D. 1091, 1094, 1097, and 1099. Very low flows also 

characterized the period from A.D. 1108 to 1114. Two other periods of sustained 

low flow occurred in the first half of the twelfth century, one between A.D. 1130 

and 1137, the other between A.D. 1146 and 1150. Five years of extreme or near 

extreme low flow occurred between A.D. 1130 and 1137, including the ninth and 

eighteenth lowest years on record. The annual discharge in A.D. 1150 was the 

fourth lowest on record. Sandwiched between these low flow events was a short 
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but intense series of high magnitude flows between A.D. 1139 and 1142. The 

annual discharges in A.D. 1141 and 1142 were the tenth and ninth highest on 

record, respectively. 

Productivity patterns for the last half of the eleventh century are of special 

interest because that is when the Grewe was abandoned and the settlement 

shifted its main focus over to Casa Grande. Grewe was almost certainly 

abandoned by A.D. 1100, and it could have been abandoned as early as 1070. If 

this was the case, it is unlikely that environmental factors played a major role in 

the abandonment process. All indications are that the period from A.D. 1051 to 

1075 was highly productive. Not only was there a predictable water supply with 

no extreme high or low annual flows (CV = .35), but the annual discharge totals 

were higher than usual, hence more water was available for irrigation than usual. 

The productive potential of the irrigation system presumably declined with the 

onset of high magnitude flows in the late 1070s and 1080s, followed by a series 

of extreme low flows In the last decade of the eleventh century and early years 

of the of the twelfth century. By the time the severe droughts and floods of the 

1130s and 1140s occurred, Grewe had probably been abandoned for decades. 

Discussion 

Although there are always risks associated with irrigation agriculture, the 

overall success rate for an irrigation-based economy was probably quite high 

throughout the occupation of Grewe, due to the availability of a reliable water 

supply in most years. About 55 percent of the years between A.D. 534 and 1150 



had Rl values that ranged from five years above to five years below the mean, 

and another 20 percent had Rl values that ranged from five to ten years above 

or below the mean (Figure 6.2). The implication is that a predictable supply of 

water was available for irrigation in roughly three out of every four years. Crop 

yields were presumably high in those years as well. Periods of sustained high 

productivity occurred during the last quarter of the seventh century, the third 

quarter of the ninth century, and the middle of the tenth century. 

Extreme low flows, with Rl values of over 20 years below the mean, 

occurred in only 44 years (7.1%), and high magnitude flows, with Rl values of 

over 20 years above the mean, occurred in another 42 years (6.6%). The 

greatest concentration of extreme flow events occurred between A.D. 725 and 

750, when five years had Rl values over 50 years above the mean and three 

years had Rl values over 20 years below the mean. A dramatic decline in the 

population of Grewe occurred during this time period as well, probably related to 

declining crop yields resulting from these extreme flow events. The period 

between A.D. 975 and 1000 witnessed four years with Rl values over 20 years 

above the mean, including two consecutive years (A.D. 988, 989) with Rl values 

over 100 years above the mean. It is likely that massive floods in those years 

caused structural damage to the irrigation system, perhaps even making it 

inoperative for an extended period. 

Periods of sustained low flow occurred between A.D. 800 and 825, when 

four years had Rl values in excess of 20 years below the mean. In the middle of 
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Giia River RI Scores. A.D. 534-1150 

R} scores below mean Ri scores above mean 

Figure 6.2. Frequency of Gila River recurrence intervals (RI) for period from A.D. 1150. 

FIGURE 6.2 Gila River Recurrence Intervals (RI) 
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the ninth century, two consecutive years (A.D. 846, 847) had Rl values of over 

100 years below the mean, indicating severe drought conditions. In the first 

quarter of the tenth century, four years had Rl values that exceeded 20 years 

below the mean, including two years (A.D. 901, 906) with Rl values that 

exceeded 100 years below the mean. Water shortages presumably lowered the 

productive potential of the irrigation system in those years. 

Surplus Food Production 

To get a better sense of the potential for surplus during periods of high 

productivity, two lines of evidence were examined. First, estimates were made of 

the canal carrying capacities and the maximum amount of land that could have 

been irrigated downstream from Grewe based on information obtained from 

canal cross-sections (Phillips and Craig 2001). Several of the canals 

investigated by Northland were clearly associated with the Pre-Classic 

occupation of Grewe. One of these canals was built and used for a short period 

of time in the early Colonial period, ca. A.D. 775-825. The second canal was 

probably built and used from the middle through late Colonial period, ca. A.D. 

825-950. Cross-sections were drawn of both canals, and carrying capacities 

were calculated using open channel equations adopted from Chow (1959). 

It is estimated that the early Colonial period canal could have irrigated a 

maximum of 400 to 600 ha of land beyond Grewe, and the mid-to-late Colonial 

canal could have irrigated a maximum of 700 to 1,000 ha (Phillips and Craig 

2001). These estimates assume that the canals flowed bankful, an admittedly 



unlikely assumption but one that takes into acxjount the fact that both features 

were truncated by the modern plow zone and that no berms were preserved, 

hence canal size (cross-sectional area) is probably underestimated. It is further 

assumed that somewhere between 1,000 ha (Haury 1976) and 1,575 ha (Ackerly 

1991) of land could have been irrigated per Mrr? discharged. Although modern 

land modifications in the Coolidge area make it difficult to assess the amount of 

potentially irrigable land beyond Grewe, a figure of 2,000 ha seems a 

conservative estimate based on information provided by Crown (1987) and 

Gregory and Huckleberry (1994), as well as my own evaluation of the geomorph-

ic evidence. If this is an accurate assessment, it implies that the early Colonial 

canal was able to irrigate between 20 and 30 percent of the available farmland in 

the area, whereas the mid-to-late Colonial canal was able to irrigate between 35 

and 50 percent. It is possible that the other canals were used to irrigate the 

remaining farmland. Arguing against the possibility, however, is the location of 

the Pre-Classic canals with respect to the Classic period canals—they follow 

virtually identical trajectories—and the much larger size of the Classic period 

canals. It is estimated that Canal Casa Grande, which was probably constructed 

after A.D. 1285 based on an archaeomagnetic date from the basal sediments, 

could have watered between 4,800 and 7,600 ha of land, or roughly two to four 

times the amount of available farmland in the area. This implies that a major 

increase in the productive capabilities of the irrigation system occurred in the 

late thirteenth-century, coinciding in all likelihood with the construction of 
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platform mounds at Casa Grande and several other nearby settlements. The 

productive capabilities of the Pre-Classic irrigation system were presumably 

much lower. 

The second line of evidence considered in determining the potential for 

surplus production at Grewe was the size of the population at different points In 

time. Based on ethnographic studies of Akimel O'odham farmers along the 

middle Gila River (Castetter and Bell 1942) and peasant farmers in central 

America (Steve Kowalewski, personal communication 2004), it is estimated that 

about 0.4 ha of cultivated land was required per person to meet the basic 

subsistence needs of the prehistoric residents of Grewe. The potential for 

surplus would thus have been constrained by the productive capabilities of the 

irrigation system, as indicated by the carrying capacity of the canals, and the 

size of the population. In other words, if 1,000 people were able to irrigate 1,000 

ha of land per year, yet they only needed 0.4 ha per person to survive, then 

roughly 60 percent of the land under cultivation represents potential surplus. 

Needless to say, this surplus could have been used for a variety of purposes, 

ranging from the acquisition of luxury goods and items of personal adornment to 

the sponsorship of public feasts and support of craft specialists and others not 

directly involved in food production. It also could have been appropriated by 

emerging elites to ensure their own well being and maintain social and economic 

imbalances. 
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Based on figures presented in Chapter 3, it is estimated that between 700 

and 900 people lived at Grewe in the early Colonial period. The population is 

thought to have then peaked at between 800 and 1,000 people in the middle 

Colonial period. Given these projections, the ratio of irrigable land to population 

is estimated to have ranged between 0.44 and 0.86 in the early Colonial period, 

depending on which population and irrigable land figures are used. If the lower 

land figure is more accurate, the productive limits of the Grewe irrigation system 

were close to being reached, possibly even exceeded, by the turn of the ninth 

century-A.D. The higher figure implies a potential surplus of about 50 percent in 

most years. The remodeling of the canal system that appears to have taken 

place in the middle of the ninth century represents a significant increase in the 

productive capabilities of the irrigation system. The irrigable land to population 

ratio for the middle Colonial period ranges between 0.7 and 1.25, implying that 

between 40 and 70 percent of the land under cultivation could have gone toward 

surplus production. 

By way of comparison, Johnson (1989:373-374) notes that administrative 

elites were able to extract about 70 percent of the potential surplus produced by 

rural populations in ancient Mesopotamia, or the equivalent of over 1 ha of 

production per capita. At Grewe, in contrast, even if the maximum amount of 

land (1,000 ha) was cultivated by the smaller of the two population estimates 

(800 people), the potential surplus that could have been extracted by emerging 

elites never exceeded 0.85 ha per capita, and that assumes that all of the 
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irrigable land beyond Grewe was under the control of Grewe, which may have 

been the case in the middle Colonial period. But it was clearly not the case in 

later times when downstream settlements (e.g., Casa Grande, West End site, 

Siphon Ruin) competed for water rights. It thus appears that the potential for 

surplus extraction was limited throughout the Pre-Classic period. 

The situation may have changed dramatically in the Classic period. There 

are no indications that the tremendous increase in the productive capabilities of 

the irrigation system that coincided with the construction of Canal Casa Grande 

was a response to a comparable increase in the population of the settlement. 

The peak population of Casa Grande may have been slightly higher than Grewe, 

but probably by no more than 20 to 30 percent. If so, the potential for surplus 

extraction during the Hohokam Classic period would have approximated 

extraction rates reported by Johnson (1989) for Mesopotamia in the mid-fourth 

millennium B.C. 

Conclusions 

The purpose of this chapter has been to examine the productive potential 

of irrigation agriculture at Grewe at different points in time. Recently compiled 

streamflow data for the Gila River were used to identify periods of high and low 

productivity. In trying to assess the effects of these productive cycles on the 

developmental trajectory of the site, a number of observations can be made. 

First, a period of sustained high productivity in the late seventh century-A.D. 

probably coincided with a large-scale movement of people into the settlement. 
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The population of Grewe is estimated to have Increased roughly 80 percent 

between the early and late Pioneer periods (see Chapter 3). A sharp decline in 

population then appears to have occurred in the middle of the eighth century, 

probably in response to high magnitude flows and declining crop yields that 

characterized the period from A.D. 725 to 750. 

Another period of sustained high productivity occurred during the middle 

Colonial period, which is also when the large ballcourt was built, most of the 

hornos in the communal cooking area were used, and the population of the site 

is believed to have peaked. The canal system was probably remodeled at this 

time as well. With the expansion of the canal system came the appearance of 

new downstream settlements (West End site. Siphon Ruin) and a decline in the 

population of Grewe. 

The streamflow data indicate that the middle of the tenth century was a 

period of economic prosperity for the inhabitants of Grewe and nearby 

settlements. Annual discharges between A.D. 925 and 975 were predictable and 

few extreme flow events occurred, suggesting that the Irrigation system operated 

at or near peak levels for an extended period of time. A sharp downturn In the 

economy likely took place near the end of the tenth century, coinciding with a 

period of highly variable flow regimes between A.D. 980 and 1000. An increase 

in population after A.D. 1000 may represent a response to another period of 

sustained high productivity between A.D. 1010 and 1034. 
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If the move from Grewe to Casa Grande took place before A.D. 1070, as 

suspected, then it is unlikely that environmental factors contributed significantly 

to the settlement shift. The period from A.D. 1050 to 1070 witnessed generally 

favorable conditions for irrigation agriculture. However, if Grewe was abandoned 

after A.D. 1070, then environmental conditions may have contributed to the shift 

in settlement. Highly variable flow regimes characterized the last two decades of 

eleventh century, and the first half of the twelfth century witnessed several 

periods of sustained drought conditions, as well as a number of high magnitude 

discharges. Still, none of these flow events was outside the realm of previous 

experience for the residents of Grewe. The high magnitude flows of A.D. 988 

and 989, for example, were higher than any of the annual flows between A.D. 

1075 and 1150, and they came in consecutive years, thereby doubling the 

impact, yet a sizable population continued to live at Grewe well Into the eleventh 

century. Likewise, the period of sustained low flows between A.D. 1031 and 

1045 was not matched in length or intensity until the A.D. 1130s, long after 

Grewe is believed to have been abandoned. 

A final Issue examined in this chapter involved the potential for surplus 

production at Grewe. The issue was addressed by comparing the maximum 

amount of land that could have been irrigated with the projected size of the 

population at the time the canals were in use. Thus, the combination of a small 

canal system and a relatively large population in the early Colonial period 

suggests that the potential for surplus production was low prior to about A.D. 
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825. The middle Colonial period witnessed an increase in the surplus potential 

as a result of an increase in the productive capabilities of the canal system, 

coinciding with the construction of new canals. It is estimated that 40 to 70 

percent of the land under cultivation during the middle Colonial period could 

have been used for surplus production. The Pre-Classic surplus potential 

probably peaked in the middle Colonial period. After that time there were 

downstream settlements that would have shared in any surpluses that were 

produced. 

Although little is known about the size of the Classic period population of 

Casa Grande, unless it was much larger than the projected population of Grewe, 

the potential for surplus production appears to have increased tremendously 

after Canal Casa Grande was built. It may even have approached levels usually 

associated with early state-level societies (Johnson 1989). The degree to which 

this potential was tapped remains to be explored. 
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CHAPTER 7 

SUMMARY AND CONCLUSIONS 

The absence of paramount chiefs in Pre-Classic Hohokam society was 

viewed for many years as evidence that Hohokam political organization was 

fundamentally egalitarian, a "benign primitive democracy" in the words of Emil 

Haury (1976:353). Although this position has been challenged in recent years, 

the challenges have come mainly in the form of indirect or circumstantial evi

dence. The leaders themselves continue to remain elusive. It has been argued, 

for example, that some form of centralized administration was required to effec

tively manage canal systems as large as those built by the Hohokam (Cable 

1991; Howard 1993; Nicholas and Neitzel 1984). Likewise, many researchers 

view the widespread distribution of ballcourts as evidence for the emergence of 

a corporate-based political system that rewarded group interests over individual 

interests (see papers in Mills 2000), or possibly a "ritual suzerainty" governed by 

religious elite (Wilcox 1999:124). No irrigation managers have been identified, 

however, nor are religious specialists or heads of corporate hierarchies readily 

apparent in the archaeological record. 

The results of this study suggest that researchers may be looking for 

leadership not so much in the wrong places as looking for it at the wrong 

organizational scale. A "bottom-up" research strategy that starts with the 
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household as the basic unit of social action has several advantages over 

approaches that focus on larger scale organizational units (e.g., Abbott 2000; 

Neitzel 1999; Rice 2001; Wilcox 1999). Perhaps first and foremost, households 

leave material traces that can be linked to specific resources at specific points in 

time, hence they provide an empirical foundation for agent-based models of 

culture change (e.g., Dean et al. 2000). In addition, households exercise 

considerable economic autonomy In most middle-range societies (Blanton 1994; 

Netting 1993). They make the majority of decisions about resource use and 

labor allocation that shape everyday life. They also acquire material wealth that 

can be used to attract followers and finance political power. It should come as 

little surprise, then, that wealthy households tend to have more political clout 

than their less affluent neighbors. Not only do political leaders in middle-range 

societies often come from wealthy households, but wealthy households often 

underwrite the costs of leadership by sponsoring activities (e.g., feasts, ritual 

performances) designed to promote unity, as well as reaffirm differences in 

social rank (Ames 1995; Hayden 1995; Potter 2000; Potter and Perry 2000). 

The purpose of this chapter is to review the results of the study and place 

them within a broader interpretive framework. The chapter is divided into three 

sections. I begin by discussing the methodological and substantive contributions 

of the study. Included within this discussion is a consideration of the nature of 

household inequality at Grewe. Household wealth at Grewe is believed to have 

been based, in large part, on the amount of irrigable land and the size of the 
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labor force under household control. There are no indications that households 

ever ceded control of these important resources to a higher-level authority. 

Irrigation water, in contrast, was likely held in common by members of the entire 

community and managed by some form of centralized decision-making structure 

(Howard 1993; Hunt 1988; Scarborough 2003). Much attention has been paid to 

the managerial requirements of Hohokam irrigation systems and the potential for 

self-serving bureaucrats to gain control of water distribution and thereby acquire 

political dominance (see Abbott 2000:6-11). Cross cultural studies indicate, 

however, that most locally managed irrigation communities do not work that way 

(Mabry 1996; Scarborough 2003). Because of the obvious potential for abuse, 

the authority of irrigation managers is usually limited to specific activities 

involving canal maintenance (labor mobilization), water allocation, and conflict 

resolution. In contrast, households generally have more flexibility in how they 

manage resources under their control. Under such conditions, political conflict at 

the community level is often an outgrowth of competition at the household level 

(e.g., Sheridan 1988). 

The interplay between competing sources of power is explored in the 

second section of the chapter. The evidence from Grewe suggests that wealthy 

households exercised considerable influence over both ritual and exchange 

activities associated with the regional ballcourt system. They likely sponsored 

feasts and participated in ceremonies associated with ballcourt construction and 



use. They may have also subsidized or supported craft specialists who traded 

goods at ballcourt events. 

In the final section of the chapter, lessons learned from Grewe are used 

to model political growth in Hohokam society. Current Hohokam political models 

assume that positions of leadership became increasingly consolidated in the 

hands of a small group of powerful Irrigation managers or religious specialists, 

culminating in their residence atop platform mounds in the Classic period (Elson 

1998; Elson and Abbott 2000; Rice 1990, 1998). It is not at all clear, however, 

that irrigation managers or religious specialists were in a position to consolidate 

power. An alternative model is introduced here that focuses on the choices and 

strategic behaviors of large, landholding households that sought to maintain and 

improve their estates over time. 

Summary of Analyses 

The primary data set used in this study was collected as part of recent 

large-scale excavations at the Grewe site, the ancestral village to Casa Grande 

Ruins. The investigations at Grewe are noteworthy because they represent the 

first time that modern field methods and analytical techniques were used to 

study the central portion of a large Pre-Classic settlement in the Hohokam "core" 

area. This might seem like an odd statement given the level of research that has 

taken place in the Phoenix Basin in the past 25 years. But it should be kept in 

mind that current interpretive models are based either on data collected many 

years ago using very different discovery methods (e.g., Snaketown), or on data 
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collected from outlying habitation areas where wealthy or elite households are 

unlikely to be found (Cable 1994:48-51). The Grewe investigations, in contrast, 

focused on a residential district bordering the site's central plaza and directly 

adjacent to one of the largest ballcourts ever built by the Hohokam. Moreover, 

many of the households at Grewe exhibited a high degree of residential stability. 

It was thus possible to examine the changing fortunes of individual households 

over the course of several generations. 

Methodological Contributions 

The present study has made a number of methodological contributions to 

Hohokam archaeology. First, a new methodology was presented for establishing 

population parameters at large, multi-component pit house villages. The method 

relies on stratigraphic and chronometric evidence to help resolve the thorny 

issue of pit house use life. It is my contention that Hohokam pit houses were 

used, on average, about 25 years (see Haury 1976:75 for a similar opinion), and 

it would not surprise me if many were occupied for longer than that. I disagree 

with those who argue that most Hohokam pit houses were abandoned after 10-

15 years due to such factors as termite infestation and structural Instability 

(Doelle 1990; Teague 1984; Wilcox 1991a). A more likely scenario, it seems to 

me, is that houses became structurally unstable because they were abandoned, 

not the other way around. Alternatively, houses may have been abandoned for 

non-structural reasons (e.g., rodents, insects). 
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The evidence from Grewe also calls into question the assumption that no 

more than about 1,000 pit houses were ever built at large Pre-Classic sites like 

Snaketown and Grewe (cf. Abbott 1985; Wilcox 1991a). I propose an alternative 

figure of about 2,500 houses at Grewe, but even that may be too conservative. 

The disparity between the two figures, I contend, is most likely a consequence of 

the methods used to discover buried features at large pit house villages prior to 

the mid-1980s. It is my belief that if Snaketown were excavated with modern 

techniques and field methods, many more houses would be found. 

This dissertation has also contributed to a better understanding of 

architectural variability in early Hohokam society. A new method for estimating 

the amount of labor invested in pit house construction was advanced. The 

method relies on excavation data to first determine the range of raw materials 

used In pit house construction. Published experimental data (e.g., Erasmus 

1965) were then used to convert material costs into labor costs. Applying the 

method to the Grewe data set resulted in labor cost estimates for 132 pit houses. 

The utility of the method for addressing a variety of issues related to household 

inequality was examined in Chapter 5. The method also provides a basis for 

placing Hohokam construction efforts within a larger comparative framework 

(Abrams 1989, 1994). 

A final methodological issue explored involved the potential for surplus 

agricultural production at Grewe. The issue was addressed by comparing the 

amount of land that could have been irrigated by the Grewe canals with the 
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subsistence requirements of the producing population. The available evidence 

indicates that households were limited in their ability to generate and extract 

agricultural surpluses, but not because environmental hardships made it difficult 

to produce reliable surpluses on a regular basis. Rather, the low potential for 

surplus extraction, I argue, was a consequence of the large size of the site's 

population and the limited productive capabilities of the canal system. The 

situation appears to have changed dramatically in the Classic period as a result 

of a significant increase in the carrying capacity of the canal system. 

Household Inequality: A Brief Review 

Central to the arguments presented in this study is the belief that 

variability in the size and composition of Hohokam courtyards was closely tied to 

the economic fortunes of the households that occupied them. The Grewe data 

further suggest that the early Colonial period marked a turning point in the 

institutionalization of household inequality in Hohokam society. Prior to then, 

there were few differences in the amount of labor invested in house construction 

between courtyard groups. Beginning in the early Colonial period, though, and 

continuing for the rest of the site's occupation, two distinct wealth strata can be 

identified based on labor expenditure patterns. The upper stratum consisted of 

households living in large courtyard groups with well-made, ornate houses, of 

which there were only one or two examples per time period in the area 

investigated. The lower stratum consisted of essentially everybody else who 

lived in much smaller courtyards with less ornate houses. Although the relative 
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percentage of households in the two strata did not change appreciably over 

time, there was considerable movement of individual households up and down 

the ladder of relative prosperity, corresponding to what Netting (1993:197) has 

referred to as a "system of inequality with mobility." 

Several factors likely contributed to the emergence of institutionalized 

forms of inequality at Grewe. First, based on the arrangement of pit houses 

around courtyards, household property rights appear to have been in place by 

the late Pioneer period, if not earlier (see Chapter 4). The longevity of many of 

the courtyard groups further suggests that property rights were transferred 

across generations. Under such conditions, short-term disparities in household 

wealth are to be expected (Netting 1993:189). The persistence of wealth 

differences over time is another matter. In the case of Grewe, the emergence of 

a permanent upper wealth stratum appears to have coincided with the arrival of 

new immigrants to the site in the early Colonial period (see Chapter 3). 

The initial beneficiaries of these organizational changes were some of the 

founding members of the community. However, not all founding members were 

equally fortunate, and first-comer status was no guarantee of success. Many of 

the households that first settled the site in the Pioneer pehod either chose or 

were forced to leave in the mid-eighth century when severe flooding along the 

Gila River is believed to have made the canal system inoperable for an extended 

period of time (see Chapter 6). It was the households that remained at the site 

through this economic downturn that appear to have been the main beneficiaries 
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of population growth and agricultural intensification. But again, not all 

households followed similar developmental trajectories. Yard 41, for example, 

reached its maximum size and presumably attained its greatest wealth in the 

early Colonial period, whereas Yard 23 remained relatively small until the middle 

Colonial period, at which point it suddenly became large and prosperous and 

remained that way through the rest of the Colonial period. Historical precedence 

is therefore only part of the story of economic differentiation at Grewe. 

Other, less tangible factors must also be taken into account when 

considering the roots of inequality at Grewe. In particular, it is important to 

recognize that not everyone has the same ambitions or strives to attain the same 

level of social approval. Farming skills and managerial abilities may also vary by 

household and can contribute to economic differentiation (Netting 1993:202-

207). Two of the Grewe courtyards (Yards 25 and 31) provide an interesting con

trast in this regard. Both courtyards were occupied for similar lengths of time 

(middle Colonial through middle Sedentary periods), and both followed similar 

trajectories, peaking in the late Colonial period and declining gradually 

afterwards. Yard 25, however, always remained in the lower wealth stratum, 

whereas Yard 31 was part of the upper wealth stratum from the late Colonial 

through early Sedentary periods, a time span of over a century. Differential 

wealth in this instance thus appears to have had more to do with personal 

achievement or random circumstances than with historical or demographic 
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both were similar in size and composition at the outset. 

One of the casualties of the transition between the Colonial and 

Sedentary periods was Yard 23, a founding member of the community, as well 

as one of the wealthiest households through much of the Colonial period. Why a 

courtyard that was maintained for hundreds of years was suddenly abandoned 

while less established courtyards continued to be occupied is unclear. A variety 

of demographic and historical factors, such as too few heirs or a succession of 

bad management decisions, may have contributed to a downturn in the 

economic fortunes of the household. Competition for resources from other 

households was likely another contributing factor. Yard 23 was replaced in the 

upper wealth stratum by Yard 31 initially, and then later by Yard 43. This mobility 

pattern implies that economic differentiation was an on-going process 

throughout the occupation of Grewe. It further suggests that some households 

were willing to accept short-term sacrifices in return for the prospect of future 

prosperity. 

Dimensions of Power 

The rise and fall of individual households at Grewe is consistent with the 

competitive nature of resource control in middle-range societies (Arnold 1995; 

Hayden 1995). Households presumably competed for resources under their 

direct control (e.g., land, labor), as well as for resources held jointly by the 

community (e.g., irrigation water). In the following section, I examine several of 



276 

the strategies used by ambitious households to gain a competitive advantage 

over other segments of the population. Discussion focuses on the nature of 

competition along three interrelated but separate dimensions of power (after 

Yoffee 1993): economic, ideological (including ritual), and political. Constraints 

on power in early Hohokam society are also reviewed as part of this discussion. 

The Grewe case study lends support to the proposition that different dimensions 

of power can change at different rates and develop in different directions 

(McGuire 1983; Yoffee 1993). It also illustrates how new social and political 

institutions can emerge without the consolidation of power along a single 

dimension. The challenge facing aspiring leaders at Grewe, I argue, was to build 

and maintain a governing coalition from multiple power bases. 

Economic Power 

Little is currently known about power relations during the early history of 

the Grewe settlement. No public architecture dating to the Pioneer period has 

been identified, nor have any Pioneer period canals been found. It nonetheless 

seems likely that irrigation agriculture was practiced from the outset of the site's 

occupation, given its estimated size (ca. 300 people) and the fact that rainfall 

alone was probably inadequate in most years to produce a successful crop. In 

addition, early Pioneer canals have been reported at several sites along the 

middle Gila, lower Salt, and middle Santa Cruz rivers (Ackerly and Henderson 

1989; Haury 1976; Mabry 2002; Waters and Ravesloot 2001). The residents of 
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Grewe were thus undoubtedly aware of how to build and operate canals. They 

were presumably also aware of the practical benefits of irrigation agriculture. 

The population of Grewe is believed to have nearly doubled between the 

early and late Pioneer periods, reflecting the arrival of large groups of migrants 

to the site. In addition, the late Pioneer period witnessed generally favorable 

streamflow conditions for irrigation agriculture along the middle Gila River, 

suggesting it was a time of economic prosperity for the residents of the site. The 

combination of population growth and surplus agricultural production likely 

provided opportunities for ambitious households to acquire wealth and power. 

Multi-dwelling households (i.e., house clusters) made their first appearance at 

Grewe in the late Pioneer period. Measurable wealth differences between 

households are evident by then as well, though the degree of inequality was low 

by relative standards. 

A major downturn in the Grewe economy occurred near the end of the 

Pioneer period, coinciding with severe flooding along the Gila River and a sharp 

decline in the population of the site. Economic factors seem to have played a 

key role in determining who stayed and who was forced to leave. Only four of the 

eight late Pioneer period courtyards in the GARP residential district continued to 

be occupied beyond the Pioneer period. But among the remaining courtyards 

were the three wealthiest households, as indicated by the amount of labor 

invested in domestic architecture. The households may have not wanted to 

relinquish valuable land, or perhaps they felt it made more sense to repair the 
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old canal system than to move away and build a new system. In any case, the 

decision to stay seems to have paid off for Yards 41 and 23, two households that 

became members of the upper wealth stratum in the Colonial period. 

An upturn in the Grewe economy occurred in the early Colonial period, 

coinciding with the construction of new canals and the arrival of new immigrants 

to the site. The rate of population growth was higher for the early Colonial period 

than for any other time period during the occupation of Grewe. A sharp rise in 

inequality in the early Colonial period may reflect disparities in access to key 

resources between established households and immigrant households. Based 

on an analysis of the spatial distribution of artifact classes associated with 

different craft activities (e.g., stone tool production, shell jewelry production), 

Henderson (2001c: 100-113) argues for the emergence of part-time, household-

based craft specialists at Grewe by the early Colonial period. Interestingly, craft 

specialists were generally not members of wealthy households (architecturally 

speaking). Rather, they were usually associated with immigrant households that 

were part of the lower wealth stratum (e.g., Yards 25, 26, 42, 43, 64, 65). The 

proximity of these households to wealthy households (e.g., Yards 23, 31, 41) 

raises the intriguing possibility that craft specialists were "attached" to wealthy 

patron households (Brumfiel and Earle 1987). 

The middle and late Colonial period was a time of economic prosperity for 

the Grewe community. The population of Grewe is believed to have peaked at 

about 1,000 people in the middle Colonial period, followed by a roughly 30 
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percent decline in the late Colonial period as new settlements were established 

in downstream locations following the expansion of the canal system. Canal 

paleohydraulic data indicate that the early Colonial canal system could have 

irrigated between 400 and 600 ha of land beyond Grewe, whereas the mid-to-

late Colonial period canal system could have irrigated between 700 and 1,000 

ha (Phillips and Craig 2001). 

The large size of the Pre-Classic population and the limited productive 

capabilities of the canal system are believed to have placed constraints on the 

ability of households to generate and extract agricultural surpluses at Grewe. 

Similar constraints may have been in place at Snaketown, given that recent 

survey data suggest that the Grewe and Snaketown canal systems were capable 

of watering roughly the same amount of land (Ravesloot and Rice 2004). By way 

of contrast, Pre-Classic canal systems in the lower Salt River Valley (e.g., Canal 

System 2) are believed to have been capable of irrigating much larger tracts of 

land (Howard 1993), even though the population is believed to have been much 

lower (Abbott and Foster 2003:43). One possible explanation for these 

differences is that canals along the lower Salt River may have had shorter use 

lives that their counterparts along the middle Gila River, due to the higher 

magnitude, more variable flow regime of the Salt (Graybill et al. 2004). If so, it 

implies that carrying capacity estimates for canal systems in the lower Salt River 

may be inflated. Alternatively, it is possible that canals associated with the 

occupation of Grewe extended outside the Northland project area, thus the 
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Grewe canal system may have been larger than what I have projected here. 

Regardless, the point is that differences are apparent in the scale of Pre-Classic 

canal systems between the middle Gila and lower Salt River valleys, possibly 

indicating differences in the productive potential of the two regions. 

A sharp downturn in the Grewe economy appears to have taken place 

near the end of the tenth century, coinciding with a period of highly variable 

streamflow conditions and low agricultural productivity (see Chapter 6). It may 

have also coincided with an episode of channel downcutting and widening along 

the middle Gila River, which would have made it difficult to divert water into 

existing canals (Waters and Ravesloot 2001:291-292). The land and water 

allotments of established households may have been threatened under such 

conditions, while other households may have benefited from such changes. A 

shift in seat of economic power at Grewe is indicated by the fact that several of 

the wealthy courtyards in the GARP residential district (e.g.. Yards 23, 31) were 

abandoned in the late tenth century, as was the communal cooking area and 

possibly the large ballcourt (see below). 

Ideological/Ritual Power 

Ideological or ritual power In Pre-Classic society is believed to have been 

closely tied to the regional ballcourt system. Ceramic evidence suggests that the 

large ballcourt at Grewe was one of the first ballcourts built by the Hohokam 

(Wallace 2001). It was probably also one of the largest ballcourts built by the 

Hohokam, with a projected floor length of more than 60 meters (Marshall 2001a). 
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An estimated 1,000 person days were required to build the Grewe ballcourt 

(Marshall 2001 a: 118-119). Based on presumed similarities between the Grewe 

ballcourt and Court 1 at Snaketown, it is estimated that between 500 and 700 

people could have stood atop the berms and watched events that took place on 

the court below (Craig 2000.3; Doyel 1991:249). 

There are no indications that conscription or corvee labor was used in 

ballcourt construction at Grewe. Rather, work groups were probably recruited 

from within the community and provided food and drink in return for labor. Food-

labor exchanges are a common way for households in middle-range societies to 

finance labor-intensive tasks that must be completed in relatively short time 

periods (Hayden 1995:66-70; Netting 1993:194-195). There is good reason for 

believing that ballcourt construction at Grewe was accompanied by household-

sponsored feasting, given the presence of a communal cooking area with at 

least two dozen hornos a short distance away from both the ballcourt and the 

GARP residential district. Although most of the hornos were used in the middle 

Colonial period, coinciding with the construction of the ballcourt, the communal 

cooking area continued to be used through the early Sedentary period (Craig 

and Walsh-Anduze 2001:133). 

Although it is not possible to link specific hornos or groups of hornos to 

specific households, it seems likely that nearby households controlled access to 

the communal cooking area. They may even have been among the primary 

sponsors of the feasts. Feasting would have provided generous households with 
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an opportunity to raise their profile and acquire prestige within the community. It 

may have also served to reaffirm household property rights and mask resource 

imbalances. Feasting that took place in conjunction with the completion of the 

ballcourt presumably contributed to a sense of civic pride as well. 

Based in part on his compositional analysis of the Grewe ceramic data, 

Abbott (2001) has suggested that periodic marketplaces may have developed in 

association with the emergence of the regional ballcourt system. The presence 

of both utilitarian and high-status exchange goods at Grewe lends support to the 

marketplace hypothesis. Interestingly, even though the results of Abbott's (2001) 

analysis found that most buffware pottery in southern Arizona was produced in 

the middle Gila River Valley, there is little evidence for pottery manufacturing at 

Grewe. Some small-scale production is likely, but large numbers of pots were 

apparently imported to the site on a regular basis. 

Craft items produced at Grewe and traded to other sites in the region 

include shell jewelry, stone tools, and textiles (Henderson 2001c). Of note, 

pottery from the lower Salt River Valley was virtually absent in the Grewe 

ceramic assemblage. Out of the roughly 6,000 sherds examined in detail, only 

two were from the lower Salt River Valley, indicating that ceramic production and 

exchange during the Pre-Classic period flowed largely from the middle Gila 

River Valley outward (Abbott 2001:265). Although it is unlikely that wealthy 

households at Grewe controlled access to utilitarian trade goods, they may have 

controlled access to high-status exchange items (Nelson 1991). As noted 
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previously, they may have also subsidized craft specialists and provided security 

for marketplace transactions in return for a transaction fee ("tax"). 

Two additional ballcourts were built at Grewe sometime after the middle 

Colonial period, making Grewe one of only about two dozen sites with multiple 

ballcourts, out of a total of almost 200 sites in Arizona with ballcourts (Marshall 

2001a). Although little is known about the other ballcourts at Grewe, they were 

likely smaller and required considerably less labor to build than the large 

ballcourt investigated by Northland. Decorated sherds recovered from one of 

them suggests that it was not built until the early or middle Sedentary period 

(Roth 1990a), whereas the large ballcourt may have fallen out of use near the 

end of the early Sedentary period, ca. A.D. 1000, coinciding with the apparent 

abandonment of the communal cooking area. Ballcourts at Grewe may thus have 

been used sequentially rather than simultaneously, although this proposition 

requires additional testing before it can be confirmed. 

Ballcourts were not the only way that ritual power was expressed at 

Grewe. Another form of expression was through mortuary practices. Prior to the 

recent GARP investigations, Grewe was best known for several rich cremation 

cemeteries and a "shrine" area that were discovered by the Los Angeles County 

Museum in the early 1930s (Woodward 1931). Located on the opposite end of 

an open plaza from the large ballcourt (see Hackbarth 2001 a: 19), the early 

Grewe cremations and shrine area contained some of the most exotic artifacts 

ever found at a Hohokam site, including pyrite-encrusted sandstone mirrors that 
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were probably imported from Mexico and elaborately carved shell jewelry and 

bone tools (Hackbarth 2000; Woodward 1941a, 1941b). Most of the rich 

cremations appear to date to the late Colonial and Sedentary periods (Nelson 

1991:85). Unfortunately, artifact inventories are available for only 60 of the 

roughly 180 cremations excavated by the Los Angeles County Museum, and 

most of those were from a cemetery (Burial Area III) that contained a high 

percentage of children with few grave goods (Hackbarth 2001 b:151). 

Considerable variability in mortuary treatment is nonetheless evident in this 

cemetery alone. Roughly 75 percent of the cremations, for example, contained 

between one and three pottery vessels, whereas about 10 percent contained six 

or more vessels (Hackbarth 2001a:Table 1.4). 

The 130 secondary cremations recovered by the GARP investigations 

add a new twist to our understanding of mortuary rituals at Grewe. Nothing 

comparable to the rich cremations found by the Los Angeles County Museum 

was found in the area investigated by Northland. Instead, the GARP cremations 

were characterized by few grave goods and few exotic artifacts (Minturn et al. 

2001). Only one of the 56 Colonial period cremations, for example, contained 

more than one decorated (red-on-buff) pottery vessel, and most (80%) contained 

no pottery vessels at all (Minturn and Craig 2001:145).The spatial distribution of 

the GARP cremations in small household-level cemeteries further distinguishes 

them from the much larger cemeteries encountered by the Los Angeles County 

Museum. One explanation for these differences Is that the rich cemeteries 



investigated by the Los Angeles County Museum may have contained the 

remains of high-status individuals, as postulated by Nelson (1991) and Wilcox 

(1999), whereas those investigated by Northland were associated with 

individuals of average or below average wealth. If so, it implies there was 

another wealth stratum at Grewe above the upper stratum identified in this study. 

Alternatively, the different cemeteries could represent different stages in 

the death cycle of an individual. For instance, among the Maricopa, who farmed 

along the middle Gila River In historic times, the cremated remains of individuals 

were subdivided Into four parts and each part buried in a separate pit (Spier 

1933:303). Other River Yuman groups (e.g., Cocopa, Quechan) that also 

practiced cremation typically held a mourning ceremony within a year of the 

cremation (Alvarez de Williams 1983; Bee 1983; Forde 1931; Kelly 1977; 

Stewart 1983). As part of this mourning ceremony, ritual paraphernalia and 

personal property were often destroyed, and the cremated remains of the 

deceased were sometimes exhumed and reburied elsewhere (McGuire 1987:27-

28). Perhaps the cremations found in the small household cemeteries at Grewe 

were part of a mourning ceremony rather than the initial burial ceremony. Such a 

practice might explain why so little bone was recovered from most of the GARP 

cremations-less than 100 gm of bone per cremation, on average, whereas 

experiments have demonstrated that the typical adult body should produce 

about 1,750 gm of cremated bone (Binford 1972:385). It might also explain the 

lack of grave goods in relation to the formal cemetery areas investigated by the 
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Los Angeles County Museum. Regardless, the household cemeteries with the 

most exotic grave goods were located adjacent to the two largest and wealthiest 

Colonial period courtyards, Yards 23 and 31 (Minturn and Craig 2001:142-144). 

Establishing a link between the present and the past was obviously an important 

concern for the households that occupied these courtyards. The presence of a 

cemetery in such close proximity to where people were still living would have 

also reaffirmed a sense of property and place for household members. 

Political Power 

There can be little doubt that a primary concern of the households that 

made up the Grewe community was the operation of the canal system, since a 

disruption in the flow of water would have led to likely crop failure for the entire 

community. Some degree of cooperation and coordination among households 

was necessary to maintain the canal system and ensure its continued operation. 

Additionally, rules must have been in place specifying the amount of water avail

able to each household and the amount of labor and capital that each household 

was expected to contribute to canal operation and maintenance tasks (Mabry 

1996:12-13). Even with these rules, though, disputes over water use were 

probably a constant source of friction within the community, especially during 

times of water scarcity (Sheridan 1988). Water shortages may have activated a 

set of organizational responses for prioritizing water use (Downing 1974; Park 

1992). They may have also encouraged hoarding by households trying to protect 

critical resources (Kohler and Van West 1996:178). Conversely, fewer water-
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related disputes are expected to have occurred in years when irrigation water 

was plentiful and crop yields were high (Downing 1974:118). The potential for 

surplus production was presumably greatest in those years as well, though the 

opportunity to take advantage of such conditions may have been short-lived. 

The relation between irrigation agriculture and the rise of hierarchical 

political formations has been the subject of heated debate within anthropology 

and archaeology (see Abbott 2000; Howard 1993; Scarborough 2003 for recent 

discussions of the issue). Much of the debate has focused on the degree of 

centralized authority required to manage large-scale irrigation systems. A 

correlation has been recognized between the size of an irrigation system and the 

degree of centralized decision-making required to manage it (Hunt and Hunt 

1974). Threshold values have been proposed, based on cross-cultural studies, 

above which some form of overarching management organization is believed to 

be required. Kappel (1974), for instance, has suggested as population densities 

reach about 12 people per hectare, decision-making structures in irrigation 

management become more centralized, essentially making the transition from a 

household-operated system to a village administered system. Similarly, Hunt 

(1988) and Uphoff (1986) suggest threshold figures of between 40 and 100 

hectares per irrigation system, above which some form of centralized decision

making structure typically emerges. 

In light of these scalar issues, some form of centralized administrative 

structure for managing irrigation water was probably in place at Grewe by the 
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early Colonial period, and the possibility that centralization occurred at an earlier 

date cannot be ruled out (see Howard 1993 for a similar conclusion for Canal 

System 2 in the lower Salt River Valley). However, even if the late Pioneer 

irrigation system at Grewe was centrally administered, it is doubtful that the 

administrative structure could have withstood the social upheaval that took place 

at the end of the Pioneer period. At the very least, a new collective management 

plan would have been required to serve the interests of the many new 

community members that helped rebuild and expand the canal system in the 

early Colonial period. 

The issue of when the Grewe irrigation system became centralized is in 

many respects a less interesting issue than how it was centralized. 

Centralization can (and does) take many forms in irrigation societies throughout 

the world (Hunt 1988; Scarborough 2003). But only rarely does it lead to the kind 

of despotic power that Wittfogel (1957) hypothesized was the driving force 

behind the emergence of ancient states. In the case of Grewe and Casa Grande, 

because both settlements were located near the ends of their respective canal 

systems, rules must have been in place to ensure that upstream users did not 

take more than their fair share of water. This was likely accomplished, according 

to Scarborough (2003:128), by following a "Syrian" allocation method in which 

water is distributed according to the amount of land under cultivation. Thus, 

households with large tracts of land would have received more water than those 

with smaller tracts. 
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The size of the Grewe canal system does not appear to have changed 

significantly between the late Colonial and middle Sedentary periods, though the 

possibility that new segments were added in areas not investigated by GARP 

cannot be ruled out. Furthermore, the population of Grewe seems to have 

stabilized at between 500 and 600 for much of the tenth century, followed by a 

sharp drop in population sometime in the eleventh century, coinciding with the 

abandonment of Grewe and the move to Casa Grande. Environmental conditions 

for irrigation agriculture along the Gila River were favorable for much of the tenth 

century, except for the last two decades when severe floods may have damaged 

the canal system and lowered productivity. 

Chronological evidence from GARP suggests that the shift in power from 

Grewe to Casa Grande occurred before the end of the Sedentary period, 

probably sometime in the last half of the eleventh century (Henderson 2001a). 

The large ballcourt at Grewe may have fallen out of use by A.D. 1000, and most 

of the courtyards in the GARP residential district were abandoned by the middle 

of the eleventh century. Interestingly, Yard 43, the wealthiest middle Sedentary 

courtyard investigated, was one of the last households to leave. Although this 

pattern is similar to earlier times, when wealthy households also stayed behind 

while poorer houses moved away, the politics surrounding the move from Grewe 

to Casa Grande were likely very different than those surrounding the move from 

Grewe to outlying river valleys at the end of the Pioneer period. To begin with, 

Casa Grande was already a sizable settlement by the middle of the Sedentary 
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period, and many of the areas that were occupied in the Sedentary period 

continued to be occupied into the Classic period, including the central precinct 

around the ballcourt, the Great House, and the platform mounds in Compound B 

(Ambler 1960, 1961; Wilcox and Sternberg 1983). In addition, the move from 

Grewe to Casa Grande was accompanied by a significant increase in the 

carrying capacity of the canal system (Phillips and Craig 2001), as well as an 

increase in the amount of land brought under cultivation (Gregory and 

Huckleberry 1994). The success of Casa Grande may thus have come at the 

expense of Grewe and other nearby sites. 

Modeling Organizational Change in Hohokam Society 

Current Hohokam political models pay little attention to household-level 

social groups (e.g., Abbott 2000; Neitzel 1999; Rice 1998; Wilcox 1999). 

Households are viewed as interchangeable "building blocks" of larger-scale 

organizational units. It was only by membership in one of these larger-scale 

units, such as a community or a regional system, that a household's political 

voice was supposedly heard. Leadership power is believed to have been vested 

in the hands of irrigation managers or religious specialists (Howard 1993; Wilcox 

1999). Individual households are thought to have been relatively powerless on 

their own. 

A very different perspective on household behavior has been advanced in 

this study. The evidence from Grewe suggests that households were not passive 

bystanders in the political process. Rather, they appear to have taken an active 
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role in creating new social and political institutions within communities. Indeed, 

the deeply rooted inequality and enduring sense of property seen at Grewe is 

similar to patterns reported in "house" societies in many parts of the world. As 

conceptualized by Levi-Strauss (1982, 1987) and others (see papers in Joyce 

and Gillespie 2000), a "house" {personnes morales) is a corporate entity that is 

dependent for its existence on the maintenance of an estate over time. House 

estates are composed of both material (e.g., land, dwellings) and immaterial 

(e.g., names, ritual performances) property. Houses, in turn, are defined by the 

actions and strategic choices of their members in relation to the estate. A house-

based approach to social organization differs from traditional kin-based 

approaches in that it emphasizes property rights over descent and residence 

rules (Gillespie 2000a;2). Moreover, because the persistence of the house is a 

condition for its existence, claims to property are often contested and can 

provide a basis for economic differentiation and social ranking. Not surprisingly, 

some form of hierarchy is generally evident in house societies (Gillespie 

2000a:8; Hugh-Jones 1993.i16). 

Examples of middle-range "house" societies {societies "a maison') include 

the KwakiutI and Nootka of the Northwest Coast of North America (Levi-Strauss 

1982; Marshall 2000), the Yurok of California (Joyce 2000; Levi-Strauss 1982), 

the Tanibar and Toraja of Indonesia (McKinnon 1991, 2000; Waterson 1990, 

2000), and the Kayapo of central Brazil (Lea 1995). All of these societies are 

characterized by the presence of "aristocratic" or "noble" houses that performed 
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important residential, economic, ritual, jural, and political functions. Medieval 

Europe and feudal Japan have also been cited as examples of societies in which 

noble houses wielded considerable influence and power at virtually all levels of 

social life (Levi-Strauss 1982; see discussion in Gillespie 2000b:24-35). Closer 

to the American Southwest, noble houses have been identified among the 

ancient Maya and Aztecs of Mesoamerica (Chance 1996; Gillespie 2000c; Joyce 

2000), and "embryonic" houses have been identified among the Nahua of 

Veracruz, Mexico (Sandstrom 2000). 

The Nahua case is of special interest to the present study because many 

of the "embryonic" houses described by Sandstrom (2000) are similar in size 

and appearance to Hohokam courtyards. They consist of between two and eight 

structures located in clearings in a dense tropical forest. Each of the clearings 

and attendant group of structures is called a "compound," and villages are made 

up of multiple compounds linked together by a system of trails (Sandstrom 

2000:61). Nahua compounds exhibit many of the corporate characteristics of 

"houses," including a social identity tied to a landholding estate and a shared 

interest in maintaining that estate. But unlike most "house" societies, there is 

little evidence of social ranking among the Nahua, which Sandstrom (2000:59, 

71) attributes to the difficulty of maintaining an estate under conditions of severe 

land shortage. 

The households that formed courtyard groups at Grewe seem to fall 

somewhere between the "embryonic" houses of the Nahua and the "noble" 
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houses of Austronesia and Mesoamerica in terms of both scale and hierarchy. 

Most of the Grewe courtyards represent enduring social groups with property 

rights and a social Identity that spanned several generations. The architectural 

evidence further suggests that an upper wealth stratum emerged relatively early 

in the occupation of the site, though there are no indications that wealth and 

power were ever consolidated in the hands of a few "noble" houses. The 

differences in rank between households at Grewe appear to have been by 

degree, not in kind. Even so, it seems likely that heads of large, wealthy 

households competed for prestige and power at various social levels. 

From my perspective, the "house" society model of Levi-Strauss (1982, 

1987) provides a useful heuristic tool for interpreting many of the social and 

political developments seen at Grewe. Although none of the Grewe courtyards 

can be considered "houses" in a strict sense, many of them exhibit traits 

commonly found in houses, including long-term residential continuity, the 

intergenerational transfer of land and property, and institutionalized inequality. 

The rise and fall of various courtyards over the course of several generations is 

also similar to patterns reported for "houses" in many parts of the world (Boon 

1990:216-217; Gillespie 2000a:33: Levi-Strauss 1987:148). In many respects 

the Grewe courtyards fit expectations for "embryonic" or "proto" houses better 

than the Nahua example described by Sandstrom (2000), especially if the 

compounds at Casa Grande are seen as the next stage in the developmental 

sequence, an idea supported by the presence of Pre-Classic pit houses 
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underlying compound rooms at Casa Grande (Andresen 1985; Fewkes 1912; 

Gladwin 1928). The impressive architecture and large size of many of the 

compounds at Casa Grande lends additional support to the belief that Classic 

period compounds may have functioned as bona fide "houses" (see S. Fish and 

P. Fish 2004 for a similar observation). 

Classificatory issues aside, the evidence from Grewe suggests that 

courtyard groups, like "houses," were dynamic institutions with an influence that 

extended across multiple generations and multiple social levels. Not only did 

they provide the backdrop for everyday life, but the degree of residential 

continuity seen at Grewe implies that an individual's social identity was closely 

tied to membership in a specific courtyard group. Property rights associated with 

courtyard membership were presumably in place from the late Pioneer period 

onward. Large courtyard groups with well-made, ornate houses are believed to 

have been occupied by wealthy households that owned large tracts of irrigable 

land. The results of this study suggest that these households were key actors in 

the rise of inequality in Hohokam society. 
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