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ABSTRACT
Recent research has highlighted the ways in which Hohokam
households organized labor. In this study I consider the possibility
that the Hohokam may have drawn on agricultural labor from beyond the immediate household. Using a sample of 10 ethnographically known smallholder irrigation agriculturalists, I examine the
nature and occurrence of supra-household agricultural labor.
Sharecropping, or working the land of another in exchange for a
share of the crop, is present universally in the ethnographic cases
examined. Other forms of supra-household labor such as slavery,
servitude, wage labor, and fixed rent arrangements are present,
but are much less common. I propose that sharecropping arrangements did exist between patron-households and client laborers in
prehistoric Hohokam communities of the Phoenix Basin. Furthermore, I argue that field houses are a likely context to observe such
behavior. To support this hypothesis, I describe the excavation of a
Hohokam field house site on the Arizona State University Campus
that may have been used by sharecroppers.

As the “most common social component of subsistence, [and] the smallest and most abundant activity
group within a community” (Wilk and Rathje
1982:618), the household is a key concept in any anthropological investigation. The household has been a
critical unit of analysis in Hohokam archaeology since
Pre-Classic period courtyards were correlated with
these social units nearly 30 years ago (Wilcox et al.
1981). The subsequent decades have yielded a wealth
of Hohokam household research, from Pre-Classic
courtyards (Craig 2000, 2001, 2007; Henderson 2001;
Huntington 1986; Rice 1987) to Classic period compounds (Jacobs 1994:301–322; Sires 1987) on subjects
as diverse as craft production (Abbott 2000; Howard
1993; Seymour and Schiffer 1987) and ritual organization (Rice 1987, 2000).
Research on Hohokam households, however, has
not fully addressed if Hohokam households provided

all the labor necessary to maintain agricultural lands
and irrigation features. Canal agriculture is a laborintensive activity that requires people to perform a
series of different tasks at coordinated times. This
form of agriculture encourages large households and
necessitates cooperation between households (see
Wilk and Netting 1984; Wilk and Rathje 1982). While it
is clear the Hohokam households combined labor to
construct, maintain, and operate their canal systems,
there has been little research on the source of this labor and the labor required to manage fields and crops.
Should we expect that Hohokam households provided
all or most of their own labor? If not, where might patron households have turned for client labor?
In this study, I examine the ways in which Hohokam households utilized the agricultural labor of people who were not household members. I test a hypothesis that Hohokam villagers who maintained landholdings and/or water rights used agricultural labor
from outside their water-users group, which is defined
as an irrigation cooperative without centralized leadership (Hunt et al. 2005). This kind of cooperative may
be congruent with the archaeologically defined Hohokam canal systems. Non-household members that contributed to household production are defined as sharecroppers. In order to generate expectations for the
presence of sharecroppers in the Hohokam economy, I
gathered data pertaining to the organization of extrahousehold labor in an ethnographic sample of 10 small
-holder irrigation agriculturalists. This sample is identical to that used by Clark (2004) in her study of Hohokam land use and canal management.
I begin this study by describing the ethnographic
data that form the basis for test expectations. I then
outline an archaeological test of the expectations that
uses ceramic data collected from Hohokam field
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houses and irrigation villages. Finally, I discuss the recent excavations at a field house site on the campus of
Arizona State University as a case study which supports the proposed hypothesis of sharecropping.

ETHNOGRAPHIC CASES
In her research on Hohokam canal irrigation, Clark
(2004:143) compiled a sample of 10 ethnographic
cases that represented “a diverse array of ethnographic and ethnohistoric irrigation-based agricultural
groups… covering a wide variety of environments, cultural traditions, and historic contexts” (Table 1). The
inclusion of the Pima in this sample is of particular
relevance to prehistoric Hohokam communities, because the Pima are considered to be among the populations that are likely Hohokam descendants. Thus, a
direct-historical approach between Pima and Hohokam communities may be appropriate (Bahr et al.
1994; Teague 1993).
I reanalyzed this set of ethnographic cases in order
to identify the presence and form of agricultural labor
organized beyond the level of the household unit. Netting (1993:72–80) distinguishes three types of extrahousehold agricultural labor: wage labor, fixed rent
relationships, and sharecropping. Wage labor, in which
an individual exchanges their labor for money, livestock, or some other medium of exchange, provides
the least motivation for the laborer and requires the
most supervision from the employer. Fixed rent relationships, in which the tenant pays the landlord a fixed
amount (typically in cash or crop) per year, requires
the least amount of supervision from the landlord and
the most motivation for the tenant. In this kind of rela-
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tionship the landlord is compensated regardless of the
harvest and any deficit falls upon the tenant. Sharecroppers, who work the land and split the harvest with
the landlord, have supervision requirements and motivation levels that lie between those of wage laborers
and fixed renters.
I classified extra-household agricultural labor observed in the ethnographic sample into Netting’s three
types of extra-household labor. I also noted cases
where slaves or servants assisted in household production. When compensated, extra-household labor was
institutionalized as a class or caste, or when labor was
classified as such by the ethnographer, I categorized
the labor as servitude, as opposed to wage labor.
When slavery was clearly identified by the ethnographer, I coded slave labor as present. I also attempted
to determine whether Netting’s extra-household labor
types were drawn from within the water-users group
or from beyond this group. Unfortunately, the presence or absence of well-defined water-user groups
was not always noted in the ethnographic literature.
Amhara
Most people in this Ethiopian feudal kingdom were
peasants who were divided into three social classes.
These classes, which roughly corresponded to internal
ethnic definitions, include 1) rist (those that owned
some land), 2) gebbar sharecroppers, and 3) people
who were categorized by their occupations, including
smiths, tanners, etc. (Messing 1985:191–192). These
social classes are related to Amhara concepts of land
tenure (Shack 1974:23–24). The rist class, or freeholders, passed the rights to land along geneaological lines;
the term rest refers to these land rights. Sharecropping
gebbar typically worked the rest of freeholdings and/

Table 1. Summary of ethnographic sample.
Group

Country

Traditional Social
Organization (Precolonial)

References

Asia
Sinhalese
Ifugao

Sri Lanka
Philippines

Kingdom
Tribe

Leach 1961
Barton 1919, 1922; Lambrecht 1929

South Korea
Afghanistan

Kingdom
Tribe

Brandt 1971
Ahmed 1980

Tanzania
Ethiopia
Morocco

Tribe
Feudal State
Tribe

Adams et al. 1994; Gray 1958, 1963
Messing 1985; Shack 1974
Hatt 1974

Switzerland

Confederation/State

Netting 1974; 1981

U.S.A.
Mexico

Tribe
City-State

Castetter and Bell 1942; Hill 1936
Enge and Whiteford 1989

Korea
Ghilzai Pashtun
Africa
Sonjo
Amhara
Idaw Tanan
Europe
Törbel
North America
Pima
Tehuacan Valley
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or other land called gult, hereditary fief-like grants
controlled by a feudal lord. Rights to land were unstable for the gebbar sharecroppers, because their use
rights were controlled by absentee feudal landlords.
Gebbar rarely worked the same piece of land each
year, and the land that they used varied in quality
(Messing 1985:42).
Some gebbar in the service of feudal lords were
wage laborers, and provided additional nonagricultural as well as agricultural labor as part of their
contract. They usually hired on in March when light
rains sparked the plowing season. The gebbar were
required to furnish a was, a person who was responsible for the employee’s conduct. Time, energy to be
expended, and wages to be received were all arranged
prior to employment. A large portion of these laborers
were former slaves and their descendants, who had
been recently freed by the state (Messing 1985:97–
98).
Slaves and servants provided additional labor for
working agricultural lands. Slaves were from an ethnic
minority group and composed an available pool of unskilled labor. Nearly every household that could afford
to own slaves used them as agricultural labor (Shack
1974:23–24). The servant class (askr) was employed by
households in rural (agricultural) and town (domestic)
contexts. Agricultural servants assisted in plowing and
harvesting for land-owning peasants (rist). Servants
were often permanently employed and would not
leave their duties, even if their employer was behind
on wages.
Day labor among ethnic Amhara was rare, but present, and was traditionally found in rural areas
(Messing 1985:101). The availability of ex-slaves made
hiring temporary agricultural laborers nearly unnecessary; it was considered too expensive and difficult to
hire Amhara labor. There was, however, a type of day
laborer, mwayata or simply rata (worker), who in 1955
was paid $1.00 a day, and who could be hired for some
temporary job without the benefits of leave for church
holidays or visiting kin. A poor Amhara would sometimes take a job for some ready cash, and temporarily
forego his usual demands for time-off. During the caravan season, some Amhara would work as mule drivers.
Tehuacan Valley
In pre-Hispanic communities in the Tehuacan Valley of central Mexico, nobility owned nearly all of the
land. Noble families appointed a cacique to oversee
the land holdings and associated resources. The cacique assigned parcels to the commoners each year in
a communal tenure arrangement. The commoners
would also work the cacique’s parcel. Land was not
rented to outsiders. Communities did hold slaves, but
they likely used slaves as sacrificial victims, not as agricultural laborers (Enge and Whiteford 1989:71–73).
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After the conquest, indigenous populations, or
indios, were pressed into Hacienda serfdom under the
encomienda and repartimiento systems. Indigenous
communities initially held some communal land and
water rights, but these were eventually co-opted by
the haciendas. Sharecropping relationships were arranged among haciendas and indios, as well as among
native peoples themselves. By about A.D. 1900, all of
the indios were either sharecroppers or rural wage
laborers (Enge and Whiteford 1989:84, 117).
Land reforms followed the Mexican Revolution,
and much native land was returned to indigenous
communities. In 1982 in the Tehuacan Valley, there
were 20,000 agriculturalists, 10,219 of whom were
landless laborers and 7,425 of whom owned at least
some irrigation water.
Extra-household laborers performed a substantial
portion of both agricultural and water-use labor; in
fact, these work arrangements often engendered longterm relationships. The wealthiest person in a community regularly hired the same 12 agricultural laborers
each agricultural season. Long-standing sharecropping
arrangements were also not uncommon. These arrangements were often underlain by robust social (non
-kin) ties. Because land and water-use rights could be
held separately, many members of water-user groups
did not directly contribute labor to irrigation features.
Instead, the irrigation canals were regularly cleaned by
hired crews (Enge and Whiteford 1989:148). In some
cases, laborers worked to pay debts accrued at stores
that were owned by the wealthier members in a water
users group.
Törbel
Netting (1981:76) characterized the Swiss Alpine
village of Törbel as a “closed corporate community.”
Although the introduction of mechanized equipment
has greatly reduced labor demands (Netting 1981:49),
this settlement provides an interesting case for household self-sufficiency in agricultural labor.
Households often maintained rights to widespread
land holdings, a circumstance that resulted from unusual inheritance, marriage, and exchange systems.
Typically, these households managed holdings that
were diverse in elevation. The different elevations of
the land holdings allowed households to meet labor
demands more efficiently, because they could plant,
harvest, etc. fields at different times of the year
(Netting 1981:18–21). Thus, the land tenure and agricultural systems selected for labor conditions that
could be met by a single household.
Even in this case, extra-household labor was still
occasionally employed. Land was very expensive and
was nearly impossible to obtain except by inheritance
(Netting 1981:76). Distant kin working within a household were sometimes called servants, who tended to
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be young and single. Netting (1981:212–214) suggested that these relationships were mechanisms to
care for orphaned or dependent relatives. Hired labor
was rare in this cash poor society, but did occur; hired
laborers were usually drawn from people within the
local village. However, very wealthy families occasionally hired people from outside of the community
(Netting 1981:212–214). Some households rented or
sharecropped certain plots; however, there was no
class of landless laborers, and few extremely poor people.
Land-holding households in communities did participate in water-user groups that helped to manage
irrigation features. Members of the group provided
nearly all of the labor. Canal maintenance was minimal; six men working one day each spring on the lower
two canal systems was sufficient maintenance for the
entire year (Netting 1974:70). Each water-user group
often employed a guard to check for obstruction and
gullying (Netting 1981:18). However, on a day-to-day
basis, women from the water-users group did a great
deal of the irrigating (Netting 1974:70).
It is important to note, though, that people did
participate in some wage labor outside of their own
water-user group. Often, a person who performed
wage labor did so in order to purchase more land to
expand their land holdings (Netting 1981:54–55).
Pima and Papago
In general, Piman agricultural labor, which was
focused on canal-irrigated fields, was organized
through the household that held primary use rights to
a piece of land. Planting, cultivation, and irrigation
management among the Pima was categorized as male
work, whereas gathering the harvest was categorized
as female work. Typically, both men and women
would work in the field together to care for plants.
Communal labor was often employed in the clearing of
land and in harvesting (Castetter and Bell 1942:132–
134:180). Canal upkeep was undertaken by male
members of the water-users group (Castetter and Bell
1942:160). Each water-user was required to contribute
labor to the maintenance and construction of the irrigation infrastructure (Hill 1936:587). Each household
cleared the land and built/maintained canal laterals,
although neighbors would sometimes provide assistance with these tasks (Castetter and Bell 1942:160;
Hill 1936:587).
If a person moved, the person’s land was turned
over to a relative, who generally gave some of the crop
to the owner. When the owner returned, the land was
also returned. Land could also be sold between close
relatives. Other Pima who were not related to the land
holder could sharecrop on the land, during which time
they would also help with canal maintenance. In addition, people who were not of Piman descent were
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sometimes allowed to use some land rent-free for a
short period of time (Hill 1936:588).
To supplement household labor, the canalirrigation-based Pima routinely hired Papago workers,
who came to work for the agricultural season and then
returned home. This business arrangement was particularly common during times of hardship for the Papago, who were reliant on rainfall in their immediate
area for ak-chin and ditch agriculture and for the
growth of wild food sources. This productive relationship intensified after the introduction of winter wheat,
which was harvested during a time that often corresponded to subsistence stress in the Papago seasonal
calendar. In exchange for their labor, the Papago were
given daily food and a share of the crop. In especially
lean years, Papago laborers harvested almost all of the
crops (Castetter and Bell 1942:47).
Sonjo
The majority of agricultural labor in Sonjo communities was organized through households who held
rights to land and, more importantly, who had preferential rights to water. Gray (1963:36–39) identified
three types of agricultural fields that Sonjo households
managed in Tanzania, east Africa. Hura were lowland
fields irrigated during the dry season. Each man and
his sons flooded the fields to soften the ground and
pulled lingering stalks and weeds. After the fields were
softened, women loosened the soil with digging sticks.
This arduous work was done in groups of 6 to 20
women who often aided one another. After the initial
effort, each woman, her daughters, and daughters-inlaw planted, weeded, and harvested alone.
Magare fields were located in the upland zone,
and were only cultivated every other year during the
rainy season. Men flooded and cleared the fields in
cooperative groups similar to the women in the hura
fields. This land was much more difficult to irrigate.
Women then cultivated the loose-sandy soil alone or
with daughters and daughters-in-law. Isrreni were
relatively minor secondary irrigated fields irrigated via
an aqueduct (Gray 1963:55).
Not every member of a Sonjo community had
regular rights to water. Water rights consisted of a sixhour water share that was available every 14 days
(Gray 1963:58–61). The distribution of water followed
a hierarchical order of preference. The Wenamiji was a
council of 17 elders, each a head of household, who
together governed village affairs and the water-users
group. The office was hereditary, and could only be
inherited by the son or brother of the recently deceased. The Wenamiji officers have water allocation
priority in dry years.
The minor Wenamiji was another council that consisted of 18 elders, each of whom was also a head of
household. Officers in this council had next priority to
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water. This office was also hereditary, and could only
be inherited by the son or brother of the recently deceased. The Wakiama were a group of 20 to 25 households that had no permanent rights to water. Instead,
these village families obtained temporary month-tomonth water rights by paying tribute to the Wenamiji
in the form of goats. In times of shortage, the number
of Wakiama was decreased to ensure that the Wenamiji and minor Wenamiji received a full water share.
Less than half of village households held rights to
water. The remaining households were clients who
applied to the guaranteed water holders for secondary
water rights. Most households with water rights only
required one-third of their six-hour water share to water their own fields; thus, they almost always had water to sell. Payment for water was usually made in
honey, grain, or cash. If possible, clients obtained water from close patrilineal kin. Stealing water in times of
scarcity was common, and the fine was minimal (one
goat to the Wenamiji).
Men who drew water on a given day were expected to inspect and repair the ditches as needed
(Gray 1963:55–56). Moreover, all able-bodied men
were called upon to repair the canals annually. An exception to this required task was made for the Wateri
class of male smiths and female potters, who were not
permitted to participate in agricultural labor (Gray
1963:77–79).
In some cases, sharecroppers contributed extrahousehold labor to agricultural work on cultivated
lands (Gray 1963:77–79). Sharecropping relations were
arranged when a household had more cultivated lands
than it could manage, or when extenuating circumstances prevented management of a given piece of
land.
Korea
Prior to land reforms imposed by the state, absentee landlords in one Korean coastal village took advantage of sharecroppers, and ultimately dispossessed 45
families, who were forced to move (Brandt 1971). Following reforms, usufruct rights were guaranteed, and
landlord compensation was standardized to one-third
of the crop. Landowners responded by attempting to
hire wage laborers whenever possible. Sharecropping
was equated with people of lower status; thus, any
tenant relationships that existed among kin were often
concealed. Brandt (1971: 53–56) documented that, in
fact, 30 families (28.5% of the total village) were involved in tenant relationships.
Overall, 12 households (11.5% of the total village)
possessed less than 0.1 ha of arable land. These
households supplemented their subsistence activities
by working as agricultural labor for clan relatives, making wine, performing specialized ritual actions, collecting and selling firewood, begging, and fishing (Brandt
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1971:56–8). Many land-poor households were forced
to fish for food, a subsistence activity associated with
low-status (Brandt 1971:53–56, 65). Households that
provided agricultural labor to relatives often participated in cooperative labor arrangements. These contributing households were often compensated with
reciprocated labor and/or a feast.
In addition to cooperative arrangements with kin,
patron-client relations between rich households and
poor, unrelated neighbors provided some extrahousehold labor. These arrangements did not offer
cash payment, but instead exchanged food, tools, or
access to resources for labor. A cash transaction between villagers was not common, and was considered
in bad taste except in the context of the local store
(Brandt 1971:72–73).
Pashtun
The Pashtun of Afghanistan define themselves as
people who work the land that they own. Among the
Pashtun, all land owners were members of the same
water-users group. Canals were communally cleaned
and maintained by members of this group (Ahmed
1980:263). However, certain elders occasionally hired
a seasonal laborer from within the group to help with
the harvest or with other agricultural tasks (Ahmed
1980:269).
Relations between members of the water-users
group and outsiders were regulated by a caste system.
A patron-client relationship formed between Pashtun
and members of other castes. The non-Pashtun castes
that contributed agricultural labor included qusabgar
agricultural laborers and ijargar sharecroppers (Ahmed
1980:172). The extent to which outside labor and plot
renting were utilized is not well-described in ethnographic reports. However, given the Pashtun emphasis
on working their own land, extra-household labor was
probably not widespread.
Sinhalese
Traditional land holdings among the Sinhalese of
Sri Lanka included a house, an associated garden, and
irrigated fields (Leach 1961:64). In the post-colonial
period, land was divided into freeholdings, which were
owned outright (Leach 1961:49–50), and badu idan, or
permanent crown leases (Leach 1961:50–52).
There were three acceptable ways to transfer land
holdings. It could be sold, preferably to a close kinsman (Leach 1961:136–8), mortgaged long-term (ukas)
(Leach 1961:242–253), or put into a short-term sharecropping lease (andē). If the land was placed in a
sharecropping lease, one-half of the crops went to the
landlord, who was also responsible for providing some
agricultural labor (Leach 1961:242, 266). Everyone
owned some land, but those in need of additional land
would often sharecrop via andē leases (Leach

Watkins

110

1961:230). Most landlords and tenants were close kin
(Leach 1961:243).
Labor among the Sinhalese was organized at the
household level. However, outside agricultural labor
could also be hired to work land. Laborers were either
paid through a wage system, or by reciprocal work
(Leach 1961:242). Cash, however, was not exchanged
among friends or kin (Leach 1961:251). In addition,
there were other forms of extra-household agricultural
labor. Laborers were hired from outside of caste
groups, reapers were sometimes employed and paid a
percentage of what they harvested, and reciprocal labor gangs (kayiya), primarily composed of affinal kin,
were occasionally mobilized. The general laborers and
the reapers were often drawn from groups of people
who were outside of the employer’s water-user group.
Labor gangs, however, consisted of people who were
generally within a land owner’s water-use group
(Leach 1961:264). Labor devoted to canal/irrigation
management was also organized through individual
land holding households. Each plot holder tended to
his own canal maintenance. A plot holder was individually responsible for maintaining the ditch adjacent
to his land (Leach 1961:64).
Ifuago
The literature pertaining to the Ifuago from the
Philippines is limited. As a result, I was unable to determine if any extra-household labor included wage
labor, sharecropping, or fixed rental occurred. However, the literature does document that both servitude
and slavery existed within Ifuago communities. Servants were attached to specific households and
worked for room and board. The relationship could be
terminated by either party at any time. Servants could
also inherit property. In some instances, children were
sold into slavery by poor parents. Slaves were often
set free and given a rice field when the master died. It
is unknown whether slaves and servants came from
within the water- users group (Barton 1922:34).
Idaw Tanan
Traditional subsistence practices among the Idaw
Tanan of Morocco included a mixture of dry farming,
irrigation agriculture, and herding. Households usually
owned both irrigated and dry fields, sometimes in different localities. Fields were not always irrigated during the first crop, especially in wet years. However,
irrigation was critical to the success of the second and
third crops. On average, there was enough water for a
third crop in two out of three years (Hatt 1974:77).
Each irrigated field was named and had a specified
water share (Hatt 1974:78). Households tried to negotiate their water turns so as not to overreach their labor force (Hatt 1974:260).
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Self-sufficiency is an important cultural ideal in
Idaw Tanan society (Hatt 1974:92). Thus, self-sufficient
households were considered to be well-off. In contrast, unfortunate households used the market, and
poor households sold labor (Hatt 1974:115). Approximately 20 percent of the population subsisted primarily on dry farming supplemented by herding (Hatt
1974:80). Slaves formerly did the herding, but, after
slavery was outlawed, low-status young people assumed this task (Hatt 1974:86).
The village congregation (jema’t) was composed of
males from all households with tenure to irrigated or
non-irrigated land (Hatt 1974:94). Community consensus was the most important factor that determined
land ownership (Hatt 1974:394–395). The jema’t made
decisions on all matters of common interest to the
village, including hiring water guards, closing agricultural land until harvest time to prevent theft and/or
spoilage (Hatt 1974:221), building and maintaining
canals via corvee labor (Hatt 1974:222–224, 258),
scheduling water turns (Hatt 1974:258), and settling
major disputes. Five percent of the population was
non-landowning specialists, who included hereditary
religious specialists and mediators, slaves or former
slaves, blacksmiths, and Jews specializing in liquor
manufacture (Hatt 1974:292).
Land was transferred in one of four ways. Fathers
and grandfathers were the holders of ayda, or full
rights to land. Sons maintained milk rights to land until
their father died, at which time their milk was converted to ayda. Women were prohibited from inheriting land, but some land was passed though women to
their husbands in the form of ti-yisti matrilineal inheritance. Patrilocal residence patterns created logistical
obstacles for households wishing to continue to work
ti-yisti land, and these parcels were often sharecropped by local male relatives who split the crop with
the landowner. Ti-yisti claims often lapsed and were
reincorporated into the holdings of the local patrilineage (Hatt 1974:366–374, 378). Sdaqt land was donated, and primarily existed as a legal means of distributing property in the absence of a legal heir (Hatt
1974:382). A son could be adopted via sdaqt (Hatt
1974:384). In rare transactions, marginal or token tiyisti land could be sold as bi’ya, often to finance some
small enterprise.
One alternative to transferring land was the maintenance of a second home with affinal kin in places
where a given household owns land but does not live.
In other cases, households maintained two houses,
leaving some household members in each house during various times of the year. These disparate land
holdings were often obtained via ti-yisti inheritance
(Hatt 1974:80).
Although the immediate household and relatives
provided a substantial portion of agricultural labor
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Table 2. Collective extra-household agricultural labor.
Extrahousehold
Agricultural
Labor

Group
Asia
Sinhalese
Ifugao
Korea
Ghilzai Pashtun

X
X
X
X

Servants

Slaves

X

X

Wage

Sharecrop

Fixed Rent

X
X
---------------No Data----------------X
X
X
X

X
X
?

Africa
Sonjo
Amhara
Idaw Tanan
Europe
Törbel
North America
Pima
Tehuacan Valley

X
X
X

X
X

X

X

X
X

within Idaw Tanan communities, unrelated individuals
also performed some labor. Jaraka partnerships were
formed when unrelated persons farmed the other’s tiyisti land (both keeping the entire crop), or when persons sharecropped parcels. If both partners were landowners, the relationship was peer-to-peer (imaziyen)
(Hatt 1974:427). Poor tribesmen were often forced to
exchange household labor for food (usually via sharecropping). A poor person might also send a son away
to work temporarily in a wealthier household. However, hired hands were thought to shirk work and
“eat” their employer by draining resources (Hatt
1974:383). The host provided for the subsistence of
the hired male and paid cash to the family annually
(Hatt 1974:428–429). Short-term refugees occasionally
entered into patron-client relationships with a powerful land-owning member of their blood group. These
refugees sometimes married a family member of their
patron, were granted land, and became a full member
of the tribe (Hatt 1974:278–280). Both types of client
laborers were classified as “rented sons,” and were
usually fully integrated into the patron’s household
during the period of the contract (Hatt 1974:430).
Discussion
In every ethnographic case examined, at least
some agricultural labor was contributed from beyond
the household (Tables 2 and 3). Extra-household labor
was a rare occurrence in Törbel. It occurred only when
distant, unmarried kin joined the household as a type
of servant, when households hired wage laborers, or
when households entered into periodic sharecropping
agreements. As indicated above, the inheritance, marriage, and exchange systems in Törbel generally selected for land holdings that could be worked by a single household, and thus minimized the need for extra-

X
X

X
X

X
X
X

X

X

X

X
X

household labor. A need for extra labor was also rare
among the Pashtun, who have a cultural ideal encouraging group members to work only the land that they
own.
Sharecropping was the most common form of extra-household labor. It occurred in all nine cases for
which data were available; it even occurred in the
Pashtun and Törbel cases, where extra-household labor was rare. Wage labor was the next most common
form of labor. It occurred in seven of the nine cases for
which data were available. Fixed renters were only
observed in two cases (Table 2).
Slavery and servitude occurred in 30 percent and
40 percent of the respective cases (Table 3). However,
it is likely that slavery was under-represented in the
ethnographic sample, because colonial powers had
begun to take root in many areas during the time that
the data were collected. Slavery was common in PreColumbian North America (Meltzer 1993:61–74). Historic period witnesses observed the Pima and Papago
enslaving Apaches and Yumans and selling them to the
Spanish in 1863 (Meltzer 1993:69). Servitude was most
prevalent in more industrialized economies or in societies with institutionalized social classes, and as such,
probably did not occur among the Hohokam. Because
it is difficult to identify slavery and servitude in the
archaeological record, I do not consider these forms of
extra-household labor in the rest of this paper. Nevertheless, I suggest that both forms of labor, particularly
slavery, may have existed within Hohokam communities.
The mutual pooling of labor among households
was an additional form of extra-household labor identified in the ethnographic survey. This practice was
mentioned in six of the ethnographies and was currently in practice in four of these cases. Although such
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Table 3. Extra-household agricultural labor divided by water user group and co-resident community.
Within Water Users Group

X
X

X
X

X
X
X

X

X

X

X

----------All Members---------

X

----------All Members--------X
X

mutual aid was probably common among Hohokam
communities, it is extremely difficult to identify
archaeologically.
The ubiquity of sharecropping among ethnographically documented smallholder irrigation agriculturalists
suggests that sharecropping was practiced within Hohokam society. Wage labor was less prevalent than
sharecropping in the ethnographic data, but was still
common among the ethnographic cases reviewed in
this paper. The Hohokam economy, however, was not
monetary. Therefore, I do not expect that wage labor
was present among the Hohokam. Fixed rent was the
least common form of extra-household labor in the
ethnographic sample. This type of labor arrangement
occurred within the water-users group among the Sinhalese and outside the water-users group in the Korean fishing village. It is also possible that fixed rent
arrangements were present in Hohokam communities,
but the scarcity of fixed rent arrangements in the ethnographic sample implies that it is less likely to have
occurred in the Hohokam world.
I then categorized the sources of extra-household
labor according to their positions in the water-users
group and in the co-resident community (Table 3). I
performed this classification in order to construct a set
of test expectations that could be evaluated in the ar-

X
X

X
X

X

X
X

Fixed Rent

X

Sharecrop

X

X
X
X
X
---------------------------------------------------No Data-----------------------------------------------X
X
X
X
X
?
X
X
X

X
X

Outside Water Users Group and
Co-resident Community

Wage

X
X

Fixed Rent

X
X
X

Sharecrop

X

Wage

X

Fixed Rent

X

Sharecrop

X

Wage

Slaves

Törbel
North America
Pima
Tehuacan Valley

X
X
X
X

Servants

Asia
Sinhalese
Ifugao
Korea
Ghilzai Pashtun
Africa
Sonjo
Amhara
Idaw Tanan
Europe

Extra-household Agricultural Labor

Group

Outside Water Users Group but
within Co-resident Community

?

chaeological record. More specifically, I generated a
set of expectations for the potential sources of extrahousehold labor in prehistoric Hohokam communities.
The only clear pattern that emerged from the ethnographic data was a tendency for wage laborers to be
drawn from the patron’s co-resident community, who
were not members of the water-users group (Table 3).
This lack of patterning may be due to the diverse nature of the irrigation systems in the sample. For example, some ethnographic cases included a single coresident community and irrigation system (such as the
Törbel and the Korean fishing village), while others
spanned many co-resident communities and wateruser groups (such as the Amhara and the Idaw Tanan).
A fine-grained analysis of these data, one that focuses
on the ethnographies covering many settlements and
irrigation systems, might yield information which can
be used to facilitate the creation of more detailed inferences for the Hohokam.

ARCHAEOLOGICAL IMPLICATIONS
FOR HOHOKAM SHARECROPPING
As the loci for mobilizing agricultural labor within
Hohokam social groups (Cable and Doyel 1985; Cable
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and Mitchell 1988:400; Crown 1983; Henderson
1989:334–357; 2004; Henderson and Clark 2004;
Kwiatkowski 1988; Rice 2001), field houses are the
most likely archaeological feature to yield evidence
relevant to sharecropping. Two hypotheses have been
proposed to explain field house residency: 1) field
houses were the first settlements in an area and were
occupied by a small set of colonizers living in and
around newly improved agricultural land (e.g., Cable
and Doyel 1985; Howard and Wilcox 1988:933–936),
and/or 2) field houses were occupied by members of
neighboring communities and represented markers of
land ownership (e.g., Henderson and Clark 2004).
I propose two additional hypotheses to test the
possibility that some field house residency represents
certain forms of sharecropping within Hohokam agricultural labor arrangements. These additional hypotheses state that 3) field houses were occupied temporarily by sharecroppers who had no claims to irrigated land, and/or that 4) field houses were utilized
logistically by members of a land-tenured household
who had either entered into a sharecropping agreement with the owners or who had inherited some land
from principal owners. It is important to note that I do
NOT consider these four hypotheses to be mutually
exclusive. At different places and at different times,
field houses may have been used for all of the hypothesized reasons or any combination of these reasons.
Hypotheses for Field House Residency
One often-repeated hypothesis that may explain
field residency asserts that field houses were temporary dwellings constructed by the first residents, or
colonizers, of an area. These colonizers would have
lived in field houses among newly improved agricultural lands during the growing season and then returned to their original village after the fall harvest
(Cable and Doyel 1985; Howard and Wilcox 1988:933–
936; Rice 2001:6–7; Woodson and Randolph 2000:264
–267). As fields and canals became established in the
colonized area, sturdy, relatively large residential
structures, likely classified as farmsteads, may have
succeeded the field houses. Eventually, some of the
farmsteads may have grown into full-fledged villages
with ballcourts and mounds (Howard and Wilcox
1988:934; Rice 2001:6–7). If the colonization hypothesis accurately explains field house residency in a given
archaeological case, then the field houses should predate any surrounding villages.
A second hypothesis that addresses field house
use states that these structures were occupied by the
residents of the nearest irrigation village as markers of
land ownership. Attempting to explain why field
houses are often located very close to irrigation villages, Henderson and Clark (2004) proposed that peo-
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ple from the nearest irrigation village occasionally
lived in their fields to claim ownership of the land, the
crops, and water rights. Although people likely used
logistical camps to tend to agricultural lands, it is likely
that complete households used field house sites to
serve an institutional function, a claim for ownership
of the land and its associated resources. If this hypothesis accurately explains the residency of particular
field houses in an archaeological case, then those
houses should be contemporary with, and contain ceramic assemblages that are consistent with assemblages from the nearest agricultural village.
Although the previously discussed hypotheses
have aided researchers to understand field house residency in a number of archaeological contexts, I suggest that it is important also to consider that field
house use may be associated with sharecropping arrangements. Thus, I propose two additional hypotheses that test field house connections to sharecroppers
and/or sharecropping labor relationships. A third hypothesis that may explain field house residency asserts
that sharecroppers without tenure to any irrigated
land may have temporarily resided in field houses for
the duration of their agreement with the patron
household. In addition, some sharecroppers may have
been from households that lived in the same resident
community as patron households. However, this kind
of relationship, between households in the same coresident community, would be very difficult to detect
archaeologically.
Rather than a landless class of peasants, I envision
some sharecroppers in the Hohokam world as members of households that had no tenure to irrigated land
and who hired on with a tenured household that could
not meet its own labor obligations. Thus, sharecroppers were likely to establish labor arrangements in wet
years when the amount of irrigated land exceeded the
supply of labor, or when circumstances such as unexpected death or illness prohibited a tenured household from being able to muster enough labor to farm
their land independently. Note that sharecropping arrangements would have been particularly beneficial to
land-tenured Hohokam households when water availability was unpredictable from year to year, because
sharecroppers would have been much easier to cut
loose than permanent household members in a time
of scarcity.
Ceramic assemblages in field houses utilized by
households that did not have tenure to irrigated land
should be similar to assemblages recovered from areas
where ak-chin agriculture was practiced, including the
Northern Periphery of the Phoenix Basin. I provide an
example below that identifies a potential sharecropping arrangement at a field house site on the Arizona State University campus.
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A fourth hypothesis that addresses field house
residency considers logistical uses. This hypothesis
suggests that field houses may have been utilized logistically by members of a tenure-holding household
head-quartered in a distant co-resident community
and who inherited/acquired the land from a principal
household. Alternatively, the house may have been
used by members of a household who had entered
into share-cropping agreements with residents of a
more distant community. If a sharecropping arrangement did exist among members of tenure-holding
households who lived in different co-resident communities (and possibly in different water-use groups),
then the ceramic assemblages from given field houses
should more closely resemble assemblages in the
home village.
Unfortunately, archaeological research has not
been able to elucidate any details about Hohokam
land inheritance rules and the relationship of these
rules to sharecropping arrangements. I suggest that it
is reasonable to infer some understanding of inheritance rules among Hohokam households through ethnographic analogs. I consider several of the ethnographic descriptions discussed above to identify some
useful ethnographic analogies. Among the Pima,
households that moved did not retain immediate
rights to their land and its resources. Rather, close
relatives who belonged to other households that remained near the fields managed the land and associated resources. It was customary for those managing
the land to share a portion of any crop, if possible,
with the household that moved. Finally, relatives were
often socially obligated to return the land and resources to the original owner if and when that household returned. Relatives often bought land from
households that were permanently relocating. In the
Tehuacan Valley, families often moved their primary
residence to a new co-resident community but retained their land holdings in the place of their original
dwelling. Several wealthy families often maintained
land and water in multiple user groups, because participation in water-user groups was not dictated by the
location of residence. The Idaw Tanan also held spatially diverse land holdings. Idaw Tanan token matrilineal inheritance, via ti-yisti, was generally responsible
for a household’s wide spatial distribution of holdings.
Typically, either sharecroppers (usually members of
the wife’s extended family who remained in the immediate area) or logistical parties from the tenure holding
household managed the land holdings and resources.
These logistical parties often stayed with affines or
maintained a second residence near their land. Sinhalese and Törbel households also maintained widespread land and resource holdings.
I suggest that the discussed ethnographic case
studies provide three important general inferences
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about land inheritance that may apply to inheritance
among Hohokam households. Foremost, in the ethnographic cases, households frequently belonged to
more than one water-users group. A household’s participation in a water-users group appears to have been
based largely on the ability to meet the labor and capital requirements necessary to maintain a canal system.
Households able to meet these obligations could, in
principle, maintain membership in more than one
group. Therefore, it is possible that some wealthy
households in Hohokam villages participated in many
water-users groups. Second, in most of the ethnographic cases, households that emigrated from one
location did not necessarily abandon their claims to
land tenure. Hohokam archaeologists cannot assume
that households that moved away from a Hohokam
village or local area lost their tenure claims or use
rights. Third, in some of the cases, households who did
not live in the nearest or even neighboring co-resident
community still worked the land to which they had a
claim. Logistical parties continued to work land in an
area far from their household’s primary residence.
Thus, if some Hohokam households were able to maintain tenure on land holdings some distance from their
residence, these households may have sent logistical
parties to continue to work those lands.
This discussion of Hohokam land inheritance suggests that the proposed methodology cannot distinguish between households who maintain diverse land
holdings and sharecroppers. Recall that the fourth hypothesis focuses on the logistical use of field houses.
The strategic, intermittent use of these structures
could be related to labor parties from households who
inherited land in different places or who maintained
rights to land in spatially disparate places. Some use of
field houses could also be associated with sharecroppers hired by distant households to manage their land.
If the logistical-use hypothesis accurately explains
field house residency in an archaeological case, then
the ceramic assemblage of a given field house should
resemble the assemblage from a distant irrigation village more closely than a ceramic assemblage from a
spatially proximate village. In other words, the assemblage should be more similar to assemblages from
other spatially separate villages than it is to assemblages from the nearest irrigation village.
An Archaeological Test of the Hypotheses on
Field House Residency
An archaeological test of the four hypothesized
explanations for field house residency is dependent on
a concept that Rice and Ravesloot (2001:10–12; see
also Rice 2001:7) originally proposed in their research
on the middle Gila River. They suggested that a detailed analysis of the small, logistical sites between
irrigation villages can be associated with settlements
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Figure 1. Setting of the Barrett Honors College site, AZ U:9:281 (ASM), in the Phoenix Basin (lower Salt River
Valley from Turney 1929; Queen Creek from Dart 1983; middle Gila River Valley from Woodson 2007).

within or beyond the middle Gila area through a detailed analysis of ceramics. For each field house site, a
given ceramic assemblage can be compared to assemblages at the surrounding villages to determine the
point of origin for the logistical activity.
However, there are two important requirements
that the feature and ceramic data must meet in order
for the comparative analysis of ceramic assemblages
to produce a useful result. First, each field house must
be well-dated (to rule out colonization). Second, and
most importantly, the plain ware and red ware sherds
in each field house assemblage must be classified according to the Abbott-Schaller temper typology
(Abbott 1994, 2000; Schaller 1994) and reported by
feature. The classification of ceramics by this typology
creates a powerful tool for measuring the movement
of people across a local landscape in the Phoenix Basin.
If the people who occupied a given field house
were primary residents of a local village, then the ceramic assemblage of that field house should mirror
assemblages found at a local village. In contrast, if the
people who occupied a given field house came from a
more distant location or at least from a nonneighboring village, then the ceramic assemblage from

that field house should not be a subset of the larger
assemblages found at local villages.

BARRETT HONORS COLLEGE PROJECT
A field house that was likely occupied by sharecroppers without land tenure was recently identified
during excavations at the Barrett Honors College on
the campus of Arizona State University (Steinbach et
al. 2008; Watkins and Rice 2008) (Figure 1). A total of
24 cultural features associated with the Hohokam occupation of the area were documented during the investigation: canals, human burials, extramural pits and
hearths, and two field houses (Figure 2). A study that
includes a large sample of Hohokam field houses is
currently in press (Watkins et al. 2011). The present
discussion focuses only on the features excavated at
the Barrett Honors College.
The first field house, which dates to the middle
Sacaton phase (ca. A.D. 1000 to 1070), was dominated
by ceramics with phyllite and Squaw Peak Schist temper types. These temper varieties are commonly found
at contemporary sites in the Northern Periphery, an
area without irrigation agriculture. The phyllitetempered sherds may also have been manufactured in
the area of Las Colinas, but no rim sherds were present
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tenure to this land from elsewhere on Canal System 1.
These two hypotheses can be differentiated when
early Classic ceramic data from other irrigation village
sites on Canal System 1 become available. Regardless,
the ceramics associated with this field house were
likely produced along Canal System 1, whereas those
from the other field house were produced on the
north side of the Salt River.

SUMMARY AND DIRECTIONS FOR
FURTHER RESEARCH

Figure 2. The Barrett Honors College site, AZ U:9:281(ASM),
on the Arizona State University Tempe campus.

in the phyllite-tempered assemblage. Rim sherds could
have assisted in differentiating a Las Colinas production locale from a Northern Periphery locale, because
only large to medium-sized water jars were manufactured at Las Colinas during this time period. The phyllite-tempered vessels were likely transported by the
residents of the field house to the site, as vessels with
this type of temper are not found south of the Salt
River in any significant quantity during this time period. The specific point of origin of these sharecroppers could be better determined if the phyllitetempered pottery was subjected to chemical analysis
with the electron microprobe. However, the presence
of Squaw Peak Schist with the phyllite-tempered ceramics implies that the Northern Periphery is a more
likely point of origin for the occupants of this field
house.
The second field house, an early Classic period feature, was associated with a ceramic assemblage consistent with the nearest agricultural village, La Plaza.
Unfortunately, comparative data from other contemporary villages on Canal System 1 were not available at
the time of our analysis. I am therefore unable to exclude the possibility that the users of this feature were
sharecroppers or members of a distant household with

Sharecropping, in which a household exchanges
labor on a piece for land for a portion of the crop produced, is ubiquitous within the ethnographic sample of
smallholder intensive irrigation agriculturalists. Based
on these results, it seems likely that the Hohokam
practiced sharecropping. In this paper, I have introduced a methodology that uses ceramic sourcing data
to identify some forms of sharecropping at Hohokam
field houses.
I have presented an archaeological case study in
which two field houses were identified as potential
residences of sharecroppers. One field house was
likely used by sharecroppers from a non-tenured
household from the Northern Periphery, or perhaps
sharecroppers from a Canal System 2 settlement. The
second field house was likely used by a household
from the immediately adjacent village. However, it
also possible that the second house was the logistical
base for a household whose primary residence was
elsewhere on Canal System 1. Clearly, a sample size of
two field houses is not substantial enough to identify a
pattern in field house residency and/or use. I hope
that other researchers will begin to date field houses
and to conduct sourcing analyses using the AbbottSchaller temper classification. It may also be possible
to extract a larger sample from the excavation notes of
projects such as the excavations at the Sky Harbor Airport North Runway.
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COMMUNITY DISINTEGRATION:THE VALENCIA
COMMUNITY DURING THE ELEVENTH CENTURY
Michael W. Lindeman
James M. Heidke

ABSTRACT
This paper explores the settlement history of the Valencia
Community, one of the preeminent Hohokam farming communities
in the southern Tucson Basin in the Pre-Classic period. Special attention is paid to a shift in settlement that occurred during the
eleventh century, a relocation which is interpreted as a fracturing
of the community. The settlement shift involved the apparent
movement of an entire residential group from the southern plaza
to the northern margins of the Valencia site, and then to an entirely
new site less than 500 m to the north. This residential move is
viewed as evidence of social tensions between two constituent
factions of the community. The social dynamics evident at the Valencia Community provide an opportunity to explore aspects of
Hohokam social, political, and economic organization.

In this paper, we examine the settlement history
of the Valencia Community, a large Hohokam farming
community in the southern Tucson Basin (Figure 1).
The community was a center of population along the
eastern banks of the Santa Cruz River for much of the
Pre-Classic period, with an occupation beginning in the
late Agua Caliente phase (ca. A.D. 350–500) and continuing through the end of the Middle Rincon phase
(ca. A.D. 1000–1100) (Doelle 1985; Elson and Doelle
1986; Wallace 2003). At the heart of the community
were two plazas and a ballcourt—central facilities for
gatherings, feasts, and celebrations (Figure 2). The
people living at Valencia would have been enmeshed
in social interactions on a variety of levels: households,
social factions, and communities. Ritual, social, political, and economic activities would have bound people
together in relationships based on kinship, friendship,
and necessity. These interactions would have fostered
a sense of community among the inhabitants. However, such connectivity has a flip-side, and viewing
such associations as purely beneficial or simply pro-

moting social solidarity would be naïve (Brumfiel
1992). Envisioning prehistoric societies as homogenous entities with common social and economic situations obscures a great deal of variability, and masks
inherent tensions, conflicts, and resolutions that
shaped prehistoric society. Tensions based on differences in social standing, access to agricultural land, kin
group membership, and productive pursuits could

Figure 1. Location of the Valencia Community.
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Figure 2. Sites in the Valencia Community.

have led to conflict within the community. The following discussion reviews the settlement history of the
Valencia Community with a particular emphasis on the
settlement shifts that occurred in the eleventh century. The settlement shifts are interpreted as a fracturing of the community.

THE VALENCIA COMMUNITY
We follow Doelle (1985; see also Doelle and Wallace 1991) in using the term Valencia Community to
describe a group of affiliated sites that extend along
the Santa Cruz River between Valencia and Irvington
roads. This usage is consistent with Nelson’s (1994:3)
view that “*t+he focus on community points to a human group, not just to a place or a site. Sites sometimes constitute communities and sometimes are subsumed by them.” It is also consistent with Wills and
Leonards’ (1994:xiii) broad definition of community
which states that a community is a “a residential group
whose members interact with one another on some
regular basis.” The discussion of the Valencia Community that follows focuses on the three major sites that
made up the community: Valencia proper, AZ BB:13:15
(ASM), and two sites located to the north of the main
complex, AZ BB:13:74(ASM) and AZ BB:13:103(ASM).
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The heart of the Valencia Community sits on a
roughly 27 ha parcel that Pima County recently purchased to preserve the archaeological site. The Pima
County parcel encompasses the core of the Valencia
site; it includes the area immediately adjacent to the
plazas and ballcourt as well as areas slightly removed
from the core. Archaeological work on the county parcel has been limited and our best information comes
from a detailed surface collection conducted by Elson
and Doelle (1986). The collection was largely conducted in 25-m-square grids, which provided good spatial resolution for core and near-core areas of the site.
Heidke recently re-analyzed the ceramic assemblage
collected during this work. In addition, archaeological
excavations have been conducted along the margins of
the Pima County preserve at Valencia. Of particular
note for this study are Wallace’s (2003) excavations at
Valencia Vieja, Doelle’s (1985) excavations in Calle
Santa Cruz along the western margin of the site, and
Lindeman’s (2006) work at Valencia Northeast. Archaeological data from subsurface contexts have been
recovered from the two sites north of Valencia proper,
BB:13:74 and BB:13:103 (Bradley 1980; Lindeman
2003; Lindeman and Wörcherl 2009; Schott 1978;
Sense 1980; Whitney and Lindeman 2003).
To understand the settlement and organizational
changes that occurred during the Middle Rincon subphase, we rely heavily on the seriation of Middle Rincon Red-on-brown collections into three parts, known
as MR1, 2, and 3 (Heidke 1995; Wallace 1986). Unfortunately, these data are only available for the more
recent excavations. During his reanalysis of the Valencia surface data, Heidke found few sherds large
enough to assign to specific portions of the Middle
Rincon sequence. In this analysis, surface collections
from the Valencia core and near-core areas can only
be attributed to the phase level, while excavated materials from the Valencia peripheries and sites north of
Valencia proper can be assigned to finer level subdivisions.
Pioneer and Colonial Periods
The first well-documented occupation of the Valencia Community began with the founding of Valencia
Vieja during the late Agua Caliente phase (ca. A.D. 350
–500) (Figure 3) (Lindeman and Wallace 2004; Wallace
2003). The settlement, which began with a handful of
structures, grew into a relatively large plaza-centric
village during the early portions of the Tortolita phase
(ca. A.D. 500–700). Over 300 pithouses are estimated
to have once been present at the site, with an estimated population of approximately 100 people at any
given time (Wallace 2003). The founding of the plaza
may have represented the creation of an integrative
facility that linked the people of the Valencia area
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(CDO) (ca. A.D. 750–850) and Rillito phase (ca. A.D.
850–950) diagnostic ceramics is informative. The reanalysis of CDO and Rillito diagnostics demonstrates
that nearly 60 percent of these ceramics were recovered from the core area, around the plazas and ballcourt, and that the remainder of the diagnostic sherds
were found in adjacent areas (Figure 5). In contrast,
relatively little Colonial period material has been identified in excavations along the Valencia periphery, with
the exception of a few structures southeast of the core
(Ruble 2004). This speaks to both the concentration of
population around the plaza-ballcourt complex and
the centrality of these communal features.
Sedentary Period
In analyzing surface data from the Valencia core,
Doelle and Wallace (1991:319) note that “*f+or the
Middle Rincon subphase, the southern cluster of population almost disappears,” while the northern cluster is
reduced but persists. The ceramic reanalysis does not
contradict this conclusion, but adds details that can
help flush out the intensity and timing of the population shift.

Figure 3. Early Pioneer period settlement in the Valencia
Community.

(Wallace and Lindeman 2008). At A.D. 700, this portion
of the site was apparently abandoned quite rapidly.
By the Snaketown phase (ca. A.D. 700–750), the
Valencia Vieja residents likely moved south some 500
m to the core of the Valencia site (Figure 4). At the
center of the site were two plazas that served as focal
points for the settlement. Feast days, religious ceremonies, and political events would likely have been
marked by gatherings on the plazas. An earthenbermed ballcourt sits between the two plazas at Valencia. The location of these features—almost all are
located adjacent to plazas—speaks to the centrality of
events at ballcourts to the social life at Valencia. The
position of the ballcourt, between the two plazas, may
point to a symbolic joining of the village inhabitants,
who had divided themselves into two social groups,
each with their own plaza.
Surface collections conducted at Valencia by Elson
and Doelle (1986) provide the majority of dating information from the central site precincts. Heidke has recently reexamined the collections. While the low number of Snaketown phase (ca A.D. 700–750) diagnostics
(n=15) precludes any firm conclusions about their distribution, the concentration of Cañada del Oro phase

Figure 4. Late Pioneer and Colonial period settlement in
the Valencia Community.
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At the beginning of the Early Rincon phase (ca.
A.D. 950–1000), people began to move away from the
Valencia core. If we assume that the relative percentage of diagnostic ceramics reflects occupation intensity, then we can demonstrate graphically that the
core area decreased in importance from the end of the
Colonial period through the Middle Rincon (Figure 5).
The relatively stable state of core occupation during
the Colonial period began to decline during Early Rincon, from almost 60 percent to 51 percent. This process accelerated by Middle Rincon, with only 34 percent of Middle Rincon diagnostics found in the core
area.
The data presented in Figure 5 do not necessarily
indicate a depopulation of the core. Rather, these data
may be indicative of a population explosion during
Middle Rincon. To address this question, diagnostic
counts from the Cañada del Oro, Rillito, Early Rincon,
and Middle Rincon phases were standardized based on
average decorated percentages found on sites of each
phase (Heidke 2004). Figure 6 shows the standardized
frequencies of phase diagnostics from the Valencia
core. A dramatic dip is evident around both the north
and south plazas from Rillito to Early Rincon, with

Figure 8. Middle Rincon 2 and 3 settlement in the Valencia
Community.

Figure 7. Early Rincon to Middle Rincon 2 settlement in the
Valencia Community.

fewer Early and Middle Rincon diagnostics found
around the south plaza than around the north plaza
(for Middle Rincon, south plaza n=31 and north plaza
n=48). In tandem, the analyses summarized in Figures
5 and 6 show a decreasing intensity of settlement in
the Valencia core during Middle Rincon times and a
concomitant movement to the periphery.
Initially, settlement did not range far from the plazas with people settling along the margins of the core
(Doelle 1985; Elson and Doelle 1986; Lindeman 2006).
Excavations just outside of the core at Valencia Northeast revealed four loci that were settled during the
Early Rincon subphase and early in the Middle Rincon
subphase (MR1 subdivision) (Lindeman 2006) (Figure
7). Doelle’s (1985) work within Calle Santa Cruz suggests a similar pattern for settlement on the northwestern margins of the Valencia core, with one house
cluster established by the Early Rincon phase (see Figure 7).
The movement to the margins of the core appears
to have been short-lived (Figure 8). At Valencia Northeast, the four loci appear to have been abandoned by
the end of the MR2 portion of Middle Rincon
(Lindeman 2006). West of the core, the data is more
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Figure 9. Possible settlement shifts from Middle Rincon 1-2
to Middle Rincon 2-3 in the Valencia Community. Settlement shifts are identified using ceramic small element,
obsidian, and agave data.

ambiguous because Wallace’s (1986) preliminary ceramic seriation did not identify trends within Middle
Rincon (Doelle 1985). However, given the lack of pure
Middle Rincon contexts at Locus E, this house cluster
appears to have been abandoned relatively early in
the Middle Rincon subphase (Doelle 1985).
Coincident with the abandonment of courtyards
near the site center, a new settlement was established
at BB:13:74 and BB:13:103, roughly 700 m north of the
plazas and ballcourt. Excavations at BB:13:74 and
BB:13:103 have produced sufficiently large samples of
decorated ceramics to place their founding during the
second half of Middle Rincon, either MR2 or MR3—
exactly when loci to the south were being abandoned
(Lindeman 2006; Lindeman and Wöcherl 2009). It thus
appears that people left the core of the Valencia site,
particularly the southern plaza, and settled in a new
location.
Some evidence connects people living at Valencia
Northeast to the settlers of BB:13:74 and BB:13:103
(Figure 9). Looking at small geometric elements
painted on the ceramics, Heidke and his colleagues
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(2009) found that certain elements were unique to
specific loci at Valencia Northeast. Comparing this information to similar stylistic data from BB:13:74 and
BB:13:103, he found that small geometric elements
specific to loci at Valencia Northeast were limited to
certain loci at BB:13:74 and BB:13:103. Thus, particular
loci from Valencia Northeast shared the same suite of
unique small elements in painted pottery designs with
their northern counterparts (Table 1). Given the evidence for ceramic production at Valencia Northeast
and at BB:13:74, Heidke and his colleagues (2009)
raise the possibility that potters, using unique sets of
small elements, moved from Valencia (BB:13:15) to
BB:13:74 and BB:13:103.
The distribution of obsidian parallels the pattern
found in the ceramic small element data (Ryan 2009).
Of the 11 Middle Rincon loci that have been sampled
at Valencia, BB:13:74, and BB:13:103, obsidian was
recovered from only one locus at Valencia Northeast
and from two loci at BB:13:74. The loci that contained
obsidian also shared unique small geometric elements
in their painted pottery designs. Macrobotanical data
further support movement from Valencia Northeast to
BB:13:103 (Diehl 2009). In the sample of eleven Middle Rincon loci, agave was recovered from only a single
locus at Valencia Northeast and from the one Middle
Rincon locus at BB:13:103. This spatial pattern mirrors
the distribution of exclusive small elements that
Heidke and his colleagues (2009) identified in pottery
designs.
If the occupants of a locus established contacts for
acquiring obsidian or preferences for working with
obsidian, these contacts and/or preferences likely remained even after relocation to a new area. The same
can be suggested for the presence of agave in houseTable 1. Small element data from Middle Rincon loci in the
Valencia Community. Shared elements suggesting possible
movement are shaded in gray.
Element
Category

A.D. 990
- 1040s
BB:13:15
Locus A

55.1
9
104.2
96
205
1
2
19
32
47
51

P
P
P
―
―
―
―
―
―
―
―

VALENCIA SITE RESIDENTIAL LOCI
A.D. 1040 - 1100
A.D. 990
- 1040s
BB:13:7
4 Locus
J1
P
P
P
P
―
―
―
―
―
―
―

BB:13:74
Locus J2
―
P
P
―
P
―
―
―
―
―
―

BB:13:1
5 Locus
C
P
―
―
―
―
P
P
P
P
P
P

A.D.
1040 1100
BB:13:10
3 Locus A
P
―
―
―
―
P
P
―
―
―
―
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hold assemblages. Given the overall rarity of agave in
the assemblages, the presence of agave at only two
loci may indicate that the inhabitants had established
privileged access to it or a had preference for agave, as
a fiber, food or both. If this is the case, these preferences would likely have been retained by people even
after they moved.
The data linking the residents of specific loci at
Valencia Northeast with those at BB:13:74 and
BB:13:103 are intriguing but require further testing to
establish with confidence. What can be stated unequivocally, however, is that peripheral areas around
Valencia were abandoned during MR2 and new settlements were established at BB:13:74 and BB:13:103.
Furthermore, it appears that this movement was substantial and involved a large number of people. Previous investigations at BB:13:74 and BB:13:103 exposed
11 house clusters at the two sites (Bradley 1980; Lindeman 2003; Lindeman and Wörcherl 2009; Schott
1978; Sense 1980; Whitney and Lindeman 2003).
Inspection of unexcavated portions of BB:13:74
has identified additional trash mounds that indicate
the presence of other house clusters. Pooling the surface and excavation information leads to a conservative estimate of 13 to 15 house clusters at the two
sites. If each of the house clusters represents a household, then the movement of such a large number of
households away from the core of Valencia would
have been a major event, representing a move of potentially half of the population.
Classic Period
During the Late Rincon phase (ca. A.D. 1100-1150),
population in the Valencia Community was dramatically reduced. There are some indications of a remnant
population north of the northern plaza at the Valencia
site (Doelle 1985; Elson and Doelle 1986). The splinter
group that settled at BB:13:74 and BB:13:103 appears
to have largely abandoned the community (Only a single field house remained at BB:13:103.) (Lindeman and
Wöcherl 2009). Tanque Verde phase (ca. A.D. 1150–
1300) occupation of the Irvington to Valencia Road
area consists primarily of scattered pithouses, with
examples at BB:13:74 and at Valencia Vieja (BB:13:15)
(Bradley 1980; Lindeman and Wöcherl 2009; Wallace
2003; Whitney and Lindeman 2003).

DISCUSSION
After roughly 250 years of relatively stable occupation centered on the plazas and ballcourt in the Valencia site core, the following 150 years appear to have
been tumultuous times in the Valencia Community.
The changes in settlement began relatively slowly,
gained steam through the eleventh century, lead to
the splintering of the community, and ultimately re-
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sulted in its abandonment. Many of the changes in
settlement seem focused on the southern plaza, which
appears to have been nearly depopulated during the
Middle Rincon subphase (ca. A.D. 1000–1100).
The movement of an entire residential group from
the Valencia core to new settlements less than 700 m
to the north points to a fissure within the community.
Unfortunately, the causes underlying the rift between
community factions are unclear. The relatively slow
movement away from the site core suggests that it
was a social issue that developed gradually and that
became more divisive over time. The choice of settlement location, far enough to create physical space but
still adjacent to agricultural land and canals used by
the larger community, suggests that the initial splintering was not caused by degradation of the floodplain
from channel entrenchment (Waters 1988; Waters and
Ravesloot 2001). Nevertheless, it is evident that the
residential split in the Valencia Community foreshadows the virtual abandonment of the area less than half
a century later.
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HOHOKAM POTTERY PRODUCTION AREAS AND
THE ORGANIZATION OF CERAMIC PRODUCTION
AND EXCHANGE IN THE PHOENIX BASIN
M. Kyle Woodson

ABSTRACT
Understanding the distribution and consumption of goods can
only be achieved through the delineation of the organization of
production. The prevailing model of the organization of Hohokam
ceramic production and exchange in the Phoenix Basin is based
largely on indirect evidence. Direct evidence for production is scant
but is necessary to evaluate this model. This paper reviews the
known Hohokam pottery production areas in the Phoenix Basin and
describes a recently discovered locus at the Sweetwater site in the
middle Gila River Valley. The implications of the direct evidence for
our understanding of the organization of Hohokam ceramic production and exchange in the Phoenix Basin are discussed. Overall,
the evidence indicates that Hohokam pottery production encompassed greater than expected organizational variability.

Archaeologists have long assumed that ceramic
containers were produced and consumed at the
household level in autonomous, egalitarian villages
across the prehistoric Southwest (e.g., Judd 1954:235;
Schroeder 1982; also see discussions in Cordell 1991
and in Plog 1995). This assumption was based on the
belief that pottery production in historic Southwestern
Native American communities was an appropriate analog for prehistoric ceramic production (Mills and
Crown 1995:6). Although Anna Shepard (1942; Kidder
and Shepard 1936) first questioned this reliance on
analogy, research over the past two decades has revealed a sophisticated structure for ceramic production and exchange systems among prehistoric Southwestern groups (e.g., Abbott 2000, 2003a; Abbott, ed.
1994; Abbott et al. 2007; Crown 1994; Harry 2000;
Heidke 1996; Mills and Crown 1995; Wallace and
Heidke 1986). In the Hohokam region of south-central
Arizona, analyses of the production technology of pottery—especially temper composition—and geological
studies of temper sources (e.g., Abbott, ed. 1994;

Heidke 1996; Lombard 1987; Miksa 2001; Schaller
1994) have led to significant insights regarding the organization of production and exchange. For instance,
Hohokam archaeologists now contend that a relatively
small number of settlements produced the majority of
the utilitarian pottery used in the Phoenix Basin (e.g.,
Abbott 2003b; Abbott and Walsh-Anduze 1995:106).
Certain villages or locales specialized in the production
of plain, red, and buff ware pottery vessels that were
distributed across varying distances in different
spheres of exchange (Abbott et al. 2001; Heidke 1996;
Van Keuren et al. 1997; Wallace and Heidke 1986).

Figure 1. Map of south-central Arizona showing the location of the Sweetwater site and other sites mentioned in
the text.
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Clear temporal changes also are evident in the production loci of these pottery types as well as in the structure of their exchange systems.
Despite these advances in knowledge, very little
evidence for the actual locations where pottery was
made and fired has been found in the Hohokam region
or in the Southwest as a whole (Mills and Crown
1995:7; Sullivan 1988:23; also see Bernardini 2000).
Although a number of Hohokam sites contain indirect
evidence for pottery production, only seven sites in
the Phoenix Basin contain unambiguous, direct evidence for on-site pottery production out of thousands
of known sites (Figure 1). As used here, direct evidence
means the site contains raw materials, tools, debris,
and facilities (e.g., mixing basins, firing pits) associated
with pottery production in primary-use contexts
(Costin 1991:18–19; Mills and Crown 1995:7). The discovery of a pottery production area at the Sweetwater
site in the middle Gila River Valley constitutes a significant addition to this limited database (Woodson
2002).
This paper reviews the current evidence for Hohokam pottery production areas in the Phoenix Basin. To
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provide a framework for evaluating these production
areas, the parameters of the organization of ceramic
production are briefly reviewed, and the prevailing
model of Hohokam ceramic production and exchange
during the Sedentary and Classic periods in the Phoenix Basin is outlined. The final section discusses the
implications of the direct evidence for understanding
the organization of ceramic production and exchange
in the Phoenix Basin.

ORGANIZATION OF CERAMIC
PRODUCTION
The organization of ceramic production encompasses the ideas of “where, when, *and+ how ceramics
were made,” as well as “who is producing for whom
and why” (Mills and Crown 1995:2). It characterizes
the “social, economic, and political contexts of production and how these contexts change through
time” (Mills and Crown 1995:2; also see Arnold 1985;
Bey and Pool 1992; Costin 1991). The self-sufficient
farming household represents the fundamental production unit for pottery manufacture in the late pre-

Table 1. Costin’s (1991) four parameters of specialized ceramic production and their identified archaeological measures
(adapted from Mills and Crown 1995:5).
Parameters

Values

Archaeological Measures

Context
(Degree of vertical control over
production)

Independent, Attached

▪ Location of production tools, debris, or facilities vis-à-vis
high-status residences or administrative structures

Concentration
(Relative spatial organization of
production)

Dispersed,
Nucleated

▪ Relative spatial distribution of production tools, debris, or
facilities
▪ Homogeneity or heterogeneity in assemblage composition
(evenness)

Scale
(Size of producing unit and principles of recruitment)

Individual,
Household,
Community

▪ Size of production facilities
▪ Degree of standardization in raw-material preparation and
finished productsA

Part-Time,
Full-Time

▪ Number of vessels produced (controlling for population size
and duration of occupation)
▪ Range of economic activities represented
▪ Number of production steps usedB
▪ Standardization in raw-material preparation and finished
products
▪ Degree of skill

Intensity
(Amount produced per unit of
time)

A

Standardization may be a measurement of both the size of the producing unit (scale) and the amount produced by that
unit during a given period of time (intensity).
B
This measure probably has a more curvilinear relationship with intensity. Low intensity of production will result in few production steps, as well as many cases in which items are mass produced.
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historic Southwest (Hagstrum 1995:284). According to
Hegmon and others (1995:33), the household craft
production strategy is characterized by three basic
modes of production: “(1) unspecialized household
production, in which each household makes pottery
for its own use; (2) dispersed individual specialization,
in which a few individuals or households make pottery
for an entire community; and (3) community specialization, in which individual specialists, aggregated in a
limited number of communities, produce pottery for
regional distribution” (also see Hagstrum 1995:286).
Specialization is defined here as “production above the
needs of the household for purposes of exchange…The
term implies a relatively small number of producers in
relation to the number of consumers” (Hegmon et al.
1995:33, citing Spielmann 1988:1).
Costin’s (1991) typology identifies four general
parameters that can be used to characterize the organization of specialized production: the context, concentration, scale, and intensity of production (Table 1).
Her formulation can also be used to describe unspecialized household production (Hegmon et al.
1995:31). This approach emphasizes organizational
variability by focusing on the multidimensional parameters of production, and stresses the economic
principle that production is interrelated with distribution and consumption (Mills and Crown 1995:4).
Technological analyses, such as studies of vessel
attributes and standardization, and distributional
analyses of pottery and pottery production tools can
provide information on Costin’s four parameters of
production (Stark 1985). Compositional analyses, incorporating geological studies of temper and clay
sources, are pivotal in identifying the general production sources of pottery. Such methods have been used
extensively in Hohokam ceramic studies, and they
form the primary basis for models of Hohokam ceramic production and exchange. Data from actual pottery production areas, however, are needed to provide
a more complete interpretation of the organization of
Hohokam ceramic production.

HOHOKAM CERAMIC PRODUCTION
AND EXCHANGE IN THE PHOENIX
BASIN DURING THE SEDENTARY AND
CLASSIC PERIODS
The prevailing model of the organization of Hohokam ceramic production and exchange during the Sedentary and Classic periods in the Phoenix Basin, elaborated most recently by Abbott (e.g., 2000, 2001a,
2001b, 2003a; Abbott, ed. 1994) and his colleagues, is
based largely on statistical and compositional analyses
of ceramic assemblages from various Hohokam sites
and on geological studies of temper sources (Table 2).
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In general, the Sedentary period is viewed as a time of
sophisticated pottery economics and is characterized
by remarkable rates of pottery production and exchange over large territories (Abbott 2001b:269,
2003b; Abbott et al. 2001). This mode of production
was likely facilitated by periodic marketplaces associated with the ritual ballcourt network (Abbott et al.
2007; Doyel 1981; Haury 1976:78). Abbott (2003b:205)
contends that households in the lower Salt River Valley
and probably in the middle Gila River Valley “were
each dependent on multiple and often distant producers for the full complement of their domestic pottery
inventories.”
During the Sedentary period (ca. A.D. 950–1150),
red-on-buff pottery was likely produced by specialists
in villages in the middle Gila Valley and was widely distributed in large quantities throughout the Phoenix
Basin (Abbott 1985, 2000; Abbott, ed. 1994). The concentration of buff ware production appears to have
been highly nucleated, but it is unclear whether pottery was produced by a few specialists in highly centralized pottery workshops (Doyel 1980) or in several
locations, including the Gila Butte site (Rafferty 1982;
Walsh-Anduze 1993) and Maricopa Road site (Lascaux
and Ravesloot 1993) (see Figure 1). The stylistic and
technological uniformity of Sacaton Red-on-buff ceramics has led some researchers to suggest that it was
standardized and produced at only one or very few
production loci (Abbott 1983; Crown 1984; Doyel
1980).
Plain ware production appears to have been highly
specialized and concentrated at a few villages during
the Sedentary period (Abbott 2000, 2001b, 2003b; Abbott and Love 2001:153; Van Keuren et al. 1997). Plain
ware pottery found at sites on the north side of the
Salt River in Canal System 2 and on the Scottsdale Canal System was made at Las Colinas and at sites in the
South Mountain area. Plain wares used in settlements
on the south side of the Salt River in Canal System 1
were produced at places in the middle Gila River Valley, where an unknown number of villages was crafting
these vessels. Unfortunately, the degree of concentration and specialization of plain ware pottery production in the middle Gila River Valley is still unclear.
Red ware pottery (e.g., Sacaton Red and Gila-Salt
Red) occurs in small proportions during the Sedentary
period (Abbott 1988:188–189, 2001a:98). Red ware
pots probably were made in small quantities in both
the lower Salt and middle Gila valleys (Abbott 2000,
2003a). The production organization of these wares is
not well understood, though.
Significant changes occurred in the organization of
ceramic production and exchange in the Classic period
(ca. A.D. 1150–1450). Abbott (2000, 2001b) hypothesizes that, after the collapse of the ballcourt system
near the end of the Sedentary period, the reliable sys-
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Table 2. Location and organizational parameters of Hohokam ceramic production in the Phoenix Basin.
Pottery
Ware

Buff
Ware

Plain
Ware

Red
Ware

Parameter

Sedentary Period

Classic Period

Location

Middle Gila Valley
(Snaketown, Gila Butte?, Maricopa
Road?)

Middle Gila Valley

Context

Independent

Independent

Concentration

Highly Nucleated

Less Nucleated or Dispersed

Scale

Community

Community

Intensity

Part-Time

Part-Time

Locations

Las Colinas, South Mountain (Las
Canopas), Middle Gila Valley, Others?

Multiple locations in Canal Systems 1 and 2,
Scottsdale, Middle Gila Valley (Sweetwater)

Context

Independent

Independent

Concentration

Nucleated

Dispersed

Scale

Community

Community, Household

Intensity

Part-Time

Part-Time

Locations

Lower Salt and Middle Gila valleys

South Mountain, Scottsdale, Middle Gila Valley
(Casa Blanca, Sweetwater), Others?

Context

Independent

Independent

Concentration

Dispersed?

Nucleated

Scale

Household

Community, Household

Intensity

Part-Time

Part-Time

tem for pottery production and exchange dissipated
and pottery manufacturing was reorganized into a less
specialized and more localized, self-sufficient mode.
Production appears to have taken place at a smaller
scale in multiple locales, and villages obtained their
pottery from multiple sources (Abbott 2000; Abbott,
ed. 1994; Abbott and Love 2001; Eiselt and Woodson
2002). Red-on-buff production declined abruptly,
probably as a result of the collapse of the exchange
system centered on ballcourts (Abbott 2000). Buff
ware production may have been decentralized and the
number of buff ware (i.e., Casa Grande Red-on-buff)
production loci may have expanded during the early
Classic period (Abbott 2001a:99).
A full range of plain ware pottery vessel forms was
produced in most villages for local consumption during
the Classic period (Abbott 2000:131; Haury 1976:191–
192). Exchange patterns are variable, however. In Canal System 2, for example, plain wares were traded
primarily within the system during the early Classic
period but were traded more widely by the late Classic. Available provenance data for sites in Canal System
2 indicate an increase in pots imported from Canal System 1 through the Classic period (Abbott 2003a:156–

157). A very different pattern is evident in the Scottsdale Canal System. Settlements in this canal system
obtained some plain ware pots from the middle Gila
River Valley and Queen Creek during the early Classic
period, but primarily traded plain wares within the
system in the late Classic period (Abbott 2003a:157).
Red ware pottery was also made locally at a number of production areas, but it was more widely exchanged than plain ware pots (Abbott 2003a:156).
Community-based specialized production of red wares
appears to have occurred in the South Mountain area
and in the middle Gila River Valley (Abbott 2000:132;
Abbott and Walsh-Anduze 1995). In general, most of
the red ware pots found in the lower Salt Valley during
the early Classic period were imported from production areas in the middle Gila Valley (Abbott 2000:123–
129; Abbott and Walsh-Anduze 1995). Recent studies
(e.g., Eiselt and Woodson 2002) suggest the Casa
Blanca village was a primary producer of red ware pottery in the middle Gila Valley. The middle Gila–lower
Salt exchange network, however, is not well documented. In contrast, most of the red ware in the Phoenix area in the late Classic period was derived from
production areas on the eastern flanks of South Moun-
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tain (Abbott 2000; Abbott and Walsh-Anduze 1995).
Residents in the Scottsdale System, as well as in the
middle Gila Valley, manufactured their own red ware
pottery during the late Classic period (Abbott
2003a:157–158).

DIRECT EVIDENCE OF HOHOKAM
POTTERY PRODUCTION IN THE
PHOENIX BASIN
Only seven sites in the Phoenix Basin have clear,
direct evidence of pottery manufacturing: Snaketown,
Maricopa Road, Gila Butte, Rattlesnake Hill, Sweetwater, Las Colinas, and Las Canopas (see Figure 1). The
first five sites are located in the middle Gila River Valley; the last two are in the lower Salt River Valley.
Snaketown is a unique site that presents multiple
and unambiguous lines of evidence for both potterymaking and pottery-firing facilities (Figure 2) (Haury
1976:194–197; Sullivan 1988). This Sedentary period
workshop is situated in a space between five pit
houses adjacent to Mound 40 on the south side of the
plaza. The pottery production area encompasses five
clay-mixing basins, seven firing pits or kilns, a pit with a
puki, raw materials (including a lump of processed
clay), and a few possible pottery tools. The firing pits
ranged from 1 m to 3 m in diameter and from 15 cm to
30 cm deep. It is unlikely that any of these pits were
used simultaneously. The pits were filled with ash, and
six of them contained a high density of waster sherds
(Wasters are fragments of misfired pots, which can be
used to cover and protect unfinished pots during firing.). The waster sherds included both Gila Plain and
Sacaton Red-on-buff.
Haury (1976:194–197) suggested the five houses
could have been the residences of the potters, but no
evidence from the houses supported this idea other
than their proximity to the work area. Seymour and
Schiffer (1987:588–590) found that other contemporary houses within 45 m of the production area contained relatively high frequencies of pottery-making
tools and materials. The discovery of these tools indicates that numerous households were involved in pottery manufacture. Abbott and Love (2001:144) showed
that a sample of the potter’s clay from this workshop
was buff-firing clay. The evidence provides strong support for the large-scale, specialized production of Sacaton Red-on-buff pots at Snaketown.
The Maricopa Road site, which is contemporaneous with Snaketown, contains a small locus with three
clay-lined mixing basins (similar to those at Snaketown), raw materials (including clay lumps, mica schist
and hematite), and a presumed potter’s toolkit1
(Figure 3) (Lascaux and Ravesloot 1993:43–45). The
toolkit included an anvil, a mortar (with hematite), a
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polishing stone, two chipped-stone “scoops” (one with
hematite on worked edge), three flake choppers, and
other ground-stone artifacts that could have been
used in pottery manufacture. An adjacent area with a
possible thermal pit and dark ashy fill with numerous
sherds may have been a pottery firing area. Project
right-of-way restrictions prevented the full excavation
of this area, but available evidence suggests that redon-buff pottery was made at this locus in the Sedentary period. The apparently small size of the facility is
indicative of a household level of production. However, based on the abundance of decorated pottery at
the site (over 40 percent) and its proximity to Snaketown and Gila Butte, the site may have been involved
in the large-scale, specialized production of buff wares.
The Gila Butte site is adjacent to Gila Butte, where
61 mica schist quarries, possible schist-crushing mortars, and associated firepits have been documented on
the northeastern part of the butte (Rafferty 1982;
Walsh-Anduze 1993). Gila Butte was a primary source
for mica schist temper in buff ware pottery and probably for plain and red wares made in the middle Gila
River Valley. The Gila Butte site likely controlled access
to the quarries during the Colonial and Sedentary periods. Furthermore, Rafferty (1982) suggests that residents of the site produced buff ware pottery. He supports this proposition with several lines of evidence,
including a high decorated ware percentage (60 percent); concentrations of mica schist (possible temper
stockpiles) with ash, charcoal, and sherds; and three
cremation burials that included “pottery-making tools”
and chunks of mica schist. Although these data represent indirect evidence, the proximity of the schist temper quarries at Gila Butte lends support to the contention of on-site pottery manufacture.
Rattlesnake Hill, a small bedrock outcrop south of
Gila Butte, is another mica schist source with eight
possible prehistoric quarries at the base of the hill
(Burton and Simon 2002; Eiselt and Woodson 2002;
Walsh-Anduze 1993). Prehistoric ceramics around the
hill primarily date to the Colonial and Sedentary periods (Eiselt et al. 2002). Also, thermal pits containing
crushed and burned mica schist were reported at a site
on the east side of the hill (Walsh-Anduze 1993, citing
personal communication from Owen Lindauer). The
mica schist present on Rattlesnake Hill is similar to the
schist from Gila Butte in its suitability for use as ceramic temper (Burton and Simon 2002).2
Las Colinas, located in the lower Salt Valley, contains two large settling basins fed by canals situated
near the western side of the site (Figure 4) (Abbott
1988; Nials and Fish 1988). The basins are separated
from the main concentration of houses by a canal.
During the Sedentary period, these basins appear to
have been used specifically for supplying potters with
high-quality, levigated clay. In conjunction with sherd
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Figure 2. Map of the Snaketown pottery production area (adapted from Haury 1976:195).
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Figure 3. Map of the pottery production area (Feature 49) at the Maricopa Road site (adapted from Lascaux 1993:61).
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Figure 4. Map of the excavated portion of Las Colinas, with the settling basins in the western portion of the site area
(adapted from Nials and Fish 1988:276).

temper provenance data, other evidence indicates
that large-scale plain ware manufacture took place at
the site (Van Keuren et al. 1997).
Most recently, a pottery kiln has been documented at Las Canopas along Canal System 7 in the
lower Salt Valley (Rice et al. 2009; Figure 5). This unusual feature (Feature 1045) is a circular, 1.6 m deep
straight-walled pit with an upper diameter of 4 m. It
was filled with ash, but it contained no charcoal and
only a few small sherds. In addition, the pit was surrounded by an oxidation ring up to 80 cm wide. The
kiln was built at the edge of a borrow pit, and a horizontal shaft like “tunnel” linking the two pits served as
a vent that allowed a natural updraft. An horno
(Feature 687) was later excavated into the fill of this
feature.
Rice et al. (2009) interpret Feature 1045 as a shaft
furnace kiln used to produce large plain ware ollas
(jars) during the Pre-Classic period. The large size of
the kiln pit was likely designed to accommodate the
big ollas. There is additional evidence that residents of
Las Canopas produced pottery at the site in the vicinity
of the kiln. Foremost, 92 percent of the ceramic manufacturing tools that were recovered from the site were
found in the vicinity of the kiln. Moreover, the only
three burials (out of 622 total burials) that contained
pottery production tools and raw materials were clustered near the kiln. Las Canopas thus represents one

of several settlements that produced these ollas near
the eastern end of the South Mountains and distributed them to many other consumers across the valley
(Van Keuren et al. 1997).

POTTERY PRODUCTION AT THE
SWEETWATER SITE
The Sweetwater site in the middle Gila Valley contains the only known production facility for either plain
or red ware pottery during the Classic period in the
Phoenix Basin (Woodson 2002). The Sweetwater site is
situated on the south side of the Gila River near its
confluence with the Little Gila River, directly opposite
Gila Butte. The pottery production area (designated
Feature 50) occurs in a prehistoric agricultural field
setting along the Casa Blanca canal system. Feature 50
consists of a hard-packed extramural activity surface
with pottery-making and pottery-firing facilities, tools,
and materials (Figure 6). The activity surface encompasses five secondary pit features, including two fire
pits, two bell-shaped pits, and a clay-lined pit. Three
rectangular to subrectangular thermal pits and a prehistoric canal adjacent to the feature are likely associated with the production area.
Numerous artifacts are clustered on the activity
surface and in the feature fill between these eight pits.
The ceramic assemblage includes 482 sherds and is
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Figure 5. Plan and profile of shaft furnace kiln (Feature 1045) at Las Canopas (adapted from Rice et al. 2009:86, 88).
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Figure 6. Map of the Sweetwater pottery production area (Feature 50) and adjacent features (adapted from
Woodson 2002:84).
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dominated by red wares (50.5 percent; n=244), followed by plain wares (36.5 percent; n=176), buff wares
(12.4 percent; n=59), and other ceramic types (0.6 percent; n=3). Jars account for 50.8 percent (n=245) and
bowls account for 15.6 percent (n=75) of the vessel
forms in the assemblage; 33.6 percent (n=162) of the
sherds could not be classified to a form. There are
three large sherds within the sherd assemblage: a red
ware jar body (shoulder) sherd, a Casa Grande Red-onbuff jar neck sherd, and the complete rim and neck of
a red ware jar.
Binocular microscope analysis of temper indicates
that sand (including coarse sand, fine sand, and sand
of mixed grain sizes) accounts for 74 percent of the
temper types in the assemblage, with mixed sand and
coarse sand as the predominant types, respectively.
These sand tempers are granitic with free pieces dominated by feldspar and quartz. Sherd/sand temper characterizes another 19 percent of the sherds, whereas
crushed mica schist temper occurs in 7 percent of the
assemblage (plain and buff wares only).
These temper descriptions were compared with
the most recent middle Gila River Valley petrofacies
model (Miksa 2001; Miksa and Castro-Reino 2001) and
with a study of potential ceramic temper sources on
the Gila River Indian Community (Burton and Simon
2002) to establish temper provenance. The Sweetwater site is located within the Gila River petrofacies,
which is characterized by fluvial sands with “an abundance of well-rounded fine-sand particles comprising a
highly diverse assemblage of rock and mineral
types” (Burton and Simon 2002:4–5). This lithic-rich
petrofacies has “a mixed composition with quartz,
feldspars, and a wide variety of metamorphic and volcanic lithic grains” (Miksa and Castro-Reino 2001:16).
The Sacaton Mountains petrofacies encompasses the
pediments around the mountains and extends to a
point roughly 3 km south of the Sweetwater site. This
mineral-rich petrofacies is “characterized by abundant
white granite along with quartz, plagioclase, and potassium feldspar derived from the granite,” with biotite in the 2 to 10 percent range and minerals such as
hornblende, magnetite, muscovite, epidote, chlorite,
and sphene in less than 2 percent abundance (Miksa
2001:16). The sand temper in the sherds is consistent
with the Sacaton Mountains petrofacies. The mica
schist temper source is indeterminate, but the closest
sources are Gila Butte, Rattlesnake Hill, and Sacaton
Butte.
Eight clay samples were recovered. The samples
include two partially fired lumps of clay with quartz
and feldspar inclusions that likely represent temper.
These lumps occurred on the activity surface near fire
pit Feature 50.02 and appear to have been partially
fired during the use of the fire pit. The other six clay
samples comprise two clay deposits from the bell-
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shaped pits (Features 50.03 and 50.04), a clay lump
from the clay-lined pit (Feature 50.05), and three unfired clay fragments.
Ground-stone artifacts found in Feature 50 include
one mushroom-shaped anvil (vesicular basalt), one
possible anvil (vesicular basalt), three polishing stones
(two basalt, one quartzite), two manos (vesicular basalt), one pestle fragment (granite), one trough metate
fragment (vesicular basalt), a bead fragment (argillite),
and a pendant fragment (schist). The anvil is extensively shaped, and measures roughly 7 cm by 6 cm on
its flat, oval face and 4 cm high along the perpendicular face. The possible anvil is less formally shaped, is
partially burned, has a flat, squarish face measuring
about 5.5 cm in diameter, and has an appendage
roughly 7 cm long. Flaked-stone artifacts include 49
flakes, six shatter pieces, eight core/hammerstones,
one hammerstone, and a retouched flake. Six unworked rocks were also collected. These pieces of raw
material include two pieces of mica schist, a chrysocolla piece, and three quartzite rocks (roughly 15 cm to
20 cm in diameter).
Relative and chronometric dates provide information on the age of Feature 50. The 4:1 ratio (244/59) of
red wares to buff wares indicates a Classic period age.
This relative date is based on the recognition that red
ware production increased and buff ware production
decreased during the late Sedentary and Classic periods; hence, higher percentages of red wares should
indicate a later age (Abbott 1985, 2000:56; Crown
1981). Fifteen decorated sherds were typed. They include Sacaton Red-on-buff (n=5), Casa Grande Red-onbuff (n=5), and single specimens of Gila Butte Red-onbuff, Santa Cruz Red-on-buff, Mimbres Black-on-white
(Style II or III), Gila Polychrome, and historic red-onbrown. The historic red-on-brown sherd is an outlier
and probably was introduced into the fill at a later
date. The low frequencies of prehistoric painted ceramic types, in tandem with the wide temporal range
(A.D. 750–1450), suggests that these sherds were in
secondary contexts and were either purposefully
brought from other locations or inadvertently mixed
into the feature assemblage. As such, the latest pottery types—Casa Grande Red-on-buff and Gila Polychrome—probably are the best indicators for a relative feature age. The presence of these sherds places
the date of the feature in the Classic period (ca. 1150–
1450).
In addition, three chronometric dates were obtained. Two dates were attained from two charred
mesquite seeds found in Feature 50.02 (firepit) and in
Feature 50.03 (bell-shaped pit) (Table 3). The 2-sigma
range for the chronometric sample taken from the fire
pit is A.D. 1210–1390, with the highest probability interval at A.D. 1210–1320. The 2-sigma range for sample taken from the bell-shaped pit is A.D. 1480–1960,
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with the highest probability interval at A.D. 1480–
1690. A third chronometric date was attained from a
plain ware sherd recovered from the central artifact
cluster in Feature 50. This potential “waster” sherd
(see below) was submitted for thermoluminescence
(TL) dating. The TL sample (UW734) produced a calendar age of A.D. 1563 ± 34, which was corrected (due to
anomalous fading) to A.D. 1456 ± 53 (A.D. 1403–1509).
The TL sample had high radioactivity and lacked a good
plateau, two pieces of data that suggest the sherd
could be older than the TL date that was returned. The
chronometric dates from Feature 50 correspond well
with the relative age as estimated above, and they bolster the claim that the feature was used in the Classic
period. However, the AMS age range for the bellshaped pit and the TL sample suggest the feature uselife possibly extended into the sixteenth and seventeenth centuries. Although this is tentative evidence
for use of the feature, it accords with findings of other
researchers who suggest the Hohokam Classic period
may endure into the mid-1500s in parts of southern
Arizona (e.g., Dean 1991; Marmaduke and Henderson
1995).
Interpretation
The evidence gathered from Feature 50 and from
adjacent features indicates that all stages of pottery
manufacture and firing occurred in this discrete, openaired activity area. Foremost, the caching of raw materials is represented by the clay deposits in the two bellshaped pits. This clay had been minimally processed
after being dug out of the ground and placed in the
pits for future use. Such practice of storing clay to age
or sour, sometimes in pits, has been documented in
the ethnographic literature (Fontana et al. 1962:57;
Rice 1987:115, 119).
Pottery clay preparation is represented by a claylined pit (Feature 50.05) with a clay lump that was
used to mix clay, and also by the three pits (Features
53, 60, and 65) that may have been used as claymixing basins. The latter three pits resemble the claymixing basins in the pottery production area at Snaketown (Haury 1976:194–197). However, they also resemble rectangular thermal pits used for cooking or
baking mesquite beans at sites such as Los Rectángulos
(Hackbarth 1993:180–183) and Pueblo Grande
(Mitchell 1994). The two partially fired lumps of clay
with coarse sand inclusions (possibly temper) were
prepared and shaped into loafs, or “billets,” and were
likely intended for use as pottery clay. However, they
appear to have been partially fired during the use of
the firepit; they may have been used as trivets during
a firing episode. The canal (Feature 43) could have provided the potters with a source of water and possibly
clay.
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To test whether the clays from these various caching and preparation contexts were used for manufacturing pottery, seven clay samples and 35 sherds from
Feature 50 were subjected to instrumental neutron
activation analysis (INAA).3 Unfortunately, the results
were inconclusive. It remains uncertain if the clays
were used to produce the vessels represented by
these sherds.
Many of the artifacts in Feature 50 are consistent
with an assemblage associated with pottery-making
activities. For example, several ground- and flakedstone artifacts closely resemble the items in a hypothetical potter’s tool kit that was identified in the pottery manufacturing facility at the Maricopa Road site
(Lascaux and Ravesloot 1993:44). In particular, the anvils and polishing stones are artifact types that are directly related to pottery manufacture. The shape and
the smoothness of the pestle fragment and one unworked rock are such that they could have been used
as anvils. Three large ceramic vessel pieces, although
unworked, could have been used as scoops, containers, or vessel supports. Finally, the ash in firepit Feature 50.01 may have been used to prevent clay from
sticking to pottery-making tools and surfaces and to
the potter’s hands. This use of ash is a production
technique that has been documented in ethnographic
contexts (e.g., Fontana et al. 1962; Rice 1987:141–
142).
Pottery firing is indicated by the presence of two
firepits (Features 50.01 and 50.02) exhibiting heavy
oxidation. In addition, Feature 50.02 preserved charcoal from probable fuelwoods (mesquite and cottonwood/willow). Possible trivets or supports for pots
during firing are represented by several large, unmodified rocks and by the two partially fired lumps of clay
near Feature 50.02. Most of the sherds in the central
cluster of artifacts (65 red ware sherds, 39 plain ware
sherds, and one Gila Polychrome sherd) have characteristics that are consistent with misfired or underfired
ceramics (see Rice 1987:334). These 105 sherds, which
represent 22 percent of the Feature 50 ceramic assemblage, are extremely friable and contain a gray core
that extends partially or completely through the ceramic paste. The large sherd sizes, the sherd conditions that are typical of misfired or underfired clays,
and the proximity of the sherd cluster to the two
firepits suggest that they are the remains of vessels
that were broken during the firing process. These
“waster” sherds also may have been used to support
or control the firing of other vessels. The Gila Polychrome sherd, however, may have been trash, because most Salado Polychromes are thought to have
been produced outside the Phoenix Basin (Abbott
2000:131; Abbott and Schaller 1992).
If these misfired or underfired sherds represent
waster sherds, then the dominant pottery types and

Woodson

140

JAzArch Spring 2011

Table 3. Sweetwater site AMS radiocarbon dates.
Sample
No. (AA)

Feature No. Material

47236

50.02
(Firepit)

47237

50.03
(bell-shaped Prosopis seed -23.6
pit)

13

C/ 12C

Prosopis seed -20.6

Radiocarbon Age cal A.D. (1s)
(B.P.)
[probability]

cal A.D. (2s)
[probability]

713 ± 45

1250–1300 [57.7%]
1360-1390 [10.5%]

1210–1320 [76.7%]
1350–1390 [18.7%]

255 ± 47

1520–1590 [22.2%]
1620–1680 [30.2%]
1770–1800 [11.9%]
1940–1960 [3.9%]

1480–1690 [69.2%]
1730–1810 [20.2%]
1920–1960 [6.0%]

Note: Calibrations made with OxCal v3.10 (2005)

vessel forms in this group may represent the pottery
that was made in Feature 50. Excluding the Gila Polychrome sherd, the cluster includes 65 red ware sherds
and 39 plain ware sherds (Table 4). The plain ware
sherds are predominantly from jars but do not include
rim sherds. The five incurved rims are from plain ware
bowls. The plain ware sherds were finished predominantly by polishing and hand wiping, although eight
sherds (seven from jars) are smudged. The red ware
sherds are evenly distributed between bowls and jars.
The six incurved rims and 11 outcurved rims are from
red ware bowls. Most of the red ware sherds are
smudged (23 jar shrerds and 17 bowl sherds) or polished. The sand temper in the 104 plain and red ware
waster sherds is consistent with the Sacaton Mountains petrofacies (Miksa 2001; Miksa and Castro-Reino
2001; cf. Burton and Simon 2002). Thus, it may be inferred that both red and plain ware jars and bowls
were manufactured in the Sweetwater pottery production area using locally available temper. The term
“local” is used in a behavioral sense, following Arnold’s
(1985) ethnographic model that suggests that potters
will use local resources for temper. That is, potters
typically will travel less than 1 km and up to a maximum of 3 km to collect materials (Miksa and Heidke
1995:133–134).
Organization of Production
The organization of production in the Sweetwater
pottery production area can be evaluated with the
collected data. The production area is situated outside
a village or permanent habitation area in an agricultural field setting. This setting may have been chosen
for several reasons: to have readily available fuel
(either from a nearby agricultural field or stand of
trees) and water (in the canal), to conduct firing safely
in an area that would not endanger houses, and/or to
conduct multiple tasks (e.g., pottery production, tending crops and canals, processing plants) in one locale.

Additional activities beyond clay mixing, such as baking
or open-fire cooking, could have created Features 53,
60, and 65.
The scale and intensity of production are difficult
to measure for this facility (see Costin 1991:30–32;
Rice 1987:180–181). The small size of the facility, the
few production features, its location away from a habitation area, and the low density of debris suggest it
was used by a single household on a part-time (and
probably short-term) basis. The number of pots made
was likely small. Unfortunately, it is difficult to estimate output (see Wallace and Heidke 1986) due to
unknown factors such as the number of potters using
the facility, the frequency of pottery manufacture, as
well as what percentage of the plain and red ware assemblages at the site were produced in the facility.
Also, there is no simple correlation between density of
debris and intensity and scale (Costin 1991:31). The
output probably was sufficient to supply one and possibly a few families. Note that the latter case would
constitute specialization. Thus, the organization of production can be characterized as either unspecialized
household production or dispersed individual specialization. That is, utilitarian red and plain ware ceramics
were produced independently on a part-time basis at
the household level for consumption by the potter
household and perhaps other households in the community.

EVALUATION OF THE MODEL OF
CERAMIC PRODUCTION AND
EXCHANGE
Adding the Sweetwater pottery production area to
the list of six other pottery production locales provides
an opportunity to evaluate the model of Hohokam ceramic production and exchange outlined above. Available evidence from several sites matches the expectations of the model, while evidence from other sites

Woodson

141

does not match the expectations well. Overall, the collective discrepancies between the observed data and
the predicted expectations indicate that Hohokam pottery production encompassed greater than expected
organizational variability.
Direct evidence for pottery production fits the
model’s expectations in three cases (Snaketown, Las
Colinas, and Las Canopas) and partially fits in a third
case (Sweetwater). The evidence from Snaketown
(buff wares), Las Colinas, and Las Canopas (plain
wares) accords well with expectations for specialized
production at the community level during the Sedentary period. The Sweetwater production area, where
red and plain ware pottery was made in a mode of either unspecialized household production or dispersed
household specialization during the Classic period,
contrasts with the Sedentary period cases. For plain
wares, though, the Sweetwater setting and its mode of
production accord well with expectations for localized,
small-scale production during the Classic period.
The direct evidence departs from the model in two
cases (Gila Butte, Maricopa Road) and partially differs
in one case (Sweetwater). Although some evidence
from the Gila Butte site suggests that potters produced buff wares on a large scale at the site (Rafferty
1982), direct evidence supports an inference of specialization only in one stage of pottery production—
the procurement (and probable processing) of mica
schist temper. Similarly, indirect evidence suggests the
Maricopa Road site may have been involved in the
large-scale, specialized production of buff wares
(Lascaux and Ravesloot 1993:44–45). Yet the exposed
portion of this production area is small and appears to
represent specialized production at the household
level. Further excavation in the vicinity (which was restricted by the project right-of-way) may have revealed other production facilities that would indicate a
large production scale. For the Classic period, the
household level of red ware production at Sweetwater
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departs from the prediction of a nucleated concentration of specialists at a few villages.
As a final observation, the number of sites with
direct evidence of pottery manufacture is extremely
low despite the impressive number of excavations and
surveys that have been conducted in the Hohokam
region. Two explanations that could account for this
paucity are the low visibility of production features
and inadequate site sampling (see Rice et al. 2009;
Wallace and Heidke 1986:234–235). Several factors
complicate the identification of facilities like mixing
basins and firing pits: 1) many features are small, informal, and have a limited distribution within a producer
site; 2) different stages of production may have occurred in separate locales so facilities will not necessarily be found together; and 3) different pottery
wares may have been made in the same production
locus at some sites, such that the total number of loci
are low. On the other hand, given the numerous excavations that have been conducted at habitation sites,
the dearth of discoveries lends support to the idea
that few ceramic production centers existed in the
Phoenix Basin. Hence, although most field studies are
conducted where production features tend to occur
(within or near Hohokam habitation sites), the people
who lived at sites that have been sampled may not
have produced ceramics. This is supported by indirect
evidence for ceramic production and exchange
(reviewed above), most of which suggests that pottery
was made at a limited number of sites in the Phoenix
Basin.

DISCUSSION
This examination of pottery production facilities
and features in the Phoenix Basin has significant implications for concepts of Hohokam economy and social
organization. First, certain inferences about the organization of ceramic production (i.e., context, concentration, scale, and intensity) are strengthened by

Table 4. Characteristics of probable waster sherds in the Sweetwater pottery production area.
Vessel Form

Vessel Part

Ware

Rim StyleA

Surface Treatment

Temper Type

Bowl

Jar

Indet

Body

Rim

Incurved

Outcurved

Buff
Slip

Hand
Wiped

Polished

Smudged

Coarse
Sand

Sand

Sherd/
Sand

Plain
(n=39)

7

18

14

33

6

5

0

4

14

13

8

5

21

13

Red
(n=65)

28

27

10

46

19

6

11

0

0

18

47

1

20

44

Total
(n=104)

35

45

24

79

25

11

11

4

14

31

55

6

41

57

A

All 22 rim sherds are from bowls.
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the data. For example, the production context of Hohokam pottery may be characterized as independent,
because the manufactured items are utilitarian, their
distribution is not restricted to an elite sphere, and the
production facilities generally are associated with domestic rather than elite architecture (Costin 1991:11,
25). Additionally, access to production facilities is not
restricted. Access restriction is expected in cases
where attached specialists are producing most of the
crafts (Costin 1991:25). Open access is congruent with
the lack of evidence for elite control of craft specialists
in the prehistoric Southwest, where economic specialization tends to be limited in comparison to more sociopolitically complex societies (Hagstrum 1995:283;
Hegmon et al. 1995:31–32).
The primary scale of ceramic production appears
to be the household, the key production unit for most
craft manufacture across the prehistoric Southwest
(Hagstrum 1995:284; also see other chapters in Mills
and Crown 1995). A household scale is indicated by
the relatively small size of the production facilities,
their location within or adjacent to domestic space,
and the generally loose structure of the work areas
(Costin 1991:29–30). The Gila Butte and Sweetwater
cases depart slightly from these specifications because
they are not situated adjacent to domestic space. The
Sweetwater production area represents household
production, but the size of the unit which procured
and processed the temper at Gila Butte is difficult to
discern. Also, multiple households clearly utilized the
Snaketown work area, which may be characterized as
a workshop (Seymour and Schiffer 1987). Many households also likely used the Las Canopas kiln. In the latter
two cases, the firing stage was organized at a larger
scale than the vessel forming stage (see Bernardini
2000). However, the autonomous work groups were
households whose collective craft activities functioned
as community specialization.
For comparative purposes, a similar scale of production has been inferred for the West Branch site in
the Tucson Basin, one of the only other sites in the
Hohokam region with direct evidence for pottery production (Dart and Swartz 1996; Harry 2000; Huntington 1986; Swartz 2005). This site contains abundant
pottery production tools (e.g., polishing stones, anvils)
and raw materials (e.g., processed clays, hematite for
pigment, raw temper) in most of the excavated households with preserved floor assemblages. The distributions of these tools and materials suggest that production took place in distinct stages and that it was a seasonal activity probably conducted in the summer
growing season. Data from petrographic research and
the chemical analysis of ceramic pastes from sites in
the Tucson Basin indicate that a large percentage of
red, red-on-brown, and polychrome ware ceramics
were made with sands obtained near the West Branch
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site (Harry 2000; Heidke 1996; Heidke et al. 2002;
Lombard 1987). In conjunction, these data lend strong
support to the argument for community-based, specialized ceramic production at the West Branch site.
Hohokam artisans probably manufactured pottery
on a part-time (i.e., low intensity), seasonal basis. The
evidence suggests that potters employed a generalized
economic strategy in which they minimized risk by also
conducting subsistence activities, employed few technological innovations to maximize efficiency (although
see below), and scheduled production during periods
of low agricultural demands (see Costin 1991:16–17,
32). Based on archaeobotanical evidence, production
activities at the Sweetwater site appear to have occurred during the late spring or summer (Woodson
2002), and they seem to have occurred at Las Colinas
in the summer as well (Nials and Fish 1988:302–303).
Pottery production at the West Branch probably also
occurred in the summer. As further support that pottery production occurred in the summer season, Huntington (1986) cites Fontana et al. (1962:20) who report
that the Papago preferred the warm weather of southern Arizona for pottery production activities. A seasonal production schedule is possible for most Hohokam pottery manufacture. Given the large amount of
pottery needed year-round by numerous and widespread consumers, however, it cannot be assumed
that all Hohokam ceramic production was confined to
the late spring or summer.
A few cases suggest that Hohokam potters, especially buff ware potters, may have intensified production by improving efficiency. This was achieved by dividing distinct stages of specialized production into
tasks that may have been carried out by different individuals or groups. Some of these stages were conducted in spatially discrete areas. At Snaketown, separate production stages may have been accomplished
by different households cooperating in the overall
manufacturing process (Seymour and Schiffer 1987). In
addition, the clay preparation and pottery firing facilities were centralized in the workshop area. A possible
trail between Gila Butte and Snaketown may have
been used partly to transport schist from the quarries
to Snaketown for use as temper (Motsinger 1998). This
suggests that the Gila Butte site may have specialized
in the procurement and transport of schist temper.
The distribution of pottery tools at the West Branch
site also suggests that production took place in stages,
although these tasks may have been conducted by the
same household. Such routinization of tasks, along
with the concentration of specialists in a few sites near
preferred raw material sources, enabled the mass production of pottery in these areas (Costin 1991:16). In
each of these cases, any gains in efficiency do not appear to have resulted in an increase in the overall intensity of production (i.e., to full-time) or in the size of
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the production unit (i.e., to a supra-household or community level).
Second, the data on production facilities and the
organization of production have important implications for the distribution system. For instance, the assertion that pottery was distributed on a massive scale
in the Sedentary period (e.g., Abbott 2001b) is supported by the evidence of community specialization in
the mass production of plain wares (Las Colinas, Las
Canopas) and buff wares (Snaketown, Gila Butte, and
possibly Maricopa Road) in the Phoenix Basin. In addition, data from Snaketown, Gila Butte, and Maricopa
Road support the contention that buff ware specialists
were concentrated in a small part of the middle Gila
River Valley (Abbott 2000, 2001b:266; Abbott, ed.
1994; Doyel 1980). The proximity of all suspected buff
ware producers on the north side of the middle Gila
River may be analogous to the situation in the Tucson
Basin, where most of the Middle Rincon Red-on-brown
pottery was made in neighboring villages (West
Branch, Julian Wash, and Valencia) associated with the
Beehive Petrofacies (Heidke 1996; Heidke et al. 2002;
Wallace 2006). The evidence for community specialists
suggests that the pattern of specialized production
and long-distance exchange was widespread during
the Sedentary period. By extension, the data also indicate that there was a large demand for mass-produced
pottery and that an effective exchange system existed
to distribute the goods (Costin 1991:13–14). Exchange
could have been facilitated by periodic marketplaces
associated with the ritual ballcourt network (Abbott
2001b:269, 2003b; Abbott et al. 2001, 2007; Doyel
1981; Haury 1976:78). This inference also is supported
by the co-occurrence of the collapse of the ballcourt
network at the end of the Sedentary period with the
reorganization of ceramic production into a less specialized and more localized, self-sufficient mode
(Abbott 2000, 2001b:270).
Finally, in four cases (Snaketown, Maricopa Road,
Las Colinas, and Las Canopas), pottery production areas and features (including firing facilities) are located
within or adjacent to residential areas in villages. The
Gila Butte temper procurement and processing areas
are situated within 0.5 km of a village. Each of these
sites appears to have been involved in specialized production at the community level. The overriding concern for mass production may have dictated that production stages, and probably raw materials, should
occur as close as possible to the specialists. This conforms to the contention that potters will use local resources (Miksa and Heidke 1995:133-134; also see Arnold 1985). In behavioral terms, this idea posits that
potters typically will travel less than 1 km and as far as
a maximum of 3 km to collect materials. In contrast,
the Sweetwater production area, representing dispersed production at the household level, occurs in an

JAzArch Spring 2011

agricultural field away from a habitation area. This suggests that small-scale household production was expedient and that the decision about when and where to
make pottery was based on whether other tasks
(especially subsistence) could be conducted at the
same time and whether fuel and water (and possibly
raw materials) were readily available.

CONCLUSIONS
This paper has argued that only seven Hohokam
sites in the Phoenix Basin, including a recently documented locus at the Sweetwater site, exhibit direct
evidence of pottery production. Data from these production areas represent an important, separate line of
evidence for evaluating models of production that are
based on indirect evidence. The small-scale, expedient
production inferred for the Sweetwater production
area in the Classic period contrasts significantly with
the large-scale production indicated at other sites for
the Sedentary period. Overall, the direct evidence indicates that Hohokam pottery production encompassed
greater than expected organizational variability. Yet
the continuing dearth of evidence for production areas
and features suggests that relatively few ceramic production centers existed in the Phoenix Basin. Our understanding of the sophisticated structure of Hohokam
economy will certainly be improved with the discovery
of more production areas and features.
Notes
1. David Abbott (personal communication, 2002)
analyzed some clay samples from the Maricopa Road
site; however he found that the samples did not contain enough clay to form into tiles for chemical assay.
Consequently, he doubts that they were examples of
potter's clay.
2. Pima Butte represents another mica schist
source in the middle Gila River Valley that has been
identified as a probable source of temper for some
sherds from the Grewe site (Miksa 2001). However,
the butte lacks strong evidence of quarries (WalshAnduze 1993) and is not included here as a site with
clear, direct evidence of pottery-making activities.
3. The clay samples submitted for INAA include the
three specimens from the pits, the two billets, and two
samples from prehistoric canals in the vicinity of Feature 50. The 35 sherds comprise two groups, including
a set of 25 sherds that appear to have been made with
similar clay and temper as the clay billets, and 10
sherds that seem to have been made from different
materials. Statistical analyses of the compositional
data suggest that some sherds may have been produced in Feature 50, but the analyses do not completely support the inferred division of sherds into locally and non-locally made groups in relation to the
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clay samples (Fertelmes 2011). Cluster and discriminant analyses identified about a dozen sherds with
compositions that are similar to the billets. However,
these sherds include specimens from both macroscopically defined groups (i.e., some thought to be made
with the same materials as the billets and some that
were thought to be different). Statistical analyses
grouped the raw clays from the production area pits
and the canals into one group and the clay billets into
another group. This indicates that statistically significant differences may be attributed to compositional
differences between samples with only clay and those
with clay and temper. This patterning helps to explain
the incompatibility between the macroscopic and
chemical classification of the ceramic sherds. Thus,
those samples with an increased proportion of clay in
the assayed part of the sherd would be grouped with
the raw clay samples, while those samples with a
hearty mix of clay and temper would be classified with
the billet samples. Both explanations are likely correct.
A handful of the sherds probably have the same composition as the clay billets and represent locally produced ceramics. Conversely, some of the analyzed
sherds were possibly produced at the site but cannot
be matched to the clay samples due to an abundance
of clay or temper in the assayed sample. Therefore,
determination of sherd provenance for the analyzed
samples is presently imprudent.
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SETTLEMENT AND PRODUCTION AT THE
CASHION SITE COMPLEX:THE EARLY ARCHAIC
AND HOHOKAM PERIODS AT AZ T:11:94(ASM)
William M. Graves
Robert M. Wegener
Richard Ciolek-Torrello
Gary Huckleberry
ABSTRACT
Recent work at AZ T:11:94(ASM) (Site 94), located just south
of the Cashion site complex, near the confluence of the Salt and
Gila rivers, provides a wealth of information concerning the human
use of the Salt River floodplain in the western Phoenix Basin from
the Early Archaic and Hohokam Pre-Classic periods. A possible Early
Archaic period structure and pits provide information concerning
settlement and the subsistence activities in which people were
engaged during this early period of time. Later, Pre-Classic period
field houses, pits, and a possible canal document how pre-Hispanic
residents of the Cashion site complex used the floodplain. We examine the data gathered at Site 94 to discuss more general patterns in the ways that both Archaic period hunter-gathers and Hohokam agriculturalists utilized floodplain lands and resources. In
addition, we discuss the kinds of social relations and cultural connections in which residents of the western Phoenix Basin were engaged.

The Salt River and its surrounding floodplain environment have been central to social and economic life
in the Phoenix Basin throughout its human history. In
this paper, we discuss our ideas concerning the preHispanic use of the Salt River floodplain in the western
Phoenix Basin. Our information comes from excavations Statistical Research, Inc. (SRI) conducted at the
site of AZ T:11:94 (ASM), otherwise known as Site 94
(Graves et al. 2009). Our work at Site 94 was part of a
series of projects that SRI conducted for the Los Angeles District of the U.S. Army Corps of Engineers in support of the Tres Rios Ecosystem Restoration and Flood
Control Project in western Phoenix (Figure 1). Site 94 is
located on a portion of the Lehi Terrace (Péwé 1978) in
the northern floodplain of the lower Salt River and is
part of the Cashion site complex (Figure 2).

Our research agenda in this paper has two primary
components. First, our excavations resulted in the
identification of pit structures and a pit feature dating
to the Early Archaic period, ca. 6500–6000 B.C. to ca.
3500 B.C. (after Huckell 1996). These features provided the oldest radiometrically dated evidence of human occupation in the Phoenix Basin. Although sparse,
these results have significant implications concerning
the archaeological record of the lowermost Salt River
floodplain and the Phoenix Basin. Second, our work
contributes to research on floodplain settlement and
agricultural production during the Hohokam PreClassic and Classic periods, ca. A.D. 500 to 1450 (after
Bostwick 2008; Henderson and Clark 2004). Agricultural production on the floodplain has figured prominently in archaeological interpretations of canal system growth, population aggregation, changes in the
organization of production, and sociopolitical relations
among Phoenix Basin Hohokam communities (e.g.,
Bostwick 2008; Cable and Doyel 1987; Henderson and
Clark 2004). Consequently, Site 94 provides an important view of the floodplain from a perspective downstream of the major canal systems of the basin.
The apparent simplicity of Site 94 belies the rich
history contained within its boundaries. The evidence
of Early Archaic period features is obviously far removed in time from the Pre-Classic and Classic period
Hohokam use of and settlement along the Salt River.
However, these seemingly disparate periods are linked
together by place. This particular location reveals
glimpses of social and economic life at different times
during the long history of human use of the lower Salt
River floodplain.
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Figure 1. Omar Turney’s (1929) irrigation canal map of the Phoenix area with the sites discussed in the text
circled.

Figure 2. The Cashion site complex.
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SITE 94 AND THE CASHION SITE
COMPLEX
Site 94 is located within the lower Salt River floodplain, an area that was cultivated by occupants of the
Cashion site complex. The Cashion site complex is a
group of sites located mostly along the Pleistocene
terrace edge overlooking the floodplain near the confluence of the Salt, Agua Fria, and Gila rivers (see Figure 1). The complex consists of the Cashion Ruin, one
of the largest Pre-Classic period villages along the Salt
River; Hacha Piedra and Pueblo Poniente to the east;
and Mystery Mound, La Cienega, Coldwater Ruins, and
other sites to the west (Antieau 1981; Loendorf and
Rice 2002; Wright 2007:16). The Cashion Ruin was occupied from the Pioneer to the Sedentary periods,
whereas Pueblo Poniente was established during the
Pre-Classic and occupied intensively during the Classic
period (Antieau 1981; Wright 2007). Other large habitation sites located to the west along the Agua Fria
and Gila rivers have a similar settlement history, with
apparent Pre-Classic to Classic period shifts in population. Coldwater Ruin and the Van Liere, Alkali, and
Brewster sites, located to the west of the confluence
of the Aqua Fria and Gila rivers, were occupied during
the Pre-Classic period. The La Cienega, Lakin, Mystery
Mound, and Cashion sites, to the east of the rivers’
confluence, were also occupied during the Pre-Classic
(Antieau 1981:361). By the early Classic period,
though, only the Brewster site, the Coldwater site, and
the newly established Morocco site were occupied on
the west side of the confluence. Pueblo Poniente and
Hacha Piedra were established a short distance to the
east of the Cashion Ruin (Antieau 1981).
The Cashion site complex also includes several canal alignments, most prominently Canal 12 or the
Cashion Canal (Wright 2007:16). The exact alignment
of Canal 12 is not known, but it appears to have
brought water out of the Salt River near Site 94 and
onto the Pleistocene terrace above it (Antieau 1981;
Wright 2007:Figure 9). In addition, Canal 6 may have
been extended westward from Pueblo del Alamo to
supply water to Pueblo Poniente in the Classic period
(Ciolek-Torrello et al. 2007).
SRI’s work at Site 94 began in 2002 with a geoarchaeological assessment of the Tres Rios Project area,
which stretches westward from the wastewater treatment plant on South 91st Avenue to the Aqua Fria-Gila
confluence (Onken et al. 2004). This work detailed the
alluvial stratigraphy of the Salt-Gila confluence, and
focused on identifying areas with potential for preserved archaeological deposits. Site 94 was discovered
in an earlier survey by U.S. Army Corps of Engineers
archaeologists (McLean and Perry 2002); however, the
first buried features at the site were found during SRI’s
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geoarchaeological work. This work was followed by a
testing program at Site 94 in 2003 (Onken and CiolekTorrello 2005), data recovery excavations in early 2008
(Graves et al. 2009), and construction monitoring activities in early 2009 (Graves et al. 2009).
Sixty-five features were identified at Site 94. The
features include nine pit structures, 51 extramural pits,
three cremations, and two canals. In this paper, we
focus on those features for which we have the most
complete information: the six pit structures, 10 extramural pits, and the canal excavated during our data
recovery efforts. Data recovery focused on three areas, Loci A, B, and C, and consisted of a combination of
mechanical trenching and stripping and hand excavation (Figure 3). A modern plow zone truncated most
Pre-Classic and Classic period features, and we suspect
that modern plowing destroyed many features. We
believe, however, that our excavations provide adequate information to characterize many aspects of
past site activities.
Most of the features appear to date to the PreClassic period, ca. A.D. 500 to 1150. Low artifact density, coupled with the presence of ephemeral structures, canals, and a virtual absence of food processing
tools, suggests that Hohokam-period residents used
Site 94 primarily for cultivation. In contrast, archaeological data from earlier contexts indicates that Early
Archaic period task groups or family units used the
area as a seasonal habitation. We discuss the Early
Archaic period component first.

EARLY ARCHAIC PERIOD
Prior to SRI’s discovery, the oldest known Archaic
period remains in the Phoenix Basin were at the Last
Ditch Site, located in Paradise Valley on a low bajada
slope west of the McDowell Mountains (Hackbarth
1998; Rogge 2009). Forty of approximately 200 excavated pit features at this site date to the Middle Archaic period, ca. 3500 B.C. to ca. 1500 B.C. (after
Huckell 1996). Broadly, these features indicate that
the site functioned as a seasonal plant food collection
and processing locale. Two-sigma calibrated radiocarbon dates from 17 of the pit features (Rogge and Phillips 2009:50) indicate the site was occupied between
2930 and 2140 B.C. If only dates obtained from annual
plant remains are considered, then the occupational
range narrows to between 2570 and 2140 B.C. (Rogge
and Phillips 2009:54).
SRI’s work at Site 94 identified Early Archaic period
components in Loci A and B in discontinuously preserved terrace remnants within the geological floodplain of the lower Salt River. Loci A and B are located
ca. 0.5 km north of the modern Salt River channel on
the Lehi Terrace, an extensive landform composed of
Holocene channel (cobbles, gravel, and sand) and fine-
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Figure 3. Site 94 (AZ T:11:94 [ASM]) showing SRI data recovery loci.

textured overbank (sand, silt, and clay) deposits. Radiocarbon dates from overbank deposits within the
terrace have been reported as being less than 2000
years old (see Huckleberry 1999; Onken and CiolekTorrello 2005:20). These more recent dates suggest
that lateral channel erosion removed earlier overbank
sediments. The supposed erosion has led to the hypothesis that the absence of Archaic period sites in the
lower Salt River floodplain is due to geological processes rather than a lack of Archaic occupation (Waters
and Keuhn 1996).
In general, the Lehi Terrace contains weakly developed alluvial soils with A/C or A/Bw horizonation typical of late Holocene pedogenesis. Loci A and B, however, contain buried paleosols with more mature horizonation at ca. 5 m to 1.5 m below the modern surface. The upper paleosol contains a moderately developed Bt horizon with clay skins and Stage I CaCO3 morphology suggestive of landforms that date between
the latest Pleistocene (100,000–10,000 cal yr BP) and
late Holocene (< 4000 cal yr BP) (Huckleberry 1997).
The lower paleosol contains a well-developed Bk horizon with Stage I+ to III CaCO3 typical of soils in the latest Pleistocene Blue Point Terrace (Péwé 1978). Thus,
pedogenic evidence at Site 94 indicates that early

Holocene patches of fine-textured alluvium overlying a
Pleistocene surface are preserved in places within the
Lehi Terrace on the lower Salt River. These early Holocene patches represent islands within a braided
stream system that survived erosion due to channel
avulsion and were later buried through overbank sedimentation.
Two shallow pit structures—Feature 80, found in
the south-central portion of the site in Locus B, and
Feature 42, found in Locus A—are of particular archaeological interest (Figures 4a, 4b, and 5). Mesquite
charcoal gathered from the floor fill of the Feature 80
house produced two radiocarbon dates: one with a
two-sigma calibrated date range of 5210–4940 cal B.C.
and another with a two-sigma calibrated date range of
4540–4400 cal B.C. (Table 1; see also Miljour et al.
2009:Table 6). Feature 80 originated within a moderately formed Bk horizon, which in turn had also
formed through the house fill. The house was circular
to oval, measured 3.10 m by 2.80 m, was preserved to
a depth of 10–20 cm, and exhibited an ash and charcoal stained earthen floor (see Figure 4b).Three samples of charred mesquite structural debris in direct
contact with the earthen floor of Feature 42 produced
two-sigma calibrated date ranges of 5040–4800 cal
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Figure 4a: Plan and profile drawings of
Feature 80, an Early Archaic period pit
structure, Site 94.

Figure 4b: Photograph of
Feature 80.
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Table 1: Dated features from testing and data recovery excavations at Site 94 (AZ T:11:94 [ASM]) (from Miljour et al.
2009: Tables 6 and 8).
Locus

Feature Type

Feature #

Dating Technique

Dates

Period

A

pit structure

223

ceramics

A.D. 950–1150

Sedentary

A

pit structure

224

14

cal A.D. 720–890

Colonial

A

extramural non-thermal pit

301

stratigraphy

postdates F 223

Sedentary to Protohistoric

C

3970–3790 cal B.C.

Early Archaic

C

A

extramural thermal pit

450

14

A

pit structure

42

14

C

cal A.D. 640–770, 770– 410 cal B.C.,
4960–4720 cal B.C., 5000–4840 cal
B.C., and 5040–4800 cal B.C. A

Early Archaic

B

extramural thermal pit

40

14

C

cal A.D. 1010–1190

Sedentary

B

pit structure

80

14

C

5210–4940 cal B.C. and 4540–4400
cal B.C.

Early Archaic

B

canal

39

ceramics and 14C

A.D. 700–1300 and 6360–5750 cal
B.C.B

Pre-ClassicC

B

extramural thermal pit

66

14

cal A.D. 1450–1640

Protohistoric

B

thermal pit (possible hearth)

233

archaeomagnetic

A.D. 935–1040, 1085–1265, 1435–
1640, and 1660–1690

Sedentary to early Classic or
Protohistoric

C

pit structure

1

ceramics and 14C

A.D. 950–1150 and cal A.D. 690–970

Colonial

C

thermal pit (possible hearth)

160

archaeomagnetic

A.D. 910–1040, 1160–1190, and
1435–1690

Sedentary to early Classic or
Protohistoric

C

Table Notes:
A
See endnote 1
B
The radiocarbon date from the canal may be from older plant material introduced into the canal fill from the surrounding
sediments.
C
Although the ceramics recovered from the canal fill (Lower Colorado Buff ware) date to both the Pre-Classic and the Classic
periods, we assume the canal dates to the Pre-Classic given the lack of clearly identifiable Classic period materials.

B.C., 5000–4840 cal B.C., and 4960–4720 cal B.C. (see
Table 1) (see also Miljour et al. 2009:Table 6).1 Mesquite charcoal gathered from Feature 450, a small
thermal pit originating at the same stratigraphic position but located approximately 5 m south of Feature
42, produced a two-sigma calibrated date range of
3970–3800 cal B.C. This radiocarbon result identifies a
later Early Archaic component (see Table 1 and Figure
5) (see also Miljour et al. 2009:Table 6).
Together, the radiocarbon results from Features
80 and 42 suggest that they are among the oldest pit
structures documented in the Southwest. The only
older structures that are reported in widely available,
published literature are four shallow, circular pit structures recorded in Unit III of Cowboy Cave in southeastern Utah by Schroedl and Coulam (1994). The reported
radiocarbon dates from Cowboy Cave’s Unit III range
from “6675 ± 75 B.P.” to “7215 ± 75 B.P.” (Jennings
1980:Table 3; see also Huckell 1996:334–335). Note

that these reported dates are uncalibrated (Jennings
1980:28).
Overall, we believe the implications of these results are significant for several reasons. First, we have
demonstrated that early and mid-Holocene alluvial
landforms are preserved in the lowermost portions of
the Salt River floodplain, and that Early Archaic period
peoples established habitation loci on these landforms. As such, the lower Salt River floodplain, at least
in the vicinity of Site 94, has the potential to contain
highly significant information concerning Early Archaic
land-use practices in the Phoenix Basin. Second, archaeological sites immediately predating the introduction of Mesoamerican domesticates may also be preserved. Discovery and excavation of any such sites
would allow future researchers to examine more
closely the physical and social setting immediately preceding Early Agricultural period lifeways. Consequently, we feel strongly that future investigations
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Figure 5. Excavations and features at Locus A, Site 94.

Figure 6. Excavations and features at Locus C, Site 94.
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within the lower Salt River floodplain have the potential to expand upon our understanding of Early Archaic
lifeways, along with the forager-farmer transition in
the Phoenix Basin and the greater Southwest.

PRE-CLASSIC PERIOD
SRI’s work at Site 94 also allowed an examination
of floodplain use during the Hohokam Pre-Classic and
Classic periods, ca. A.D. 500 to 1450 (Figure 6 and see
Figure 5). Alluvial reconstructions of the Tres Rios Project area suggest a relatively stable floodplain regime
between ca. A.D. 1 and 1000 (Onken et al. 2004). Available geological evidence indicates that this time may
have been a period with a relatively low frequency of
large floods. Sometime around A.D. 1000, the frequency of large floods increased on the middle Gila
and lower Salt rivers and resulted in greater floodplain
dynamics (Huckleberry 1995, 1999; Waters and
Ravesloot 2001). A late Pre-Classic enhanced flood regime would have increased channel shifting and avulsion, and perhaps caused farmers to rebuild headgates
and diversion dams more frequently in order to irrigate their fields, which may have suffered from erosion as well.
Absolute dating and ceramic cross-dating suggest
primarily Colonial and Sedentary period use of the
floodplain at Site 94 (see Table 1). One pit that was
dated to the Protohistoric period was also present.
SRI’s excavations resulted in the collection of 11 radiocarbon dates, two archaeomagnetic dates, and decorated ceramics. The chronometric samples and diagnostic ceramics allowed us to date eight Pre-Classic
period features that were encountered during testing
and data recovery (see Table 1). With the exception of
an extramural thermal pit (Feature 66), no dated feature postdates A.D. 1150, or the start of the Classic
period. In fact, two smudged red ware sherds on the
surface of the site were the only potentially Classic
period remains found at Site 94. Features 1 and 224,
both Pre-Classic pit structures, and Feature 42, a possible Early Archaic pit structure (see above), yielded materials with calibrated radiocarbon date ranges beginning in the early Colonial period. The date from Feature 42 is from a charred corn cupule in the feature’s
upper fill, and appears to have been intrusive. In addition, artifacts on Site 94’s surface suggest that the site
may have been occupied in the late Pioneer period as
well. One Estrella Red-on-gray sherd and one Snaketown Red-on-gray sherd found on the site surface suggest a limited late Pioneer period use.
SRI’s work documented a low frequency of pit
structures and agricultural features widely dispersed
across Site 94. Interestingly, pit structures that date to
the Sedentary period appear to be paired or clustered.
At Locus A, Feature 223 was located just a few meters
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from the slightly earlier Feature 224, and both houses
shared the same orientation (see Table 1 and Figure
5). In Locus C, Features 1 and 96 occurred about 10 m
apart (see Figure 6). Feature 160 was a shallow thermal pit in Locus C that may have been the remains of
an intramural hearth that marked the location of another house destroyed by modern plowing (see Figure
6). At Locus B, no Hohokam structures were encountered. Nonetheless, Feature 233, another small pit feature that likely dates to the late Colonial or early Sedentary period (see Table 1), may represent the remains of another intramural hearth from a house destroyed by modern plowing. Feature 40, a middle Sedentary–Classic period extramural thermal pit, was discovered just 7 m away (see Table 1).
All of the Hohokam houses at Site 94 were ephemeral and poorly preserved. No plastered hearths or
prepared floors were encountered, and only two of
the four Pre-Classic period houses contained evidence
of postholes or intramural storage pits (Features 1 and
96). In addition, only eight distinctly extramural pit
features that date to the Pre-Classic period were
found. These features were small pits likely used for a
variety of processing and storage purposes. Only one
Pre-Classic period thermal pit was found (Feature 40).
Overall, the ratio of Pre-Classic period extramural pits
to houses is 2:1. However, if Features 160 and 233 represent two additional houses (see above), this ratio
decreases to 1:1.
The low density of residential structures, the dispersed distribution of these houses and extramural
pits, and the informal architectural characteristics of
the structures suggest that the Pre-Classic period features at the site represent the remains of field houses,
similar to those found at the Dutch Canal Ruin in Canal
System 2 (see Bostwick 2008; Greenwald 1994;
Greenwald and Ballagh 1996; Greenwald and CiolekTorrello 1988; Greenwald et al., eds. 1994; Greenwald
et al., eds. 1995; Henderson 2003, 2004). The houses
were small, informally built, and did not exhibit the
same level of labor invested as contemporary houses
at nearby village sites (e.g., Antieau 1981). A low density of artifacts and a low ratio of extramural pits to
houses also identifies Site 94 as a limited-activity locale in comparison to contemporary and nearby villages.
SRI investigators also encountered two Pre-Classic
canal segments: Feature 39, found in Locus B during
data recovery excavations (see Figure 3), and Feature
541, located approximately 80 m to the southeast during monitoring. These canal segments indicate that the
Lehi Terrace was cultivated during the Pre-Classic period at Site 94. An SRI excavation team followed the
Feature 39 canal for about 100 m with a combination
of mechanical stripping and trenching. At its northwest
terminus, the canal diverged into three smaller chan-
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nels. Its orientation and gradient suggest a southeast
to northwest flow. During monitoring, construction
exposed approximately 60 m of Feature 541. An SRI
crew hand-excavated a trench through the exposed
segment of the canal. The orientation of this feature
indicates that it flowed from the northeast to the
southwest. The canal’s cross-section is wider and
deeper than Feature 39; this relatively large crosssection suggests that this canal had a greater capacity
than Feature 39. Both canals were filled with finegrained silts and clays and had relatively low-velocity
flows, which contrasts markedly with the steep gradients and high-velocity flows exhibited by Pre-Classic
period floodplain canals near Canal System 2 (e.g.,
Greenwald and Ciolek-Torrello 1988; Nials and Henderson 2004). Given each canal’s location, size, and
orientation, we believe that the Feature 39 canal may
have been a lateral that branched off from Feature
541 to irrigate fields at the site.
Pre-Classic Agricultural Production at the
Cashion Site Complex
These data produce an intriguing, although partial,
picture of floodplain use by the inhabitants of the
Cashion site complex. The inhabitants of Site 94 irrigated, cultivated, and constructed field houses at Site
94 during the Colonial and Sedentary periods. Feature
and artifact density is low, but not significantly lower
than other floodplain sites in the Phoenix Basin (see
Bostwick 2008).
We suspect that households predominantly managed agricultural control of the floodplain. Similar to
Henderson and Clark’s (2004) argument for the use of
contemporary farm lands along Canal System 2, we
propose that individual households from nearby villages built and maintained field houses, in part, to
mark their control over particular plots of agricultural
lands. Like pit structures at Canal System 2 floodplain
sites, pairs of houses at Site 94 may represent the persistence of land claims and use rights by Pre-Classic
households (see Kohler 1992 for a discussion of the
relationship of field houses and land tenure). At Site
94, the house pairs appear to represent sequential
occupations, although no superpositioning of house
outlines, as documented by Henderson and Clark
(2004), have been documented at the site. SRI’s data
also demonstrate that pre-Hispanic residents were
irrigating the lower Lehi Terrace; however, Site 94 occupants may have also practiced floodwater farming. It
is important to note that these activities on the Lehi
Terrace would have supplemented the irrigation of
fields elsewhere on the Pleistocene terrace. The projected location of Canal 12, or the Cashion Canal (see
Figures 1 and 2), indicates that additional pre-Hispanic
irrigated fields were present in the immediate area.
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Sometime during the late Sedentary period, people stopped building field houses and irrigation canals
in the floodplain at Site 94. Although dendrohydrological reconstructions for the Salt River indicate relatively
low flow variability during this time (Graybill et al.
2006), the cessation of construction may have coincided with a possible increased flood regime of the
Salt River (Huckleberry 1999; Onken et al. 2004). In the
Canal System 2 area, field houses and many canals in
the floodplain also appear to have been abandoned
during the Sedentary period, as irrigation canals were
diverted onto the higher Pleistocene terraces.
We do not yet entirely understand the relationship
between the social changes occurring in the Phoenix
Basin at the end of the Pre-Classic period and what
appear to be contemporary changes in the flow of the
Salt River and in the floodplain environment. As discussed earlier, the Pre-Classic-to-Classic transition was
a time of great transformation in settlement and agricultural practices in the Cashion site complex. Antieau
(1981) has argued that apparent population increases
throughout the Phoenix Basin during the late Sedentary and early Classic periods, along with the great expansion of canal systems upstream of Cashion, may
have led to the abandonment of the Cashion Canal and
much of the Cashion site complex. He argued that this
abandonment was related to low-magnitude flow regimes in the lower end of the Salt River Valley that resulted from the expanding upstream settlements diverting increasing amounts of water for their own use
(Antieau 1981; Ciolek-Torrello et al. 2007; Onken et al.
2004).
Alternatively, a possible increased flood regime of
the Salt River (Huckleberry 1999; Onken et al. 2004)
may have created so many problems with canal construction and repair, and perhaps even with field erosion, that people decided to move away from the
Cashion Ruin and Site 94. Regardless of the exact
causes, Onken and Ciolek-Torrello (2005; CiolekTorrello et al. 2007) have suggested that, in response
to the changing environmental and social situation,
much of the Cashion population relocated to take advantage of the flow of the Agua Fria. Other residents
moved east to Pueblo Poniente, which may have received irrigation waters from Canal 6.
Political-Economic Implications of Field Houses
and Their Disappearance
How was the presence and subsequent disappearance of field houses in the floodplain at Site 94 related
to these large-scale changes in settlement and agricultural production? The timing of events seems to suggest that residents of the Cashion site complex
stopped farming the floodplain at a time when environmental conditions made such practices difficult. In
this section, we shift our focus to highlight some of the
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possible political-economic implications of this apparent shift in settlement and production.
The Site 94 data may reflect rather significant
changes in the organization of agricultural production—how the means of production were controlled,
and by whom. Residents of the Cashion site complex
ceased to irrigate the floodplain at Site 94 at the same
time that they shifted much of their agricultural efforts
and settlement to the confluence of the Agua Fria and
Gila rivers. Nevertheless, people likely continued to
farm at Site 94 during the Classic period. As discussed
earlier, the nearby Pueblo Poniente was occupied primarily in the Classic period, (Wright 2007) and surface
collections from Site 94 contained a few blackened red
ware sherds that suggest a Classic period use of the
site.
It is possible that modern plowing and differential
preservation of the archaeological record may have
eradicated Classic period features at Site 94. Sediments dating to the past 800 years are shallow and
differentially disturbed on the site. Thus, Classic period
features are less likely to be preserved than earlier
features. In addition, the sheer lack of Classic period
materials within the disturbed plow zone suggests that
the absence of preserved Classic period features may
reflect a real absence of such features during this period of time.
The lack of Classic period features may not necessarily mean that people ceased to use the floodplain.
Classic period use of the floodplain at Site 94 may have
been of a much different and perhaps more limited
nature than in earlier periods. Henderson and Clark
(2004) suggested that a similar disappearance of field
houses in Canal System 2 during the late Sedentary
period reflects a transition in production from the
household level to some supra-household level of organization. They argue that the floodplain was not
abandoned and that floodwater farming replaced irrigation as a low-risk, high-yield practice. Such practices
could also have been low risk and potentially high yield
in the Cashion site complex, especially given the possible enhanced flood regime at the end of the PreClassic period (see Onken et al. 2004).
We propose that the cessation of field house use
at Site 94 may also indicate a demise of household
production and land tenure in the Cashion site complex, similar to the situation that Henderson and Clark
(2004) described for Canal System 2. We interpret field
houses as markers that Pre-Classic households from
nearby villages used, in part, to control or restrict access to their irrigated lands. By controlling or limiting
access to land, households exerted at least partial control over the means of production. Subsequently, they
also exerted some control or power over food production and the surplus labor process (sensu Saitta 1994,
1997).

JAzArch Spring 2011

We subscribe to Saitta’s (1994:206–209, 1997) use
of the concept of surplus labor process to capture how
social surplus labor is produced, appropriated, and
distributed. Following Saitta (1994, 1997) and others
(e.g., Cobb 1993; McGuire 2002), we believe that understanding how surplus production and labor are created and used are fundamental to understanding how
production is organized socially and politically in all
societies, including the Hohokam. Saitta’s (1994:226)
notion of surplus labor refers to “the time and energy
expended beyond the amount required (termed
‘necessary labor’) to meet the subsistence needs of
individuals.” All societies produce surplus labor and
surplus product (the fruits of surplus labor), because
surplus is necessary for a whole range of social needs
and purposes, such as the replacement of tools and
implements or the care of the sick and other nonproducers, in order to satisfy common social or economic needs and to fund administrative or religiousritual activities (Saitta 1994:226). Thus, the control and
appropriation of surplus labor and production inevitably create power and prestige differences among people or groups (Saitta 1994:206).
By controlling their own labor, as well as a significant portion of the means of production (land), individual households that farmed at Site 94 were likely
both (1) the producers of surplus production and the
providers of surplus labor, as well as (2) the consumers
and appropriators of such labor and production
(McGuire 2002; McGuire and Saitta 1996; Saitta 1994,
1997). Controlling surplus production and labor while
simultaneously acting as the consumers and appropriators of that surplus may have underwritten the
political autonomy, control, and power thought to
have been exerted by households in Pre-Classic Hohokam society (e.g., Bayman 1996; Craig 2001; McGuire
2002).
Whatever level of control over agricultural production and surplus labor was exerted by households in
the Pre-Classic, it seems that this control weakened
substantially during the Classic period. The absence of
Classic period field houses at Site 94 may mark a shift
in the control of the means of agricultural production
away from household social units. Henderson and
Clark (2004) surmise that this control was taken over
by some “corporate” organizational group. Regardless
of who controlled the floodplain, it does appear that
individual households may have lost control of floodplain fields––a primary means of production—at the
end of the Pre-Classic and consequently no longer had
as much control over the agricultural production process and the material products of surplus labor (Saitta
1994:217–219). As a further consequence, the structure of the surplus labor process may have changed in
some significant way, with households no longer acting as the appropriators of surplus to the same degree
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or in the same manner as they once had. This shift in
the appropriation and consumption of surplus from
households to some other social unit(s) may have provided the political-economic underpinnings of the
power or control exerted by elites, religious leaders, or
secular leaders during the Classic period (e.g., Abbott
2003; Harry and Bayman 2000; Gregory 1991; McGuire
2002; Wilcox 1991).
Alternatively, it is possible that the absence of field
houses in the Classic period may reflect a change in
the perception of floodplain fields from lands owned
by individual households to communal lands available
to all members of the community. In pre-industrial
agricultural economies, land tenure and ownership of
the means of production become increasingly important issues as farmers intensify production and increase labor efforts to construct canals and perform
other improvements to their fields (Flannery 1972;
Ciolek-Torrello et al. 2007). With the abandonment of
canals in the floodplain and a return to less intensive
floodwater farming practices, land tenure may have
become less important, and households may not have
felt it necessary to maintain field houses near their
fields. If Antieau (1981) is correct, there would have
been very little water available for downstream canals
in the Classic period, except perhaps during major
flooding events or periods of high precipitation. Field
locations may have largely shifted to upstream canal
systems and to locations along the Agua Fria River,
though people may have continued to use floodplain
fields to supplement their production on a periodic
basis when conditions were optimal for floodwater
farming.

SUMMARY AND CONCLUSIONS
SRI’s work at Site 94, a floodplain agricultural site,
provides an intriguing look at agriculture and the organization of production, as well as the larger social
and settlement history of the Cashion site complex,
perhaps the largest Pre-Classic and Classic period Hohokam settlement in the west valley. In addition, SRI’s
testing and excavations at the site revealed a rather
surprising discovery—the remnants of early and/or
mid-Holocene terraces or bars that were occupied as
early as 5210 B.C., and thereafter again around 3970–
3790 B.C.
The discovery of Early Archaic period features increases the antiquity of human use of the floodplain
and the Phoenix Basin. We have just begun our work
compiling information on the Archaic periods, although we have yet to find Early Archaic remains or
any evidence of habitations features or sites older
than 5200 B.C.
During the Hohokam Pre-Classic and Classic periods, we see some interesting patterns in how resi-
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dents of the Cashion site complex organized agriculture, production, and labor. During the Colonial and
Sedentary periods, two canal segments and field
houses indicate that pre-Hispanic people were irrigating the floodplain and that households may have controlled irrigable land, a primary means of agricultural
production. In contrast, the absence of canal irrigation
or field houses in the lowermost Salt River floodplain
during the Classic period may be due, at least in part,
to significant changes in the flow regime of the Salt
River that would have made irrigation farming on the
floodplain difficult or impossible. Dendrohydrological
reconstructions suggest the latter half of the Sedentary period was a time of low flow variability on the
Salt (Graybill et al. 2006), while alluvial stratigraphy in
the vicinity of Site 94 (Onken et al. 2004) and elsewhere (Huckleberry 1999) suggest this would have
been a time of an increased flood regime along the
river. The disappearance of field houses also suggests
a shift in the social groups who controlled agricultural
production and, by extension, surplus production and
labor (sensu Saitta 1994, 1997). This apparent change
in how production and labor were organized may provide the basis for additional insight into potential political-economic underpinnings of the fundamental
transformations in settlement and agriculture within
the Cashion site complex at the Pre-Classic-to-Classicperiod transition.
Note
1. Five radiocarbon dates were obtained from the
Feature 42 structure (see Table 1). These include one
date from a maize cupule that produced a two-sigma
calibrated age range of cal A.D. 640–770 (Miljour et al.
2009:Table 6); this date is considered intrusive to the
general structure fill. A second date from charred mesquite in the upper structure fill produced a two-sigma
calibrated date range of cal 770–410 cal B.C. (Miljour
et al. 2009:Table 6). Three additional dates from
charred mesquite, interpreted as the remains of structural wood in direct contact with the floor, produced
two-sigma calibrated date ranges of cal 5040–4800 cal
B.C., 5000–4840 cal B.C., and 4960–4720 cal B.C.
(Miljour et al. 2009:Table 6). We have assigned an
Early Archaic ca. 5000 B.C. age to Feature 42 based on
the structural wood dates, and we interpret the
younger dates as materials incorporated into the
structure fill from the overlying strata.
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DATING HOHOKAM CANALS:
A METHODOLOGICAL CASE STUDY
Christopher N. Watkins
Glen E. Rice
Erik Steinbach

ABSTRACT
In this case study, we compare the utility of four different
methods for dating Hohokam canals: ceramic cross-dating, AMS
radiocarbon dating of annuals, thermoluminescence (TL) dating of
sherds, and optically stimulated luminescence (OSL) dating of canal
sediments. Rio Salado Archaeology, LLC researchers used each
method to date a single canal excavated on the campus of Arizona
State University. The ceramic, ASM, and TL dates were comparable;
the OSL date was not. We suggest that TL dating of ceramics is a
viable method to date Hohokam canals accurately. In addition, we
discuss the apparent unreliability of the single-aliquot fine-siltpolymineral OSL dating technique for dating prehistoric canal sediments.

In his pioneering study of Hohokam irrigation at
Snaketown, Emil Haury (1976) expended great effort
to obtain a chronological sequence of canals and other
excavated water control features. He applied various
innovative techniques toward chronology building in
his broader investigation, but was ultimately forced to
rely on ceramic cross-dating and stratigraphy to date
the Snaketown canals, although he did obtain one radiocarbon date from material in a “canal lining” (Haury
1976:334). Haury was successful with the methods he
employed. However screening canal fill to recover
sherds is time-consuming and can fail to generate a
representative sample of temporally sensitive sherds.
In 2007, Rio Salado Archaeology, LLC conducted an
archaeological investigation on the central campus of
Arizona State University in advance of a redevelopment project (Steinbach et al. 2007). Excavation crews
identified nearly 30 archaeological features at the Barrett Honors College site, AZ U:9:281(ASM): two prehistoric canals, two field houses, three burials, and several other hearths and pits (Figure 1). Research efforts
focused on dating the canals. We dated the first canal

(Canal 1) through Haury’s traditional methods, which
involved screening fill for diagnostic ceramics and
stratigraphy. We then dated the other canal (Canal 2)
with a variety of methods, including ceramic crossdating, radiocarbon dating of annuals, thermoluminescence (TL) dating of ceramics, and optically stimulated
luminescence (OSL) dating of canal sediments.
In this case study, we compare the utility of the
various techniques available for dating Hohokam canals, and prioritize them according to presumed accuracy. Three of the dating techniques— ceramic crossdating, radiocarbon dating, and TL dating of ceramics— yielded consistent and seemingly accurate results. The OSL dating technique used here produced a
result that was not consistent with, and presumably
less accurate than the results from the other dating
techniques. However, recent innovations in OSL dating
suggest that this dating method has the potential to
produce extremely accurate dates for Hohokam canals. Following our assessment of each method, we

Figure 1. Location of the Barrett Honors College site in the
Phoenix Basin.
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conclude with a description of single-grain OSL dating
and recommend future utilization of the technique.

BARRETT HONORS COLLEGE SITE
The Barrett Honors College site, AZ U:9:281(ASM),
is located in the southeast portion of the Arizona State
University campus and on the northwest corner of
Apache Boulevard and Rural Road on the second terrace of the Salt River, roughly 2 km south of the current river channel. At approximately 356.6 m (1,170 ft)
above sea level, the native vegetation in this area,
prior to development, would have been assigned to
the Lower Colorado River Valley Subdivision of the Sonoran Desert Scrub Biotic Community. The dominant
plants would have been creosotebush, saltbush and
bursage, with occasional occurrences of paloverde,
mesquite, prickly pear, saguaro, barrel cacti, cholla,
and a variety of grasses (Turner and Brown 1982). At
the time of the excavation, the area was landscaped,
paved, or covered by gravel parking lots.
A total of 29 features were encountered during
the course of testing and data recovery at the site
(Figure 2). Two prehistoric canals and a natural historic
period drainage extended from the northeast corner
across the project area to the southwest boundary. An
inhumation and two cremations were excavated from
a small cemetery area in the northeast corner of the
excavated area. Architectural features included two
field houses and three poorly preserved surfaces. Pit
features included eight isolated hearths, one roasting
pit, four indeterminate pits, and one pit that contained
an isolated vessel. Modern features were also present
at the site; they included utility trenches, a concrete
foundation, and two modern pits containing construction material.
Four different methods for dating canals were applied to Canal 2: 1) ceramic cross-dating, 2) radiocarbon dating (AMS) of annuals, 3) TL dating of pottery
sherds, and 4) OSL dating of canal sediments. This case
study tests the comparability of different measures of
canal chronology. We begin, however, with a discussion of the dating of Canal 1, which illustrates the limitations associated with the traditional method of dating Hohokam canals with time-sensitive ceramics.
Canal 1 Chronology
Following the discovery and documentation of Canal 1 in plan view and in profile (Steinbach et al.
2007:32–33), we began screening canal fill in an attempt to recover a sample of sherds that could be
used to date the feature. Four crew members excavated and screened fill for more than two days. Their
efforts resulted in the recovery of only one sherd that
was temporally diagnostic, and no samples suitable for
radiocarbon dating. The sherd dated to the early
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Snaketown phase, ca. A.D. 700–750. In addition, a
pithouse (Feature 2) that was superimposed on the
canal dated to the middle Sacaton phase, ca. A.D. 1000
–1070 (Watkins 2007). The age during which Canal 1
was used is thus bracketed by the sherd and the overlying field house; it ranges from the early Snaketown
to the middle Sacaton phases, a broad temporal span
of more than 300 years.
Canal 2 Chronology
Rio Salado Archaeology researchers performed six
independent chronological analyses using four different methods on samples from Channels II and III of
Canal 2. The methods included ceramic cross-dating
using decorated sherds (Gila and Tonto Polychrome),
AMS radiocarbon analysis, blue light (quartz) and infrared light (feldspar) TL on a plain ware sherd, and two
OSL dates of canal sediments. Stratigraphy was not
effective in dating this feature, because no independently dated features were positioned above or below
Canal 2 in a stratigraphic profile. The collective results
of these different dating techniques are displayed in
Table 1. The dates obtained from ceramic cross-dating,
radiocarbon analysis, and TL overlap between A.D.
1320 and 1388 and fall in the Civano phase. However,
the two OSL dates of sediment samples are much earlier.
The availability of additional dating techniques
does not diminish the utility of ceramic cross-dating.
Just as in Haury’s era, it is analytically inexpensive to
obtain dates through ceramic association; the technique is also quite accurate, particularly in light of the
recent refinements to the Hohokam ceramic sequence
(Wallace 2001, 2004a, 2004b). Gila and Tonto Polychrome sherds from multiple vessels were found in the
base of Channel III in the excavated Canal 2 sample.
Drawing on dendrochronological dates of small, briefly
occupied sites, McCartney et al. (1994) showed that
the production of Gila Polychrome began around A.D.
1320 and ceased by the end of the Hohokam tradition,
ca. A.D. 1450. The presence of these sherds provided a
relatively accurate date for the feature, even in the
absence of other temporal indices. However, it is difficult to rely on ceramic cross-dating alone as a dating
technique, because excavation does not always recover decorated sherds. Moreover, the use of multiple
techniques often increases the precision of dating results.
The second method used to date the canal was TL
analysis of a plain ware sherd, a pottery style that was
used over a long period of time and that is not temporally diagnostic. Thermoluminescence (TL) analysis permits dating of any sherd recovered from a canal. This
analytic tool lends itself particularly well to canals in
which plain ware sherds are far more likely to occur
than decorated sherds or charred organic material.
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Figure 2. Features encountered at the Barrett Honors College site.
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Table 1. Chronological indicators of Channels II and III, Canal 2.
Context

Sample
Type

Date (A.D.)

Channel III, Canal 2, T. 14

Sherds

1320-1450

Gila and Tonto Polychrome sherds

Channel III, Canal 2, T. 14

Charcoal

1290-1390

AMS assay (dendro-calibrated one-sigma range)

Channel II, Canal 2, T. 1

Sherd

1284-1388

TL (BOSL) analysis (95% confidence interval)

(second assay, same sherd)

(same)

1197-1437

TL (IROSL) analysis (95% confidence interval)

Channel III, Canal 2, T. 1

Sediment

1027-1111

OSL fine-silt SAR (95% confidence interval)

Channel II, Canal 2, T. 1

Sediment

216-700

OSL fine-silt SAR (95% confidence interval)

The plain ware sherd was recovered from near the
middle of the fill deposits in Channel II of Canal 2. Dr.
Carl Lipo of the University of California, Long Beach
analyzed the sherd in two ways to obtain a date of the
last time that the sherd was exposed to heat (Table 1)
(Lipo et al. 2007). The use of blue light stimulation
(BOSL) obtained a signal from quartz grains in the
sand; this technique returned a date range of A.D.
1284–1388. The use of infrared light (IROSL) obtained
a less-precise signal from feldspar grains; this approach returned a date range of A.D. 1197–1437.
The third method that we used to date Canal 2
was an AMS assisted radiocarbon analysis of burned
annuals collected from the base of the canal’s Channel
III. The excavation crew observed concentrations of
charcoal of a small, “brushy” plant during handexcavation of the Salado Polychrome sherds exposed
at the bottom of the canal feature. The crew collected
these twigs that were later identified as Pluchea
(arrowweed), an annual moisture-loving plant that
commonly grew along the edges of Hohokam canals.
Pluchea and other annuals are excellent candidates for
radiocarbon dating , and are particularly well-suited to
the dating of canals, as the original plants were likely
burned during periodic canal maintenance. The treering calibration of the one-sigma range for the date is
A.D. 1290 to 1390 (Table 1).
In summary, the results of these three methods
yielded highly comparable date ranges, with an overlap from A.D. 1320 to 1388 (Figure 3). Collectively, the
dates place the use of the canal in the mid-Civano
Phase (ca. A.D. 1300 to 1450). In contrast, two OSL
dates of sediments obtained from the base of Channel
III and the mid-point of Channel II produced very different dates. The OSL method employed here used a
single-aliquot (SAR) fine-silt polymineral approach
(Berger et al. 2004a, 2004b; Lipo et al. 2007).

Method

The ranges of the two OSL dates of sediments are
much earlier than the others (Table 1, Figure 3), a result we attribute to the inadequate bleaching of the
sediments while suspended in the canal water. The
OSL dates’ lack of agreement with the date ranges returned by the other three, independent dating techniques suggests that the OSL method may be less accurate than the other techniques. Refinements in
methods, such as the use of single-grain analysis (see
below), may enhance the reliability of OSL dating on
canal sediments in the future. However, this case suggests that the application of the SAR method to fine
grains lacks the accuracy needed for confident employment as an independent form of canal dating.
Evaluation of Methods for Dating Canals
This study compared four techniques for dating
canals: cross-dating of ceramic styles, AMS radiocarbon dating of charcoal from burned annuals, TL dating
of plain ware sherds recovered from canal fill, and direct OSL dating of canal sediments. All four techniques
were applied to the dating of a single canal feature;
three yielded consistent results. Here, we evaluate
each of these methods on 1) the elegance of the bridging argument linking the dated event to the targeted
cultural event (Dean 1978), 2) the precision of the results, and 3) the availability of usable contexts.
In this case study, the most effective analytic technique for dating prehistoric canals is the TL dating of
plain ware sherds recovered from canal fill. The technique yields accurate dates, which are more precise
than tree-ring corrected radiocarbon dates. In addition, the samples are more abundant than decorated
sherds or charcoal fragments, but less abundant than
sediment samples. However, it is necessary to construct bridging arguments in order to relate the targeted to the dated events (the disposal of the sherd in
the canal vs. the manufacture of the vessel). The other
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equivalent, it should have the highest priority in dating
canals. There would be no need for a bridging argument linking the dated event to the target event, samples could be obtained from nearly every canal, and
precision should approach or exceed tree-ring calibrated AMS radiocarbon dates.

CONCLUSIONS AND DIRECTIONS FOR
FUTURE RESEARCH

Figure 3. Dates associated with Canal 2.

available, viable methods require bridging arguments
as well, though.
The second most effective method is AMS radiocarbon dating of charcoal fragments of annual plants.
The technique yields accurate dates, and tree-ring corrected radiocarbon dates are more precise than
phases (although they are frequently less precise than
OSL dates). In addition, the target and dated events
are closely associated when the samples are burned
annuals. However, samples are less abundant than
decorated sherds.
The third most effective technique is ceramic cross
-dating that uses ceramic styles with a relatively narrow and known period of production. The technique
yields dates that are equivalent to phases but that are
less precise than OSL and tree-ring corrected C14
dates. The dating samples are more abundant than
burned annuals but less so than sediment samples and
plain ware sherds. Finally, bridging arguments are
needed to link the targeted and dated events
At present, the OSL dating of canal sediments does
not yield reliable results. The problem with this technique is that the effect of partial bleaching of the sediments cannot be identified and removed from the signal. Once material science has perfected a method for
the luminescence dating of canal sediments (see below), such that the dated and targeted events are

In the evaluation of chronological methods, it is
important to distinguish between dated events and
target events (Dean 1978). In the case of the OSL
analysis of canal sediment, the date reflects the last
exposure of the canal sediment to light, with the expectation that the dated event (the bleaching of the
sediments) corresponds to the target event (the introduction of water into the canal by humans). In order
for the OSL dating of canal sediments to be applied
widely, researchers must demonstrate that that these
two events are consistently the same. Moreover, the
method can have a significant impact on the archaeological analysis of irrigation features if researchers develop a procedure for identifying when these two
chronological events are not the same.
Berger et al. (2004a, 2004b) have contributed to
the study of the OSL dating of Hohokam canal sediments by demonstrating that the single-aliquot regeneration (SAR) method has greater precision than a
multi-aliquot (MA) approach. They also found overlap
in the standard deviation of the averages of three sets
of dates for a single canal: nine multi-aliquot (MA) OSL
dates (819 +/-45 years bp), five single-aliquot (SAR)
OSL dates (826+/-32 years bp), and two AMS radiocarbon (tree-ring calibrated) dates (761+/- years bp). Despite the general congruence between the three methods (AMS radiocarbon, MA OSL, and SAR OSL), the
overlap between the AMS dates and the SAR dates is
only 8 years, and the SAR dates are older than the
AMS dates. Thus, the level of congruence between the
more precise of the two OSL methods and the AMS
dates is tenuous. In addition, the older age of the OSL
dates relative to ASM dates raises the potential that
partial bleaching of grains affected the OSL dates in
their study.
Using independent dating procedures, our case
study has demonstrated that OSL sediment dates for
canals at the Barrett Honors College site were considerably older than the dates provided by three other
methods. Since the three independent methods
yielded three highly consistent dates from the same
context, we conclude that the OSL sediment assays
provided a dated event (bleaching of the silts) that was
not contemporary with the target event (use of the
canal). Our findings, coupled with the results of the
study by Berger et al. (2004a, 2004b), suggest that cur-
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rent methods for the OSL dating of Hohokam canal
sediments do not as yet generate reliable results, and
that the results are frequently older than expected.
A potential methodological solution is the application of single-grain OSL techniques (for an overview
see Duller 2004). In single-grain OSL, the unit of analysis is the individual grain, whereas other techniques
analyze several grains simultaneously and calculate an
average to arrive at an assay. Single-grain OSL may be
particularly applicable to Hohokam canal sediments,
because the pre-Hohokam dates of some individual
grains would identify them as grains that were not sufficiently exposed to sunlight while they were suspended in the canal water. These grains can then be
removed from the analysis, and the dating of the canal
sediment can be based on particles that reflect the
target dating event.
Other techniques, such as MAAD IRSL (Wright et
al. 2007), may also prove to date Hohokam Canals accurately. On-going research by Dr. David K. Wright and
others at the Cultural Resource Management Program
of the Gila River Indian Community is investigating the
applicability of this technique to Hohokam canal sediments (personal communication, 2008).
Finally, our case study demonstrates the utility of
using TL dating of plain ware sherds to date canal use.
The elegance of TL dating of ceramics is that the firing
of the pot is commonly both the dated and the target
event (Feathers 2003). An additional bridging argument is needed when the age of a sherd is used to
date the canal. The researcher must be able to argue
that a minimum amount of cultural time separates the
manufacture of the vessel from its deposition in the
canal. However, note that this argument of association
also applies to ceramic cross-dating and to the AMS
radiocarbon dating of charcoal inclusions. Overall, the
TL dating of plain ware sherds, the AMS radiocarbon
dating of burned annuals, and the ceramic cross-dating
of decorated sherds in canal sediments yielded consistent results. These three independent results together
increase our confidence of a late Classic period age
(A.D. 1320 to 1389) for Canal 2 at the Barrett Honors
College site.
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FINDING THE HOHOKAM LANDSCAPE
Ronnie Dunn
David Jacobs

ABSTRACT
Archaeologists have identified Hohokam material remains on
the physical landscape of south-central Arizona, and are beginning
to integrate these findings into a more complete understanding of
the cultural landscape that comprised the Hohokam world. One
aspect of this understanding requires moving beyond individual
remnants of material culture and cementing together the many
pieces into a meaningful assortment. A closely related aspect is
embracing a nonwestern perspective, preferably one stemming
from an indigenous aboriginal perspective claiming prehistoric
linkage. This paper focuses on the Hohokam cultural landscape as a
space defined by both material activities (e.g., subsistence, habitation, travel) and those nonmaterial activities (e.g., rituals, songs,
words) that impart meaning to the physical world. Special attention is paid to portions of the landscape away from villages that
were important ritually and that likely served to promote regional
integration.

The picture of the Hohokam world that has
emerged in recent years is one of large irrigationbased communities centered on villages with public
architecture. Typically, the focal point of research has
been the individual village, or in some instances a
group of villages linked by a network of canals that
were first recorded by Omar Turney in 1929 (Figure 1).
Many of these villages exhibit a formal structure consisting of one or more central plazas surrounded by
house clusters, cemeteries, mounds, and public architecture, such as ballcourts and platform mounds
(Gregory 1991; Haury 1976; Wilcox et al. 1981). Central plazas appear to have constituted part of the integrative core of Hohokam communities (Wallace 2007).
They were likely an area where games, ceremonies,
and other ritual activities were conducted. These
shared activities are believed to have helped integrate
populations residing at different settlements along the

canal system. The widespread distribution of ballcourts and platform mounds further suggests the presence of a shared cultural identity and the emergence
of an integrated regional system that operated above
the level of the individual community (Wilcox 1991;
Wilcox and Sternberg 1983).
In this paper, we argue that discussions of cultural
identity and regional integration need to go beyond
large villages and public architecture and to consider
areas outside of the village that were also important
ritually and that may have served to integrate
neighboring communities. We refer to these areas as
liminal spaces (after Turner 1969 and Leach 1976). In
in the case of the Hohokam, these spaces likely included prominent places on the physical landscape,
such as mountains, rock shelters, springs, and other
bodies of water, as well as areas imbued with cultural
meaning, such as travel corridors (trails) and ancestral
shrines. Importantly, the attachment of the mythical
and ritual to liminal spaces can provide a way of integrating communities through shared ideologies, without the need of an overarching political structure. This
is especially true in instances where liminal spaces
among communities may overlap.

LIMINAL SPACES: CONCEPTUAL
CONSIDERATIONS
The works of Victor Turner (1969) and Edmund
Leach (1976) provide theoretical explanations for ceremonial areas that are associated with contexts located
away from villages and near what can be considered
the outer edges of a larger community. Turner
(1969:166), building on van Gennep’s (1960) theory of
rites of passage, proposed a theory of ritual process
suggesting that ritualized performance is organized
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Figure 1. Prehistoric irrigation canals and shared liminal zones between Pueblo Grande (Canal
System 2) and Sawik (Scottsdale) Communities (Canal Systems 13 and 14). Note: Base map by
Turney (1929). Hatched area corresponds to Zone VII in Doyel and Crary 1995).

into three phases: (1) preliminal, (2) liminal, and (3)
postliminal. Using rites of passage as an example, the
preliminal phase refers to one’s status prior to the ritual. For example, in a marriage ritual, one enters the
ritual as an unmarried person. During the liminal
phase, one is in an ambiguous position in that he or
she is neither married nor unmarried; rather, the person is in a temporal state of no social status. After the
liminal climax of a ritual, one enters the postliminal
phase in which he or she is now ritually transformed
and socially recognized as maintaining a status of married.
Edmund Leach extended Turner’s concept of liminality to include time and space. Leach (1976) suggested that the physical and mythical worlds of tribal
societies tend to maintain spatially overlapping areas
that he called “liminal zones.” For example, if a group
of people considered their community area to be safe
and the great expanse beyond the community area to
be dangerous, then the combined result is an ambiguous space that cannot be defined as either safe or dangerous. This ambiguous portion of land is what Leach
defines as a liminal zone; it is neither here nor there,
but someplace in between. Besides a spatial model of
a liminal zone, Leach also accounted for temporal liminal zones. However in this paper, we focus only on the
spatial (Leach 1976) and ritual (Turner 1969) aspects of
liminality.
Songscapes
Songscapes, which are landscapes remembered
and discussed in songs, represent one example of the

ways in which places outside villages are incorporated
into O’odham historical narratives. Sections of the
song trail for one of these songscapes—the Oriole
song—is shown in Figure 2 (Note that song trails are
often named after animal spirits.) (see Darling and
Lewis 2007:133–135). The portion of the Oriole song
trail that is shown in the figure extends north from
O’odham farming villages along the middle Gila River

Figure 2. Oriole Song Journey (adapted from Darling and
Lewis 2007: Figure 16.4).
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to the Superstition Mountains, then west to Iron
Mountain, south to South Mountain, and southwest to
the Estrella Mountains, eventually crossing the Papaguería and ending up at the salt flats on the Sonoran
Gulf Coast, before returning home to the Gila River.
Pilgrimages to these salt flats were considered important religious events for the O’odham. Darling and
Lewis (2007:135) reported that they “offered opportunities for dreaming and acquiring spiritual power.”
Likewise, Bahr (personal communication, 2008) offered the following statement about O’odham
songscapes: “For the ordinary reader it may be helpful
to think of a Piman sing as an imagistic montage, a
travelogue of the sacred geography of jewed ka:cim,
the O’odham homeland.” Songscapes illustrate how
the landscape and places within it serve as a tangible
reminder and validation of ideologies and oral histories maintained by the O’odham people.
Storied Mountains
Nearly every mountain or butte in the Salt and Gila
River valleys holds some level of historical significance
to the O’odham; however, other features such as certain ponds, caves (Russell 1975), and hot springs held
similar importance (Bahr et al. 1997; Darling and Lewis
2007:134). To illuminate the storied roles that mountains play in maintaining oral traditions, we discuss the
oral histories tied to three mountains in the Salt and
Gila River valleys.
South Mountain is one of several mountains in
Arizona with strong cultural affiliations to Yumanspeaking tribes living along the Colorado and Gila rivers, and to Uto-Aztecan-speaking O’odham tribes who
historically occupied the lower Salt and middle Gila
valleys. The current name for South Mountain is derived from an Anglo reference that locates the mountains with respect to the Salt River. The accepted indigenous (Pee-Posh) name for this range of mountains
is Greasy Mountain (vikwaxa’s), which refers to its association “as the scene of the incident in the Creation
tale where Coyote finished eating the culture hero’s
heart and wiped his greasy hands” on the mountain
(Spier 1978:253). There is an O’odham creation story
that uses a similar motif for South Mountain and that
attributes a similar cultural significance to the mountain (Bahr 2001:22-25). This story recalls that “the people overtook Coyote, and he (Coyote) ran northward
across the Gila, where he ate the (Rabbit’s) heart, and
as he did so the grease fell upon every stone of the
mountain, which accounts for its appearance and the
name it bears to this day Móhatûk, Greasy Mountain” (Russell 1975:217). The motif for both the Yuman
(Pee-Posh) and O’odham stories associated with South
Mountain is concerned with each culture’s reaction to
death and the consumption of a deceased figure’s
heart.
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A dominant figure associated with South Mountain
is Elder Brother, the creator of the O’odham people as
well as their Huhugam (Hohokam) ancestors. In one
story, Elder Brother had a home in South Mountain,
and it was while he was living here that the Hohokam
came to kill him (Shaw 1968:15–16). South Mountain
is one of several mountains where Elder Brother was
supposed to have lived; other mountains where Elder
Brother lived include Baboquivari Peak (Griffith 1992;
Lumholtz 1990:42; Underhill 1969) and the Sierra
Pinacate Mountains in northern Mexico (Lumholtz
1990:192, 208). Most O’odham currently believe that
Elder Brother lives in a cave on Baboquivari Peak.
Therefore, South Mountain is a place associated with
stories from several cultures, and it is considered a
very important place among the O’odham and several
Yuman-speaking tribes.
The Superstition Mountains are another important
place for the O’odham. Oral traditions state that, during ancient times, there was a flood that resulted in
the destruction of many of the inhabitants of the land.
The flood was caused by the tears of a crying child.
During the flood, a group of people went to the Superstition Mountains in an effort to escape, but they were
apparently unsuccessful and were turned into stone
(see Bahr et al. 1994; Russell 1975:211–212). According to O’odham oral traditions, these petrified people
still stand as sentinels on the summit of the southwest
portion of Superstition Mountains and as a constant
reminder of the relationship this mountain has with
the O’odham people.
The Picacho Mountains are another mountain
range tied to several O’odham creation stories (Bahr et
al. 1994). One story tells of a human-eating witch and
another tells of a figure called Corn Man, who supposedly lived somewhere in these mountains as well as
several other mountains associated with the Gila River
Valley (Bahr et al. 1994:99–100). The witch lived in a
cave in this mountain after leaving her home at the
Casa Grande Ruins (Bahr et al. 1994:146–149). Both of
these figures and the Picacho Mountains play significant roles in O’odham oral traditions.
Marking the Landscape with Shrines
Just as mountains remind people of mythological
events, so, too, have people created features on the
landscape that remind them of events in the past.
Various O’odham shrines include but are not limited to
mortar shrines (Russell 1975), devil shrines (Kozak and
Lopez 1999), summit shrines (Russell 1975), and
geoglyphs (Russell 1975). The O’odham landscape has
many features like these shrines; some are well known
and others are less recognized. One of the best known
and largest shrines is the Children’s Shrine in the Santa
Rosa Valley of southwestern Arizona.
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IDENTIFYING LIMINAL SPACES IN THE
ARCHAEOLOGICAL RECORD
It is clear that investment in intensive irrigation
agriculture fundamentally altered the cultural landscape of the Hohokam. At the same time, many subsistence activities continued to be located away from
villages and agricultural fields, even after the canal
systems had been developed, reconfigured, and expanded. Maize, beans, squash and other plants (e.g.,
cotton) were cultivated in fields watered by irrigation
canals, but other plants and animal resources composed substantial portions of the Hohokam diet, and
many of these resources were located away from the
canal systems.
Doyel and Crary’s (1995) analysis of the Sawik
(Scottsdale) irrigation community in the eastern Phoenix Basin provides an example of this resource diversity. As shown in Figure 4, Doyel and Crary (1995) postulated that the Sawik community was divided into
nine resource zones related to particular uses or activities. Figure 5 provides an idealized view of these zones
as they ranged from the river’s edge, across the terraces of irrigable land, up the slopes through the ba-

Figure 3. Santa Rosa Valley.

The Children’s Shrine is a geoglyph-type shrine
that is not located in any particular mountain range;
rather, it is situated near a drainage between two
buttes. It is an ancient shrine that, according to historical narratives, is the place where four children were
sacrificed to avoid a flood (Lopez 2007:118). Figure 3
shows the location of this shrine in a liminal zone to
the west of the four Tohono O’odham communities
that maintain it. A ceremony known as the Wigita
ceremony, which is based on story from oral traditions, is associated with the shrine. The context of the
Children’s Shrine supports the claim that stories are a
requisite part of rituals, and that the sharing of liminal
space is akin to sharing a common story that structures ritual performance.
The Children’s Shrine is important because it not
only embodies ideologies associated with the
O’odham, but it also mimics attributes of a mythical
landscape that recognize rain houses located in each
of the four cardinal directions. That is, the Children’s
Shrine symbolizes a miniature mythical landscape
within a larger natural landscape. The shrine is surrounded by a palisade of ocotillo wands with openings
corresponding to each of the four cardinal directions. Figure 4. Suggested resource zones for the Sawik
According to Underhill (1969), each opening is linked (Scottsdale) Community (adapted from Doyel and Crary
1995: Figure 21.02). Note: Hatched area represents shared
with a sacrificed child and an associated rain house.
liminal zone between the Pueblo Grande community
(dashed lines) and the Sawik community (solid lines).
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Figure 5. Idealized section view of Sawik Community
Resource Zones I - IX (adapted from Doyel and Crary
1995).

jadas, and onto the upper elevations of the mountains.
All of these spaces were arenas where people from
Hohokam communities likely conducted activities, and
thus they should be considered part of a Hohokam
cultural landscape. Similarly, during analysis of the Marana Platform Mound community, Suzanne and Paul
Fish (2007:39–47) incorporated the use of zonal patterning in an attempt to understand Hohokam use of
the Tortolita Mountain bajadas. They were able to
identify six different zones based on type of vegetation, elevation, and resource availability.
One implication of the zonal model that Doyel and
Crary (1995) and Fish and Fish (2007) have advanced is
that ceremonial areas are often in places away from
residential sites. In the case of the Sawik community,
for example, important ceremonial areas were located
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at Hole in the Rock on Papago Buttes and in the Ceremonial Grotto on Camelback Mountain. Both landscape features are located some distance from the
nearest villages (see Figure 1). Importantly, both of
these places are also close to Pueblo Grande and likely
functioned as ceremonial areas for settlements along
Canal System 2, in addition to those along the Sawik
System. This implies that ceremonial areas in liminal
spaces need not be mutually exclusive; they can overlap into areas that do not belong to any one particular
community.
If we follow Doyel and Crary’s (1995) lead on community zonal patterns, we are led to the conclusion
that Pueblo Grande, like the Sawik community, had a
ritual area at the periphery of the community. Thus,
the Papago Park area would have held a shared ritual
relationship among people living in the the Pueblo
Grande and Scottsdale communities (Figure 6). There
is archaeological evidence to support the hypothesis
that prehistoric residents of Pueblo Grande did have
ritual ties to Papago Park. The northeast corner of one
of the rooms on top of the platform mound at Pueblo
Grande has an opening that is oriented toward Hole in
the Rock. At a certain time of year, a beam of light is
cast across the floor of the room and terminates in the
southwest corner of the room. It has been suggested
that the relationship of this opening and its resulting
annual play of light functioned as a type of solar
marker for Summer Solstice sunrise, which would rise
over a particular place in Papago Park. Therefore, the
data suggests that both the Scottsdale community and
the Pueblo Grande community shared the ritual liminal

Figure 6. Spatial relationship of Pueblo Grande (Canal System 2) and Sawik (Scottsdale) Communities (Canal Systems 13
and 14) and Leach’s model of liminality (1976:82).
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space (Papago Park) located between the two canal
systems.
Although most archaeologists correlate ritual activities to features such as plazas, ballcourts, and platform mounds, Bostwick and Krocek (2002:216) suggest
that some ritual activity might have occurred on South
Mountain. This idea is consistent with Leach’s (1976)
theory of spatial liminality and suggests that such activity areas represent outside community liminal
zones. It is important to note, however, that all of the
ritual activities and ritual locations discussed thus far
have been directed toward activities and places not
located inside any particular settlement.
Oral histories and liminal spaces tied to landscapes
outside of community areas may eventually become
symbolically reconstructed inside community areas in
the form of ballcourts, plazas, and platform mounds
(cf Donald 1991). All of these features symbolically
represent an ideological position in the oral history of
the people at the time of any particular construct. Although there is no present method of proving or disproving the possibility, we suspect that ballcourts,
platform mounds, and plazas represent aspects of the
natural environment that symbolized ideologies once
attached to various features and locations outside or
at the periphery of community areas.

SUMMARY AND CONCLUSIONS
In this article, we have attempted to demonstrate
that, even though the majority of Hohokam material
culture is associated with farming villages located
along canal systems, there is a large body of evidence
related to Hohokam ritual and ideology associated
with places located outside of village boundaries. We
have also argued for the archaeological value of oral
histories. Storied mountains, orations, and songscapes
are modes of discourse that involve landscapes of ritual and liminal significance to the O’odham people,
and it is likely that they served a similar function
among the Hohokam. Potter (2004) has recently observed that there is more to cultural landscapes than
land and geography, and that landscapes are both a
conceptual and behavioral process. He notes that “*l+andscapes are created by human activity, which is influenced not only by the distribution of resources on
the land but also by cultural perceptions of human relationships to these resources” (Potter 2004:322). Indigenous perspectives of the landscape, as expressed
in oral histories, should therefore not be dismissed.
Instead, they should be viewed, like the archaeological
record, as windows to the past.
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SALT, SEASHELLS, AND SHINY STONES:
PREHISTORIC HOHOKAM RESOURCE
EXPLOITATION IN THE PAPAGUERÍA AND
NORTHERN GULF OF CALIFORNIA
Douglas R. Mitchell
Michael S. Foster
ABSTRACT
The prehistoric Hohokam made use of obsidian, marine shell,
and salt for tools, ornaments, and food. Many of these materials
were obtained during trips through the Papaguería in southwestern
Arizona and on the coast of the Gulf of California in northern Mexico. The purpose of this paper is to describe the routes and strategies that may have been used by the Hohokam to procure and
transport these valuable materials across the region. We use archaeological examples and ethnographic accounts to support our
reconstructions that Hohokam travelers likely used an embedded
procurement strategy that involved procurement of all three resources in a single, important expedition.

Prehistoric peoples living in Hohokam settlements
of central and southern Arizona procured and used
marine shell, obsidian, and salt with some regularity,
along with a number of other resources located in the
wider Sonoran desert region. While there is ample direct evidence in the archaeological record that prehistoric people used shell and obsidian, archaeologists
can only infer from ethnographic studies of O’odham
populations that Hohokam inhabitants of the Phoenix
and Tucson basins used salt. Both shell and salt were
available along the margins of the northern Gulf of
Mexico in the area around what is now Puerto
Penasco, Sonora. To access these two resources, prehistoric occupants of Hohokam villages must have
traveled through the Papaguería, the arid southwestern desert of Arizona. Importantly, this area also contains several obsidian sources, including the Sauceda
Mountains and Los Vidrios sources, resources that
were valuable to the Hohokam, especially in late prehistory.
This paper discusses procurement strategies that
Hohokam inhabitants of the Phoenix and Tucson basins may have used to acquire salt, marine shell, and

obsidian. We argue that prehistoric people employed
an embedded procurement strategy (Binford 1979)
along with a kin-based exchange pattern (see Peterson
et al. 1997). This procurement and exchange arrangement involved logistical forays into the Papaguería and
to the coastal zone to acquire all three of these materials during a single expedition (also see Slaughter and
Lascaux 2000:517–520; Tagg and Heilen 2008:79–84).

PROCURING SALT, SHELL, AND
OBSIDIAN
Archaeologists have long recognized that Hohokam populations and other prehistoric peoples in the
northern Sonoran desert obtained marine shell for
making ornaments from the northern Gulf of California. Travelers, explorers, shell specialists, geologists,
and university archaeologists have visited the gulf area
since the early 1900s. Carl Lumholz (1990), a Norwegian explorer who traveled in northern Sonora and
southern Arizona in 1909 and 1910, provided one of
the earliest accounts of the gulf. His travelogue described the Tohono O’odham salt expeditions as both
an economic and religious activity. It also includes discussion of shell and obsidian artifacts along the Rio
Sonoita and saltpans and freshwater springs on the
coast.
Salt
No archaeological evidence exists for the use of
salt at Hohokam archaeological sites in southern Arizona. Nonetheless, it was undoubtedly an important
supplement to the Hohokam diet. Salt was mined prehistorically in the Verde River Valley north of Phoenix
(Morris 1928) and was also likely gathered from the
margins of the Gulf of California.
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Frank Russell, who lived with the Pima Indians in
1901 and 1902, discussed the Papago salt expeditions.
He cited an 1859 report by Indian agent John Walker
(1860), “These Papagos regularly visit a salt lake which
lies near the coast and just across the line of Sonora,
from which they pack large quantities of
salt…” (Russell 1975:94). Lumholz also described large
salt deposits that he visited in the Sierra Pinacates in
1909 and 1910. He described one deposit as
A distance of only three miles inland, but necessitating laborious travel over sand dunes,
brought us to the largest Salina in that part of
the country. This salt deposit has sometimes
been called Salina Grande. Surrounded by
sand dunes of medium size, it appears to be
from twenty to thirty feet above sea-level. It
is two miles long at its greatest length, threequarters wide at its broadest point, and this
breadth is maintained for at least half a mile,
where the most valuable part of it is. Walking
across it, I found the salt hard and beautifully
white, and the middle section appeared deep
[1990:261].
Underhill (1938:111–114; 1946) also described the
salt pilgrimage of the Papago as an arduous journey
that was intricately linked with attaining “ocean
power,” making rain, and symbolic corn. This expedition included recognized leaders who had experience
from many previous trips and knew the locations of
the trails and water sources. The event was communal
and “any village which had decided on a trip would
send messengers to its neighbors, inviting recruits” (Underhill 1946:213). The trips appear to have
been restricted to males and served as a rite of passage for younger males. In describing the return, Underhill stated,
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Andrews (1983:16) described a salt making method
used by the Maya. He reported, “The most widespread
method used today is solar evaporation, whereby salt
water from coastal estuaries is collected in shallow
pans and allowed to evaporate by solar action until
only salt, known as sal solar, remains.” He concluded
that solar evaporation had been a basic salt-making
technique in the Yucatecan salinas for more than
2,000 years. Andrews (1983:109) also noted that such
activities are not visible in the archaeological record.
While searching for shell middens during an archeological reconnaissance survey in the Puerto
Peñasco area of northern Sonora between 1997 and
2007 (Foster et al. 2008; Mitchell and Foster 2000), we
identified several large salt flats adjacent to estuaries,
including a particularly large one adjacent to Estero las
Lisas (Figure 1). These flats are probably a result of
occasional tidal surges that left salt residue after
evaporation.
Shell
Hohokam use of marine shell is well documented
in the archaeological record (e.g., Hayden 1972; Doyel
1991; Gifford 1946; Haury 1976; Jernigan 1978;
McGuire and Howard 1987; Nelson 1991). Nearly all of
the shell found within Hohokam villages came from
the northern Gulf of California in the vicinity of Puerto
Peñasco and the nearby shores of Bahía Adair. The
margins of the northern Gulf in these areas are lined
with hundreds of shell midden sites that represent
food remains that accumulated over a 5,000-year period (Foster et al. 2008; Foster et al. 2011; Mitchell and
Foster 2000). These middens not only contain the remains of shellfish and other marine fauna, but also
include a variety of artifacts, principally pottery sherds,
flaked stone, and ground stone (Gifford 1946, 1948).
Archaeological evidence from Hohokam villages
suggests that Glycymeris and Laevicardium were the

[W]hen they reach the home village, they
make a triumphant entry. The old women
help themselves to salt, and the boys swing
slabs of wood on long strings to simulate the
sound of rain. That night, everyone gathers in
the council house. The neophytes sit to one
side with the trophies they have brought from
the seashore—white shells or scraps of seaweed, ‘ocean clouds’, which will act as magic
charms for the rest of their lives. In the center
is the basket of ‘sea corn’. Each pilgrim has
contributed to it some of his precious load….
[1938:130].
It is likely that a simple evaporation method, or a
variation of it, was used along the upper Gulf of California coast by the prehistoric and historic peoples.

Figure 1. Salt flat near Estero las Lisas.
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two most commonly collected genera of shell from the
northern Gulf. Glycymeris shell was procured primarily
for the manufacture of bracelets, whole shell pendants, effigies, and rings. Laevicardium was used for
cut shell ornaments, disk beads, and pendants. A myriad of other genera were also collected for crafting
tinklers, rings, whole shell pendants, and even trumpets (see Mills and Ferguson 2008; Nelson 1991).
Much of the shell tends to lack the distinctive coloration that can be found on live or recently dead animals, indicating they were likely collected from shore
deposits or perhaps fossil shell beds exposed in dune
faces lining the shore.
Despite having visited numerous sites along the
northeastern shore of the northern Gulf, we have
identified only limited evidence for the manufacture of
shell ornaments. To date, we have found only two Glycymeris shell bracelet blanks. Both blanks were produced from old, worm eaten shells and they may have
been discarded because they were of insufficient quality to warrant further reduction and finishing.
We have not found any evidence of shell workshops or any shell working tools such as reamers or
other implements (e.g., Copus 1993). Other researchers have found limited evidence for Glycymeris shell
manufacturing on these coastal midden sites (see
Brusca and Poulus 2000; Mabry 2008). Sites in the
western Papaguería, areas such as Growler Wash, Lost
City, and the Gila Bend area, exhibit evidence of various stages of shell ornament manufacture (e.g., How-
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ard 1993, 2000; Lyon et al. 2008; Martynec and Martynec 2008; Slaughter and Lascaux 2000).These sites
contain shell debitage, ornaments broken during production, ornament blanks, and shell working tools.
Obsidian
Hohokam inhabitants of the Phoenix and Tucson
basin exploited four obsidian sources in the Papaguería and in the modern day state of Sonora:
Sauceda, Los Vidrios, Los Sitios del Agua (formerly referred to as Unknown A), and Sand Tank obsidian
(Martynec et al. 2011; Mitchell and Shackley 1995;
Shackley 1988, 1995). All these sources lie within the
corridor that Hohokam populations used to travel between southern Arizona and the northern Gulf of California.
The most important Papaguería obsidian source
occurs in the Sauceda Mountains. The significance of
this source is demonstrated in an analysis of southern
Arizona artifact assemblages where nearly 50 percent
of 617 obsidian artifacts sourced from eight different
Classic period villages in the Phoenix Basin and Tucson
Basin were traced to the Sauceda source (Table 1). The
obsidian nodules that Hohokam peoples likely gathered have eroded out of primary geological contexts
over the centuries and are now spread over several
miles. According to Shackley (2005:42), the secondary
deposition of this material follows Sauceda Wash for
at least 20 km and perhaps as much as 35 km. The
nodule size averages about 5 cm, with some examples

Table 1. Comparison of obsidian types from various Classic Period Hohokam sites in Southern Arizona, showing the number of artifacts by obsidian source (data from Mitchell and Shackley 1995).

Source

Phoenix Area

Brady Wash

Picacho Sites

Escalante

Marana

sites (n=311)

Sites (n=69)

(n=30)

Ruin (n=29)

(n=178)

Sauceda Mts.

84

53

8

18

152

315

Vulture

106

5

3

--

10

124

Flagstaff volcanics*

65

3

--

1

--

69

Superior

32

2

1

8

7

50

New Mexico volcanics**

--

2

14

1

7

24

Los Vidrios

8

2

3

1

--

14

Tank Mts.

2

--

--

--

--

2

Unknownst

14

2

1

--

2

19

Note: Phoenix area sites include Pueblo Grande, Grand Canal Ruins, Casa Buena, Rolley Site
*Flagstaff Volcanics include Government Mountain, Partridge Creek, RS Hill
**New Mexico Volcanics include Cow Canyon, Mule Creek, Antelope Wells
t

Total

Unknowns – includes the newly discovered Los Sitios del Agua (formerly AZ Unknown A)
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measuring up to 8 or 9 cm. Shackley described the material as translucent green brown, with variations of
black, green and light gray bands. He noted that “this
obsidian makes excellent knapping raw material, equal
to any in the Southwest” (Shackley 2005:42).
The Sierra Pinacate volcanic fields in northern
Sonora also yield obsidian that Hohokam people from
the Phoenix and Tucson basins collected, known as Los
Vidrios obsidian. The relative low importance of obsidian from this source, in comparison to material from
the Saucedas, is evidenced in the same artifact analysis
discussed above. Only 14 of 617 pieces were traced to
the Los Vidrios source (see Table 1). Raw material from
this source has probably been eroding into the Rio
Sonoita over long periods of time. Los Vidrios obsidian
occurs as nodules with a brown to gray cortex and
black, opaque interiors. Shackley (2005:79) noted that,
although the material is good, its use may have been
restricted because it is quite brittle.
Shackley reported an archaeological obsidian
source that was common in assemblages analyzed
from Organ Pipe National Monument and also occurred in assemblages from Gila Bend and Pueblo
Grande. He referred to this source as “AZ Unknown A,”
and speculated that it probably occurred on the western edge of the Tohono O’Odham reservation
(Shackley 2005:76). Recently, members of the Ajo
Chapter of the Arizona Archaeological Society discovered the geological source for this obsidian near the
Los Vidrios source (Martynec et al. 2011). The source
formerly referred to as “AZ Unknown A” has now been
renamed Los Sitios Del Agua obsidian. The obsidian
occurs as small nodules and ranges from translucent
dark green to opaque light green (Martynec et al.
2011). Although analysis of its distribution at Arizona
archaeological sites was not done for this study, we
suspect that its distribution is quite similar to Los
Vidrios since it is located only a few kilometers away
from that geological source, and is also along the Rio
Sonoita.
A fourth obsidian source also exists in the Papaguería. The Sand Tank obsidian is located near Gila
Bend in the Sand Tank Mountains (Shackley and
Tucker 2001). This obsidian is found in low proportions
at sites in the Gila Bend area and at sites in the Hohokam core area in the Phoenix Basin. However, it is reportedly high quality obsidian. Small nodules (3–4 cm)
of Sand Tank obsidian erode into the Sand Tank Wash.

TRAILS AND TRAVEL CORRIDORS
Trails and travel corridors were used by prehistoric
peoples in this region to gather resources and move
them across the landscape. Trails and corridors, some
with shell petroglyph markers, have been identified in
the Papaguería of southwestern Arizona (Hayden
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1972). Specialized shell manufacturing sites, such as
Verbena Village, Lago Seco (Huckell 1979), and Lost
City (Fontana 1965; Martynec and Martynec 2008),
have also been identified along these routes (McGuire
1982; Schiffer and McGuire 1982).
Access to the northern Gulf area was likely
through two primary routes: one that followed the
now extinct Rio Sonoita and the other around the Sierra Pinacate through the Desierto de Altar to the
eastern edge of the Bahía Adair. Archaeologists have
speculated that travel occurred in several areas that
included the Growler Valley, the Sauceda Valley, and
along the Rio Sonoita (Figure 2) (e.g., Hayden 1972;
Lyon et al. 2008).
Trails, trail markers, and campsites associated with
travelers making their way to the northern Gulf and its
varied and abundant resources have been identified
(Becker and Altschul 2008; Darling and Lewis 2007;
Hayden 1972). Drawing on anthropologist Donald
Bahr’s work with Native American songs (Bahr et al.
1997), Darling and Lewis (2007) present a compelling
case for a specific travel itinerary from the Gila River to
the Salt Flats on the Sonoran coast.

DISCUSSION
Various behavioral models have been offered to
address shell acquisition and the production and distribution of finished shell ornaments. These descriptive
models generally fall into two categories. The first type
of model suggests that Hohokam groups in central and
southern Arizona directly exploited raw shell sources
and that the logistical group then produced shell craft
items at sites from which they originated. The second
type argues that groups of people in the Papaguería
acquired shell for the production of ornaments and
then exchanged raw shell and finished ornaments with
Hohokam groups in the Tucson and Phoenix basins. It
is unlikely that either model alone accounts for Hohokam resource acquisition; rather, different strategies
may have prevailed at different times.
For example, Howard (1985) has argued that, during the Pre-Classic period, Papaguerían communities
were the primary procurers of raw shell and the primary producers of shell ornaments, which were then
traded to Hohokam populations in the Gila Bend,
Santa Cruz River Valley, and the Phoenix Basin. During
the Classic period, there was an increase in the local
production of shell ornaments in the Phoenix Basin.
Howard (1985) has proposed that the Papagueríans
provided raw shell to Phoenix Basin Hohokam populations, who then produced finished ornaments in their
villages. Although Howard’s production/exchange
model suggest Papaguerían populations played major
roles in the acquisition of raw shell during both the Pre
-Classic and Classic periods, her models do not specifi-
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Figure 2. Salt, shell, and obsidian source locations and trails that may have been used by the Hohokam to
access these resources.

cally exclude the possibility that Hohokam villagers
from the Phoenix and Tucson basins trekked to the
coast to collect shell and other resources (e.g., Haury
1976:306–307; Hayden 1972). As Haury (1976) noted,
travel to shell sources would have allowed Hohokam
collectors to be highly selective. The Papagueríans,
because of their proximity to the resource and use of
the general area, were probably the primary providers
of raw shell to the Hohokam. However, their role as
producers of finished ornaments, as Howard (1985)
noted, seems to have waned over time.
Current production/exchange models and their
supporting data suggest that at least two procurement
and production modes existed throughout the history
of Hohokam marine shell use. During the Colonial and

Sedentary periods, ca. A.D. 750–1150, the groups who
occupied the western Papaguería may have used the
procurement and exchange of shell with groups in the
Hohokam core area as a buffering mechanism. More
precisely, Papaguerían populations may have procured
and traded shell to riverine Hohokam groups in exchange for food, cotton, and other goods that were
scarce in their local environments. Based on their research at the Barry Goldwater Range, Ahlstrom and
Chenault (2000:261) have suggested that these groups
“were not core-area Hohokam passing through on
their way to and from the gulf, but rather were the
inhabitants of the region who were participating in a
system of shell procurement, production, and exchange.” These people may have supplemented their
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subsistence by trading salt and shell to groups to the
east and north for agricultural products. This hypothesis, that Papaguerían peoples were actively engaged in
shell procurement, is supported by the identification
of Papaguería plain ware pottery in coastal middens.
Archaeological work at middens in the Puerto Peñasco
area has found Sells Plain and Gila Bend varieties of
Gila Plain, which were almost certainly manufactured
at village sites in the Papaguería.
Interestingly, during the early part of the PreClassic period, obsidian appears to have been a minor
component in the exchange system between Papaguería and Hohokam populations. It does not appear to have been an important resource at this time.
Although Papaguerían populations probably played a
significant role in acquiring shell directly from the
Puerto Peñasco area during the Pre-Classic period, it is
equally likely that some people from Hohokam villages
ventured there directly from the Phoenix and Tucson
basins. Such trips may have occurred during the late
fall through early spring, when cooler weather prevailed and when winter rains provided drinking water
in the scattered tinajas (natural rock tanks) and freshwater pozos that occur along the coast (Ezcurra et al.
1988; May 2007). In addition, Dettman’s (2008) analyses of shell growth rings from shells found in coastal
middens indicate that death occurred during the winter. Late fall and winter procurement would not have
conflicted with agricultural activities of late spring
through early fall. On the other hand, Underhill
(1946:213) reported that the Tohono O’odham made
salt gathering trips to the coast in the summer, because spring high tides left unusually large deposits of
salt on the beach.
As Howard (1985) noted, procurement and exchange patterns appear to have changed during the
Hohokam Classic period. At Pueblo Grande, some Classic period habitation areas and burial groups contained
significantly higher quantities of shell than others did.
This differential distribution led to the suggestion that
certain lineages may have controlled particular economic resources such as shell (Mitchell 1994:172). Social groups within these lineages may have made treks
to the coast to obtain this resource. In addition, obsidian use increased dramatically during the Classic period. Procurement and exchange patterns between the
Papaguería and the Hohokam core area certainly reflect this escalation. According to Ahlstrom and Chenault (2000:261),
It is probable that raw material obsidian from
the Papaguerían sources was included with …
shell and traded through the same network.
In other words, the shell industry of the PreClassic period in the Papaguería evolved into
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an exchange industry of raw material shell
and obsidian during the Classic period.

CONCLUSIONS
Hohokam peoples were efficient desert dwellers.
They likely employed an embedded resource procurement strategy (Binford 1979) in their trips through the
Papaguería. During their trips to collect shell, they undoubtedly gathered other resources from coastal environments and possibly from other environmental
zones in the Papaguería. In an analysis of Hohokam
obsidian procurement and distribution patterns, Peterson and colleagues (1997) evaluated three conceptual
models: an opportunistic model, a centralized redistribution model, and a kin-based geographic model (also
see Doyel 1991; Renfrew 1977). Peterson et al.’s opportunistic model for the procurement of obsidian describes a pattern in which distance to an obsidian
source correlates highly with the quantity of material
at a site (see Mitchell and Shackley 1995). The authors’
centralized redistribution model envisions the flow of
obsidian towards a central place, such as a platform
mound village, through which the movement of obsidian is facilitated and/or controlled (see Doyel 1991).
Finally, the kin-based geographic model suggests that
the “distribution of obsidian at Classic period Hohokam sites is primarily a function of acquisition and exchange networks based on family or simple reciprocal
ties” (Peterson et al. 1997:238).
We propose that a kin-based model, with an embedded resource procurement strategy for the collection of multiple resources, provides the best explanation for the observed archaeological patterns. This
model suggests that acquisition and exchange networks are based on family connections or on simple
reciprocal ties. The model accounts for the acquisition
of both utilitarian and ritual items through reciprocal
exchange relationships that existed among kin,
neighbors, and other trading partners. Note that it
does not rely on a hierarchical system of acquisition or
redistribution. In our proposed model, individuals or
small social groups either collected the materials
themselves or participated in exchange for other materials. Once these groups returned to their villages,
they could have then traded through their existing kinbased or friendly reciprocal relationships within the
village and the larger community.
During the Hohokam Classic period, salt, obsidian,
and shell were in frequent use and in high demand.
Although beyond the scope of this paper, the movement and exchange of these resources took place
within the Hohokam regional system. This distribution
may have operated, in part, through a marketplace
system first associated with ballcourts (e.g. Abbott et
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al. 2007; Doyel 1991) and later associated with platform mound villages.
Finally, knowledge about the locations of specific
resources—shell, salt, obsidian, and drinking water—
was undoubtedly passed from generation to generation by means of stories and songs (Darling and Lewis
2007; Rankin et al. 2008). The exact routes probably
changed through time as the needs and tastes of villagers altered. As suggested by Darling and Lewis’s
(2007) reconstruction, trips were not straight-line,
least-cost ventures. Rather, they involved stops along
the way to visit with kin, allies, and potential or future
trading partners. In addition, people may have taken
large-village resources (e.g., agricultural produce, textiles, pottery) with them as exchange items. Further
study of the sites along these Papaguerían travel corridors will help us better understand these patterns.
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TWO VILLAGES ON TUMAMOC HILL
Suzanne K. Fish
Paul R. Fish
Gary Christopherson
Todd A. Pitezel
James T. Watson
ABSTRACT
A prominent Tucson landmark, Tumamoc Hill has an extensive
complex of stone trincheras features. It is the only such hill site in
southern Arizona with substantial, well-documented occupations
dating to the Early Agricultural (Cienega phase) and early Pioneer
(Tortolita phase) periods. Massive walls and terraces encircling the
hilltop represent one of the earliest communal-scale constructions
in the U.S. Southwest during the Cienega phase. A diversity of other
stone features is concentrated on the summit. Using current mapping techniques, augmented by excavations, recent University of
Arizona investigations have generated data that allow an organizational assessment of Tumamoc’s Tortolita phase village and insights into its place in regional settlement at the beginning of the
Hohokam sequence.

Tumamoc Hill is an iconic, flat-topped peak (Figure
1) that affords an unsurpassed view east across the
Tucson Basin, north as far as Picacho Peak, west to the
Baboquiviri Mountains, and south halfway to the
Mexican border. A prominent dark volcanic mass rising
228 m (700 ft) above the Santa Cruz River in today’s
downtown Tucson, Tumamoc must have been a defining element of the Tucson Basin landscape in the past
as well. Archaeological remains dating from at least
the Middle Archaic period to the present mark the
hill’s enduring significance for a continuing succession
of visitors and residents.
Tumamoc Hill exemplifies a specialized site type
that occurs mainly on volcanic hills throughout the
U.S.-Mexico borderlands. Termed “trincheras sites,”
these are further defined by the presence of walls,
terraces, and other features built of stone (Downum et
al. 1994; Fish et al. 2007). Tumamoc possesses one of
the most extensive and diverse complexes of trincheras features in southern Arizona (Figures 2 and 3).

Massive walls and terraces surround the hill summit,
where a wide array of additional features includes
pithouses and other structures, residential walls and
terraces, numerous bedrock mortars and cupules, extensive rock art, and an elaborate trail system.

RESEARCH BACKGROUND
The archaeology of Tumamoc Hill was systematically recorded by an Arizona Archaeological and Historical Society survey and mapping project, published
in a 1979 special issue of The Kiva edited by David Wilcox and Stephen Larson. Project members mapped the
layout of massive upper walls and terraces (Wilcox
1979), trails (Hartmann and Hartmann 1979), rock art
(Ferg 1979), and ground bedrock features (Larson
1979), and they identified more than 100 rounded outlines or enclosures made of local stone (Larson 1979).
In the absence of excavation, the predominantly circular cobble enclosures were interpreted as “sleeping

Figure 1. Tumamoc Hill from downtown Tucson, Arizona.
Photograph by Paul Fish.

Suzanne K. Fish / School of Anthropology and Arizona State Museum, University of Arizona / sfish@email.arizona.edu
Paul R. Fish / School of Anthropology and Arizona State Museum, University of Arizona / pfish@email.arizona.edu
Gary Christopherson / Center for Applied Spatial Analysis, University of Arizona / garych@casa.arizona.edu)
Todd A. Pitezel / Arizona State Museum, University of Arizona / pitezel@email.arizona.edu
James T. Watson / School of Anthropology and Arizona State Museum, University of Arizona / watsonjt@email.arizona.edu
Journal of Arizona Archaeology 2011, Volume 1, Number 2: 185-196
Copyright © 2011 by the Arizona Archaeological Council
185

Fish et al.

186

circles,” the result of clearing the dense surface rocks
to provide spaces for limited domestic activities and
possibly ephemeral brush structures (Larson 1979:71–
76; Wilcox et al. 1979:188–189). Study conclusions
emphasized a defensive function for the massive walls
and terraces around the summit (Wilcox 1979). The
1970s study attributed the trincheras features to the
Hohokam of the late Sedentary or early Classic periods
(Wilcox 1979:29) and possibly the Rillito or Rincon
phases (Hartmann and Hartmann 1979:53–56). This
interpretation was based on a surface collection of
only 25 decorated sherds widely dispersed over the
entire hill (Hartmann and Hartmann 1979:53). It was
also noted, however, that there was an abundance of
plain wares concentrated on the summit; plain ware
densities were as high as 40 sherds per square meter
(Larson 1979:76).
In 1985, a University of Arizona archaeological
field school placed a single trench perpendicular to the
wall of what was presumed to be a massive Hohokam
terrace along the eastern summit edge to investigate
the method of its construction and nature of the fill
(Fish et al. 1986). A wholly unanticipated outcome was
the recovery and direct dating of corn substantially
older than the advent of ceramics in conjunction with
Late Archaic period projectile points and burned daub.
These materials were interpreted at the time as stratigraphically underlying the Hohokam terrace that had
plain ware ceramics in its fill. Contrary to the thencurrent belief that corn and pottery appeared in the
Southwest at roughly the same time (e.g., LeBlanc
1982; Plog 1980), Tumamoc Hill occupants clearly
were farmers well before the everyday use of ceramic
vessels. A Hohokam date for the major trincheras features, however, stood essentially unchallenged until a
second field school investigation in 1998.
The 1998 expansion of the 1985 trench revealed
that, rather than underlying the massive terrace, the
early corn and projectile points came from a small
pithouse without ceramics (Structure 8 in Figure 2)
that was cut down from the terrace surface after the
terrace was built. The pithouse depression had been
reused during a subsequent occupation associated
with plain wares and a few red-slipped ceramics. Previously radiocarbon-dated material collected from the
1985 trench (Fish et al. 1986:569, Table 5) inadvertently had been drawn from both the original and secondary pithouse occupations. The 1998 field school
also excavated or tested seven of the cobble outlines
or enclosures that are visible on the surface of the hilltop. This work confirmed that most alignments
marked the basal stone walls of pithouses. These
structures yielded plain wares, minor amounts of red
wares, and small, contracting-stem points that appeared in the Tortolita phase, along with a mixture of
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larger and generally earlier point types (Wallace et al.
2007:57–63).
By 1998, a series of Tucson-area investigations had
defined a long agricultural sequence preceding the
appearance of Hohokam decorated pottery types (e.g.,
Huckell 1995, 1996; Mabry et al. 1996). According to
this sequence, the small pithouse (typical of chronologically equivalent counterparts in Early Agricultural
period settlements along the Santa Cruz River) was cut
into the massive Tumamoc terrace during the middleto-late interval of the Cienega phase (ca. 800 B.C. to
A.D. 150) at the end of the Early Agricultural period.
Together, the pottery, points, and radiocarbon dates
from the later reuse of the terrace pithouse and from
the cobble-outlined pithouses across the Tumamoc
summit placed them in the Tortolita phase (ca. A.D.
475 to 700) of the ensuing Pioneer period (Wallace et
al. 2007:58–59). A low percentage of red wares differentiates Tortolita phase assemblages from the solely
plain ware assemblages of the preceding Agua Caliente
phase (ca. A.D. 150 to 475) of the Early Ceramic period.
Archaeological investigations in southern Arizona
and adjacent northwest Mexico during the late 1990s
provided a regional framework for the realigned Tumamoc chronology. Massive terraces resembling those
at Tumamoc Hill were studied on Cerro Juanaqueña
and other hills in northwest Chihuahua (Hard and
Roney 1998). They proved to be the work of early agriculturalists who had not yet adopted pottery, and their
construction had begun even earlier than the Cienega
phase dates from Tumamoc Hill (Roney and Hard
2002). Following the 1998 field school, other trincheras occupations dating to the era of initial plain
ware ceramics were reported in southwest New Mexico (Roney 1999) and encountered during survey in
northwest Sonora (Fish and Fish 2004:56).
University of Arizona field schools in 2005 and
2007 further confirmed the Tortolita phase affiliation
of cobble-outlined pithouses throughout the Tumamoc
summit by testing two more structures, selected for
their rectangular shape and large size. Additionally,
the 2005 and 2007 field schools conducted high resolution re-mapping of the massive encircling walls,
trails, cobble outlines, and other hill features. They
also documented for the first time the considerable
extent of residential walls and terraces that modified
the summit topography to facilitate village life. Guided
by Gary Christopherson of the Center for Applied Spatial Analysis, researchers achieved these objectives
through the use of geospatial technology, namely advanced global positioning system (GPS) receivers and
total stations for the collection of data, and the development of a geographic information system (GIS) for
data management and analysis (Christopherson et al.
2005). Results provide the basis for the quantified esti-
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Figure 2. Excavated Tumamoc Structures. Round enclosures (Structures 1–7), Rectangular enclosures
(Structures 9 and 10), Cienega/Tortolita phase pithouse (Structure 8), and Cienega/Tortolita phase community
structure (Structure 11).
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mates of construction effort and an analysis of Tortolita phase settlement structure discussed below.

CIENEGA PHASE VILLAGE: TUCSON’S
FIRST PUBLIC ARCHITECTURE
The eastern terrace containing the small Cienega
phase pithouse forms a segment of the massive linear
features of roughly stacked volcanic boulders and cobbles that encircle the Tumamoc summit and the upper
hill in variable tiers (Figure 3). For significant stretches,
the term “terrace” is appropriate because the rock
walls or berms hold sufficient rock and soil fill to create a level surface. In some of these stretches, the terrace fill also has sufficient width and depth to accommodate the dimensions of a pithouse. In other
stretches, massive walls support little fill, and segments of both massive walls and terraces are sometimes connected by smaller walls or even singleboulder alignments. Free-standing walls and terraces
are often wider than they are tall, with an average
width of 2.4 m and a maximum width of 9 m. The
standing heights of walls above ground surface almost
never exceed 40 cm.
A very preliminary assessment of the effort invested in constructing these features is based on
measurements of length and estimated volume of
stone. Total length of all massive walls exceeds 1.9 km,
and the total volume, calculated from regularly spaced
measurements of wall cross-section, approximates
3,200 m3. The larger boulders in the walls would have
necessitated multiple persons for transport. Using
Hard et al.’s (1999:139) labor figure of 1.9 personhours per cubic meter of rock for the walls at Cerro
Juanaqueña, Tumamoc’s massive walls would have
absorbed 1,013 person/days of labor at 6 hours per
day, or the work of 100 persons for a little more than
10 days. In experimental terrace constructions at Cerro
Juanaqueña, labor for the rock walls represents only
about 40 percent of the total effort, which also entailed clearing the terrace area, laying it out, reinforcing the base, and filling it with stones and earth (Hard
et al. 1999:136–138).
Although it is a rough estimate, the magnitude of
effort associated with Tumamoc Hill’s huge stone features strongly implies the coordinated work of many
builders, especially if construction took place within a
limited interval. The Cienega phase pithouse directly
establishes an early construction date only for the
eastern terrace segment on which it sat, but the size of
this segment alone implies a degree of cooperative
labor. Given the uneven topography of the hill, however, the encircling layout of the massive hilltop terraces and walls reflects a relatively uniform and continuous plan (Figure 3), suggesting general contemporaneity within the Cienega phase. Furthermore, this

Figure 3. Massive walls and terraces encircling the Tumamoc summit.

encircling pattern occurs only at Tumamoc Hill and not
at any of the other Tucson area trincheras sites with
later Hohokam occupations. A similar encircling layout
at Cerro Juanaqueña is also firmly dated to an early
agricultural era before the advent of common domestic pottery.
Tumamoc’s eastern summit terrace at a minimum,
and likely the massive linear features as a whole, constitute the earliest known “public” architecture in
southern Arizona and possibly in the U.S. Southwest,
in the sense that their construction was a sustained
and coordinated enterprise entailing a communal-level
investment of labor. Up to that time, Early Agricultural
period farmers in Tucson had only come together at a
comparable scale of effort to construct irrigation canals.
The single Early Agricultural period pithouse
(Structure 8 in Figure 2) was purely a chance encounter while trenching the terrace; cobble outlines visible
on the surface have all yielded Tortolita phase ceramic
assemblages. Our current understanding of the extent
of the Cienega phase residential component at the site
is therefore based largely on the fact that the massive
walls encircle the 6.4 ha (16 acres) summit area occu-
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pied by the later Tortolita village and that Early Agricultural period projectile point styles are scattered
across the hilltop. In the year following the 2007 University of Arizona Archaeological Field School, James
Watson’s Indiana University-Purdue University, Indianapolis field school excavated a large, specialized structure in a central part of the summit (Figure 4). The
identification of this structure suggests that additional
Cienega dwellings were present. Like the small
pithouse in the massive terrace, this community structure was first occupied during the Cienega phase and
later reused during Tortolita times. The presence of a
large, Cienega phase community structure, similar to
those in other Early Agricultural period villages along
the Santa Cruz floodplain (e.g., Freeman 1998; Halbirt
and Henderson 1993; Mabry et al. 1996; Thiel and
Mabry 2006), adds substance to the inference of a Tumamoc village at that time. Moreover, this Cienega
phase community structure is centrally located on the
summit. It is further noteworthy that both of the excavated Cienega phase structures were reused by subsequent Tortolita phase residents; removal of preceding
floor deposits and the lack of Cienega phase diagnostics other than projectile points may obscure additional earlier occupations in some of the ceramicbearing structures.
As with the small Cienega phase pithouse, no surface cobble enclosure was present to indicate the existence of the Cienega community structure (see Structure 11 in Figure 2). Instead, a modern utility road exposed the edges of its circular outline. It was cut 70 cm
into the summit’s solid caliche conglomerate substrate, and its nearly 16 m2 floor plan recalls those of
other Tucson community structures (Figure 4). An
elongated, intentionally shaped rhyolite boulder with a
battered upper surface was firmly embedded below
the floor and protruded 25 cm above its surface. It is a
distinctive feature that is duplicated in another excavated Cienega phase community structure on the river
floodplain at the hill base (Homer Thiel, personal communication, 2008).
We characterize the Cienega phase occupation of
Tumamoc Hill as a “village” with due caution, because
it is based on direct information from only three
known Cienega phase features: the massive eastern
terrace which was likely built by multiple households,
one domestic pithouse on the terrace surface, and the
centrally located community structure. Botanical remains from the terrace pithouse span multiple seasons, consistent with an occupation of prolonged annual duration (Fish et al. 1986:565–566). This Tumamoc settlement overlooked in the floodplain immediately below a relatively dense contemporary occupation that included additional community structures
and multiple canals (Thiel and Mabry 2006; also
Homer Thiel, 2008, personal communication). Due to
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Figure 4. Cienega phase (above) and Tortolita phase
(below) floor plans of the community structure. The elongated boulder protruding through the floors of both earlier
and later floors is visible to the left of the sub-floor pit in
the Cienega phase floor and near the upper right edge of
the Tortolita phase floor.
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its unique hilltop location, the settlement likely played
an exclusive role in Cienega phase settlement pattern.

TORTOLITA PHASE VILLAGE:
STRUCTURE AND ORGANIZATION
An early twentieth century perception of the Tortolita phase village, visibly demarcated by the cobble
enclosures and as yet undisturbed by modern buildings and roads, is recounted in a newspaper article
about the archaeological remains atop Tumamoc Hill.
Archaeologists Byron Cummings and Robert Guilder
(Anonymous 1919) insightfully reported, “The houses
were probably one room affairs and were erected
about a central plaza, streets radiating from the central point like the spokes of a wheel.” They also provided an estimate of 250 structures. Their estimate is a
potential maximum number of structures that has
been reduced to an unknown degree in the following
decades by extensive disturbance over nearly 20 percent of the central summit (Figure 2).
To capture the full range of residential infrastructure and to record the previously located enclosures in
greater detail, the 2005 and 2007 field work emphasized total station mapping and the use of overhead
photography. Residential retaining walls and terraces
were mapped for the first time. Cross-sectional measurements of all these features afford a means to estimate volume and effort. Overhead cameras on booms
produced images of enclosures that could be corrected
for distortion with total station controls and combined
into photographic mosaics to encompass adjacent or
conjoined features. Plan views digitized from the photographs accurately portray the attributes of each en-
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closure, register the size of enclosed areas, and identify entryways more reliably than field observations
(Figure 5). A new view of the Tortolita phase village on
Tumamoc Hill emerges from the refined summit maps.
In addition to pithouses, villagers constructed a
complex array of residential retaining walls and terraces to create level space for these houses, for possible ancillary structures such as ramadas or storage facilities, for outdoor activities, and to facilitate movement throughout the village (Figures 2 and 6). A few of
the largest residential walls were built to ameliorate
uneven summit topography at major changes in slope.
The positioning of some residential terraces to intercept and retain surface runoff suggests their construction for dooryard gardens. In total, the effort invested
in residential walls and terraces would have required
about one-fourth of the labor for the massive encircling features (ca. 800 m3 of stone compared to 3,200
m3).
The 1970s project identified and mapped 125 enclosures (Larson 1979:79). The mapping program of
the 2005 and 2007 field schools identified 152. This
discrepancy is almost surely attributable, at least in
part, to the difficulty of consistently discriminating and
classifying enclosures amidst a variety of other cobble
features. Cobble enclosures excavated in 1998 and
2008 revealed that most were pithouses outlined by
the tumbled cobbles of former basal walls (Figures 7
and 8). They were cut into rocky soils overlying compact caliche substrates at varying depths up to 60 cm.
Five fully excavated pithouses (Structures 1, 2, 3,
7, and 8 in Figure 2) fell within a smaller-size range for
the site and had the predominantly round shape of
Tumamoc structures; elongated entries could be con-

Figure 5. Digitized photo mosaic of
Tumamoc Hill enclosures overlain by
digitized maps.
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firmed for four. In the absence of discernible post
holes in heavily weathered floors, these small structures appear to have had bent-pole superstructures,
anchored by poles around the pit at ground level
rather than extending up from the floors. Burned daub
with impressions implies that they had brush superstructures covered with hardened mud (Figure 6). Single-trench testing of three additional small round enclosures (Structures 4, 5, and 6 in Figure 2) failed to
define floors and encountered bedrock at relatively
shallow depths, although in each case the fill contained abundant sherds and other artifacts. These
three enclosures may represent near-surface structures where summit soils were thinnest or bases for
ancillary features such as ramadas. Assemblages included diverse vessel forms, chipped stone of local and
exotic materials, formal and informal groundstone,
and shell jewelry, as would be expected for a substantial and sustained occupation (Wallace et al. 2007:78–
79, Table 3.4).
Two larger enclosures distinguished by their rectangular shape were also tested (Structures 9 and 10
in Figure 2). Floor exposure in one of these was sufficient to reveal a bowl-shaped hearth and two large
postholes, probably part of a four-post roof-support
pattern. The community structure (Structure 11 in Figure 2), first built during the Cienega phase, was a specialized element of the Tortolita phase village as well.
A modified floor plan with two central posts marks a
stratigraphically higher Tortolita phase floor over intervening fill (see Figure 4). When use of the Tortolita
phase structure ceased, additional deposits accumulated before an apparently intentional effort to fill the
large depression further by rolling or pushing cobbles
and boulders into it.
Based on the exterior of the cobble outline, standardized measures of enclosure area were adjusted
downward from maximal figures to reflect actual corresponding floor areas in excavated pithouses. Tumamoc structures range from just over 2 m2 to nearly 22
m2 (Figures 6 and 9). A medium-size range (6 m2 to 15
m2) of structures with round shapes is most common
(n=135). A small number (n=6) with round outlines
below 6 m2 may reflect specialized use such as storage. A subset of the largest-size structures (n=6) also is
rounded and spans 16 m2 to 22 m2. A shape that approaches rectangular distinguishes a fourth class of
structures (n=5). Because the original shape of tumbled basal walls is somewhat conjectural, designation
of a structure as rectangular necessitated consensus
on the part of three observers, who carefully reviewed
the digitized plans of all Tumamoc enclosures. Significantly, the floor areas of all five rectangular structures
are tightly clustered between 14 m2 and 16 m2. The
rather uniform floor area suggests that they shared a
similar architectural template or function.
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A majority of enclosures share conjoined basal
walls (Figures 2 and 6). Basal walls connect groups of
up to 10 structures that most likely housed kin. Conjoined enclosures sometimes include ancillary features
as well as pithouses. For example, the smallest enclosures less than 6 m2 are invariably attached to larger
ones or sets of structures (Figure 6). The conjoined
units on Tumamoc are suggestive of some degree of
contemporaneity and continuity in residence. They are
unlike later Hohokam courtyard groups, however, in
the spatial relationships among structures. Entryways
or even well-defined wall gaps are not discernible for
every enclosure, but the many identified entries make
it clear that the orientations of these structures primarily facilitated independent activities or privacy,
rather than allowing common access to a shared extramural space.
Cummings and Guilder’s (Anonymous 1919) observation of a mid-village plaza is in accordance with
Henry Wallace’s (ed., 2003) conclusion that plazacentered community organization was instituted during the Tortolita phase at Tucson’s Valencia Vieja. It
also parallels the Vahki phase layout around a plaza at
Snaketown on the Gila River (Wilcox et al. 1981). Unfortunately, the ability to affirm Cummings and Guilder’s report of a plaza on Tumamoc Hill has been seriously compromised by the extent of modern disturbance, which is concentrated in the central zone of the
site (Figures 2 and 6). The most likely location for a
plaza lies in the vicinity of bladed roads, parking areas,
and buildings. Although the community structure
(Figure 4) was in use at some point during the Tortolita
phase, its position in the central summit was determined by the original Cienega phase construction. In
view of its stratigraphic history, the community structure may have been abandoned, and then filled intentionally when an open plaza was subsequently established later in the Tortolita phase.
As with the reference to the plaza, the 1919 description of the site by Cummings and Guilder is auspicious with regard to village structure. They described
“streets” radiating out from the plaza, for which we
found no convincing evidence. However, our recent
mapping efforts did document a pattern that is likely
related to this perception. Groups of conjoined and
individual enclosures occur in loose, elongated clusters
(Figures 2 and 6). Although some constituent features
are undoubtedly missing due to modern disturbance,
these clusters could be construed as predominantly
extending outward from a central plaza. If this interpretation is correct, then Cummings and Guilder’s
“streets” may actually be the open areas between the
clusters. In any case, the five rectangular and six largest-sized round enclosures are distributed throughout
the clusters, regardless of how they are defined
(Figure 2). Probable kin-based groupings of ordinary
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Figure 6. Tumamoc Hill village plan during the Tortolita phase.
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Tumamoc’s distinctive configuration reflects its unique
settlement role embodied in a hilltop location.

TUMAMOC’S TRINCHERAS VILLAGES

Figure 7. Plan and cross-section of a typical small round
pithouse with an entryway within a cobble enclosure
(Excavated Structure 1 in Figure 2).

houses appear to include one or both of these more
specialized structure types.
The organizational unit proposed for Tortolita
phase Valencia Vieja is structured around an oversized,
square, kin leader’s house fronting on the plaza. An
associated cluster of smaller, rectangular residences
behind it was arranged around a courtyard and also
included a second, smaller square structure (Wallace
2003:344–363). With the exception of Valencia Vieja’s
largest outliers, the range of structure sizes for Tumamoc Hill and Valencia Vieja overlaps closely (Figure 9).
Tumamoc’s village includes only a few structures that
are not round, however. Furthermore, neither the five
rectangular enclosures nor the six largest round enclosures front a conjectured plaza, and courtyard groups
are notably absent (see Figure 2). One plausible interpretation that explains why Tumamoc’s organizational
configuration diverges from that of Valencia Vieja is
that Tumamoc’s Tortolita occupation occurred during
an earlier part of that phase than Valencia Vieja’s main
Tortolita occupation, which concluded with trends toward later Hohokam modes (Wallace and Lindeman
2003a:380–381). This explanation is supported by
available radiocarbon dates (Wallace et al. 2007:58–
59, Table 3.1; Wallace and Lindeman 2003b:126, Table
4.1). Another equally plausible interpretation is that

The setting of both villages on Tumamoc Hill is
unique among well-studied contemporary occupations
in the Tucson Basin. No other Cienega phase settlement has been identified on a hilltop, surrounded by
massive terraces and walls. The Tortolita phase village,
without doubt one of the most populous Tucson settlements of its time, is further set apart from its
neighbors in the valley below. James Heidke’s (2003)
examination of ceramic temper demonstrates basinwide sources for Tumamoc vessels, a result that is in
striking contrast with largely local pottery at all other
analyzed Tortolita phase sites. Clustering near summit
edges (Figure 6), numerous petroglyphs denote concentrated ritual behavior of a sort that, again, sets
apart Tumamoc Hill from other contemporaneous Tucson Basin occupations. Unusual aspects of the earlier
and later Tumamoc settlements are cited to support
both the traditional interpretation that the foremost
motive for trincheras occupations must have been defensive (LeBlanc 1999; Wallace et al. 2007:71–83; Wilcox 1979) and the proposition that elevated landforms
of the U.S.-Mexico borderlands were often selected
for distinctive types of residential settlement and for
specialized ritual practices (Fish and Fish 2008; Wallace
et al. 2007:83–92). Of course, these two interpretations need not be mutually exclusive.
Both the Early Agricultural and Pioneer period villagers may have appreciated Tumamoc Hill’s defensive
qualities. Wallace and colleagues (2007:82) suggest
that the hilltop location in conjunction with walls and
terraces partially or wholly reflects a Tortolita phase
need for refuge in a time of increasing aggregation and
competition for prime agricultural land. These authors

Figure 8. Artist’s reconstruction of the small, round
pithouse with an entryway in the Figure 7 plan and crosssection (Excavated Structure 1 in Figure 2). Drawing by
Ronald Beckwith.
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Figure 9. Tumamoc Hill (n=152) and Valencia Vieja (n=62) floor area comparison. Two small Tumamoc cobble outlines
(< 4 m) are not included in this graph because they are interpreted as storage features and not structures.

(Wallace et al. 2007:91–92) argue, on the other hand,
that Tumamoc Hill during Tortolita times was a large,
prominent village distinguished from neighboring settlements by elevated placement, heightened visibility,
imposing communal constructions, distinctive rituals,
and more diversified exchange relations as indicated
by pottery. A wide, berm-rimmed trail on the north
provides easy access to the summit and could readily
accommodate processions. The unique diversity of
Tumamoc’s Tortolita pottery sources (Wallace et al.
2007:68–69) may reflect periodic congregations on the
hill for ritual events, trade, and other social interaction, or the unusually expansive ties of hill residents.
No matter the primary settlement purpose, recent Tumamoc research contributes to the growing realization
that many larger trincheras sites of all periods represent lofty and distinctive villages.
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SOCIAL ORGANIZATION AND DIFFERENTIATION
AT A HOHOKAM CERROS DE TRINCHERAS

Matthew C. Pailes

ABSTRACT
This paper examines the relation between domestic architecture and social differentiation at Cerro Prieto, an early Classic period (ca. A.D. 1150–1300) hillside village (cerro de trincheras) in the
northern Tucson Basin. The Cerro Prieto data suggest that groups
of affiliated households practiced an organizational strategy that
prioritized human capital (i.e., wealth in people) over personal aggrandizement (i.e., wealth in things). The lack of communal architecture further suggests that the site’s residents were reliant on the
neighboring Los Robles platform mound settlement for higherorder community integration. The implications of this pattern for
understanding possible regional differences in Hohokam sociopolitical organization are discussed.

The early Classic period in Hohokam society, ca.
A.D. 1150 to 1300, is characterized by large-scale
population movements, the widespread adoption of
new ritual practices, and the appearance of specialized
site types such as platform mound settlements and
cerros de trincheras. Scattered across southern Arizona
and northwestern Mexico, cerros de trincheras are
large villages with stone architecture on low volcanic
hills (S. Fish et al. 2007; McGuire and Villalpando
2007). In contrast to platform mound settlements,
which have been extensively studied and form the basis for most current interpretations of Classic period
socio-political organization (see papers in Mills 2000),
cerros de trincheras remain poorly understood in the
context of Hohokam social and political regional systems.
This paper attempts to expand the scale of analysis
by presenting the results of recent survey work at
Cerro Prieto, AZ AA:7:11(ASM), the largest trincheras
site in southern Arizona. Discussion focuses on the nature of architectural variability at the site and the implications for understanding household and supra-

household (e.g., house) organizational strategies. It
also considers the ecological and economic conditions
associated with these organizational strategies. Architectural data from Cerro Prieto suggest that labor considerations related to agricultural scheduling played a
major role in structuring social relationships in early
Classic period society. Also, in contrast to many platform mound settlements, there is little architectural
evidence for personal aggrandizement (cf. Harry and
Bayman 2000). It appears that social differentiation at
the site was based on a “wealth in people” strategy, as
opposed to a “wealth in things” strategy (see Guyer
1995; McIntosh 1999; Nyerges 1992). By extension,
leadership strategies likely emphasized the cultivation
of interpersonal ties rather than the accumulation of
personal wealth.
Analysis and interpretation of Cerro Prieto’s organizational structure is divided into four sections. First, in
order to place the recent work at Cerro Prieto in a
broader interpretive context, an overview of the PreClassic to Classic transition in the northern Tucson Basin is provided. This cultural-historical background is
followed by a descriptive account of Cerro Prieto and
the types of data recorded during recent survey work.
Third, interpretations of the recorded architectural
data are offered. These interpretations focus on the
different scales of social organization at Cerro Prieto.
Fourth, a conclusion section summarizes the inferences about social organization at the site. In addition,
it identifies several large-scale processes that may partially account for organizational variability observed in
Hohokam communities during the early Classic period.
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COMMUNITY ORGANIZATION IN THE
NORTHERN TUCSON BASIN
Hohokam cultural developments in the northern
Tucson Basin share basic similarities with the culturalhistorical trajectory in the Phoenix Basin. The end of
ballcourt construction and the subsequent adoption of
platform mounds as the principal form of public architecture occurred in both regions at approximately the
same time, ca. A.D. 1070 to 1300. Moreover, similar
trends in ceramic sequences, architectural forms, and
burial and ritual practices occurred in both areas at
approximately the same time. These parallel culturalhistorical developments are indicative of a shared belief system among populations in these neighboring
geographic areas. However, there is some evidence
that socio-cultural trends swept through communities
in the Phoenix Basin first and then moved into Tucson
Basin communities slightly later, possibly reflecting
core-periphery relationships between the two regions
(S. Fish and P. Fish 2006a).
In contrast to the shared ideological systems, important differences in subsistence bases existed
among Hohokam populations in the Tucson and Phoenix basins. The Santa Cruz River of the Tucson Basin
could not support the intensive irrigation agriculture
possible along the Salt and Gila rivers of the Phoenix
Basin. However, in the Tucson Basin, geographically
constricted landforms with a greater diversity of ecological zones facilitated access to resources that were
not easily accessible in the Phoenix Basin. These contrasting resource bases led to marked differences between the two regions in their respective means of
production and in the resulting organization of largescale social units.
Extensive research on the Marana community has
provided a detailed understanding of settlement structure in the northern Tucson Basin (S.. Fish et al. 1992a;
Rice 1987) and serves as a general model for the region. The term “community” is used here to refer to a
set of geographically conscripted and inter-related settlements bound by ideological, economic and political
means (P. Fish and S. Fish 2007; S. Fish and P. Fish
2000a, b). Communities are generally focused on a
regional-center containing public architecture such as
platform mounds. Irrigation agriculture fulfilled a
much smaller portion of the subsistence needs than at
most communities in the Phoenix Basin. Production
bases such as ak-chin floodwater, xeric bajada, and
other alternative cultivation methods were widely employed in the northern Tucson Basin (S. Fish et al.
1992b). These various subsistence strategies were
used across a range of topographical conditions. Diversification of subsistence production across areas
unlikely to suffer synchronous shocks reduced risk to
the overall subsistence economy of the wider commu-
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nity. This reconstruction assumes effective social
mechanisms were in place to ensure distribution to
areas suffering periodic shortfalls (S. Fish et al. 1992c:
39).
This form of community organization required
northern Tucson Basin communities to be geographically more expansive and diffuse than those of the
Phoenix Basin. As in the Phoenix Basin, platform
mound centers formed the hub of the community, and
presumably engendered social integration through
ritual, economic, and political events (Elson and Abbott 2000; S. Fish and P. Fish 2000b). It is possible that
a disjunction resulted from the extension of Phoenix
Basin ideological and political systems to local ecological conditions. Alteration and experimentation with
ideology, political structures, and social systems seem
likely in these contexts.
Another important distinction between the Tucson
and Phoenix basins concerns continuity of occupied
spaces. In the Phoenix Basin, the geologic requirements of suitable canal-head intakes, (i.e., subsurface
bedrock dykes) placed limitations on settlement location. As a result, while not universally true, the largest
Phoenix Basin settlements of the Pre-Classic and Classic periods were generally spatially proximate (Gregory
1991). In contrast, several of the largest sites in the
northern Tucson Basin, including Marana, Los Robles,
and Cerro Prieto, were all established in locales that
were minimally occupied during the Pre-Classic period.
The large size of these and other settlements indicates
they were established by individuals and social groups
who originated from multiple localities. Partitioning of
resources and usufruct rights within these newly
founded communities and settlements required integration of unrelated individuals and groups. The development of cohesive social units may have entailed an
express desire to part with kinship-based systems of
land tenure established during the Pre-Classic period
(S. Fish et al. 1992c:39).
Considerable effort has been expended to identify
evidence of differential access to material wealth both
within and between communities (e.g. Bayman 1995;
S. Fish and P. Fish 2000b:166–167; Harry and Bayman
2000; Howard 1987). Some research projects have examined communities at the inter-settlement level, but
attempts focused on intra-settlement comparisons of
material differences have proven largely unproductive
(Bayman 1995; Harry and Bayman 2000). Architecture
has proven to be one of the few material categories
that visibly reflects differentiation at the household
and supra-household levels (Craig 2001, 2007). Thus,
the substantial adobe architecture of compound
groups associated with platform mounds and with
other large settlements implies notable status and/or
wealth hierarchies at the settlement level of organization (P. Fish and S. Fish 2000:267).
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Several generations of professional archaeologists
have provided interpretations of the constituent social
units of Hohokam communities in a variety of contexts
(e.g., Bayman 1995; S. Fish and P. Fish 2000b). Often,
these interpretations assume a normative view of Hohokam social organization in which the various units of
analysis are treated as essentially equivalent, modular
building blocks (cf. Abbott 2000; P. Fish and S. Fish
1991; Neitzel 1999). While recognizing the heuristic
value of this approach, the assumption of equivalency
among units has increasingly come under criticism
(e.g., Craig 2007). For this reason, the following section
focuses on the degree of variation expressed by these
units. Explanations for some of this variability will then
be offered based upon the context-specific ecological
and social conditions.

CERROS DE TRINCHERAS IN REGIONAL
CONTEXT
Cerros de trincheras sites are most commonly
found in the Trincheras cultural area of northwestern
Sonora. The largest and best known example of this
site type is Cerro de Trincheras (O'Donovan 2002;
Villalpando and McGuire 2009), which was constructed
along the Rio Magdalena and occupied during the
Cerros phase from approximately A.D. 1300 to 1450.
Examples of cerros de trincheras, however, are present
in the region as early as A.D. 400 (S. Fish and P. Fish
2004:60). Cerros de trincheras were also built in the
Río Sonora region, where they likely date to the Protohistoric period; in the modern-day state of Chihuahua,
where they are associated with the Early Agricultural
period (Hard and Roney 2007; Roney and Hard 2004);
and in the Papaguería, where most sites remain poorly
dated (Stacy 1974). In the Tucson Basin, the trincheras
site at Tumamoc Hill dates as early as 500 B.C.
(Wallace et al. 2007). Interestingly, the site type was
absent in the Tucson Bain throughout much of the PreClassic period before reappearing in the early Classic
period, ca. A.D. 1150–1300. Furthermore, cerros de
trincheras settlements in the Tucson Basin tend to occur within communities also containing platform
mound settlements. Examples of paired cerros de trincheras/platform mounds include Martinez Hill and the
Martinez Hill Platform Mound, Linda Vista Hill and Marana, and Cerro Prieto and Los Robles.
To some researchers, the broad geographical and
temporal spread of cerros de trincheras indicates
widely shared ideological precepts involving ritual use
of hill top settings (S. Fish and P. Fish 2006b). If this is
true, the associated ideology was likely incorporated
within existing ideological systems rather than acting
as a competing ideology exported from the core Trincheras area. Architecture at the summits of cerros de
trincheras is often interpreted as ideological in nature
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and may have served as a locus for community integration (Downum 1995:1177; S. Fish 1999; S. Fish and
P. Fish 2006b; O'Donovan 2004) in a manner analogous to platform mounds. The use of hill space for
habitation and ritual may have also acted as a means
of overt political expression due to its visibility
(Downum 2007) and monumentality (Nelson 2007).

THE CERRO PRIETO SITE
Cerro Prieto is located in the northern Tucson Basin, ca. 13 km south of Picacho Peak. It rises 240 m
above the flood plain of the Santa Cruz River, which is
located approximately 3 km to the east. The Los
Robles platform mound is located 6 km to the southeast. The site is situated near a highly productive portion of the Santa Cruz flood plain (see Aguirre 1983)
where a subterranean bedrock dyke creates surface
water flow amenable to ak chin and potentially canal
irrigation. Xeric farming systems composed of rock
piles, usually associated with agave cultivation (S. Fish
et al. 1985), are present to the immediate northeast of
the site. Various soil and water control features lie
along the site’s lower slopes; terraces located throughout the hill’s habitation zone provide another means
of agricultural production (S. Fish et al. 1984).
Large tabular andesite outcrops that provide the
raw materials for agave knives are present on the upper slopes of Cerro Prieto. Agave knives were traded
throughout the Hohokam region (Bernard-Shaw
1983:433–434). For example, knives produced from
Cerro Prieto andesite have been found at the Los
Robles mound site and were likely traded more widely,
at least as far as the Marana mound site (S. Fish et al.
1992c:37).
In sum, with the high-productive capacities of adjacent agricultural land, access to a valued utilitarian
trade item, and a potentially special place in the cosmological view of regional inhabitants, there was ample potential for differential accrual of wealth and
power among the residents of Cerro Prieto. The site
also contains a large number of highly visible, well preserved architectural features that provide a basis for
assessing the material expression of differentiation. A
number of cross-cultural studies have demonstrated
that architecture is one of the best indicators of social
differentiation in middle-range societies (e.g., Elson
and Abbott 2000; Feinman and Neitzel 1984). These
studies indicate that wealthy individuals and groups
tend to live in larger, more ornate, and better-made
dwellings than other people (Abrams 1994), and that
wealthy households are typically larger and therefore
require more residential space (Netting 1982).

Pailes

200

JAzArch Spring 2011

Figure 1. The re-surveyed habitation area of Cerro Prieto.

Survey Results and Interpretations
The archaeological survey of Cerro Prieto was designed to collect data on potential architectural variability across the site. The survey work was conducted
periodically between June 2006 and July 2007. Survey
teams focused on mapping the site with a Tremble
Geo XT ®, which can locate stored points to within a
meter (Figure 1). Teams recorded spatial information
for more than 900 features, including over 200 structure foundations. A detailed discussion of the survey
and its methodology is provided in Pailes (2008).
Cerro Prieto structures are generally well preserved and easily identifiable on the ground surface
(Figure 2). Stone volumes of preserved structures indicate they were constructed with perishable super
structures. A partial historical analog of a Cerro Prieto
structure is provided in Figure 3. The excellent preservation at the site generally permitted accurate estimation of masonry and perishable wall portions. Based on
available ceramic evidence, the site was likely occupied for a relatively short period during the Tanque
Verde phase, ca. A.D. 1150–1300.1 Contextual evidence, including a lack of dismantled structures to reuse building materials and an elaborate intercon-

nected trail system (Figure 4), suggests that nearly all
structures were occupied at the same time.
The size of individual structures varied significantly. Some of this variability is undoubtedly due to
functional differences. For purposes of the following
analysis, a distinction was drawn between structures
that were likely used as dwellings and those that were
likely used as storage or utility structures. Similar to
most other studies of Hohokam room function (e.g.,
Crown 1985; Wilcox et al. 1981), room size was the
main criterion used to distinguish between dwellings
and storage structures. It was further assumed that
socially viable households were unlikely to consist of
less than three individuals. Based on Cook’s (1972)
estimation of 2.3 m2 of space per individual—an estimate widely employed throughout the Hohokam region (e.g. Abbott and Foster 2003; Henderson 1987a;
Wilcox et al. 1981)—a threshold figure of 6.9 m2 was
used to classify structures into the following functional
categories: dwelling or storage facility.
Many of the dwellings and storage structures at
Cerro Prieto cluster into spatially discrete groups.
These house clusters are likely the Cerro Prieto correlate of Pre-Classic period courtyard groups (sensu Wilcox et al. 1981). They are also likely the equivalent of
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Figure 2. Examples of structure foundations at Cerro Prieto.

Figure 3. A turn of the century O’odham dwelling that serves as a partial analog for Cerro Prieto structures.
The superstructure would likely consist of coursed adobe, and more care is evidenced in the construction of
stone foundations at Cerro Prieto. Photo by William Dinwiddie, McGee Expedition 1894, 1895; University of
Arizona Library, Special Collections.
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Figure 4. Schematic diagram of Cerro Prieto’s trail system demonstrating likely simultaneous interaction of all residence areas.

Classic period compound groups (S. Fish and P. Fish
2000b:157; S. Fish and P. Fish 2006a:19; Wilcox
1991:268). The term “household” is often used to designate this scale of social inclusivity in the Hohokam
literature. This analysis reserves the term “household”
for cohabitants of an individual dwelling and interprets
this more inclusive unit as representing a form of corporate organization corresponding to a multi-family
household or supra-household group that acted along
the lines of the social “houses” described by LeviStrauss (1982). Houses typically consist of both material and immaterial property, such as titles, and subsume constituent member households and individuals
(see papers in Beck 2007). They are the quintessential
manifestation of corporate groups (cf. Hayden and
Cannon 1982), and cooperate in production, distribution, transmission, and reproduction (Wilk and Netting
1984; Wilk and Rathje 1982). Houses are most often
identified archaeologically by means of physical proximity of dwellings (for critiques of this practice see Abbott 2000:16; Rice 1990:34).

Due to the constraints of the hill’s topography,
Cerro Prieto residents were restricted to certain
spaces for the placement of dwellings. For this reason,
house clusters do not exhibit the familiar spatial patterns known from floodplain and bajada Hohokam settlements. As can be seen in Figure 1, the identification
of house clusters is generally a straightforward process. The number of dwellings in most house clusters
(Figure 5) is similar to courtyard groups of the PreClassic period. Many of the clearing areas adjacent to
dwelling areas are presumably analogous to the yard
spaces of Pre-Classic groups. The presence of domestic
trash and lithic production debris indicates use of
these areas as shared work spaces. Calcined human
bone, indicative of cremation burials, is also periodically visible in clearings that have been disturbed by
rodent activity. These burials almost certainly correspond to house-level cemeteries (see Mitchell
2003:110; Wallace and Lindeman 2003:387–388), and
reflect significant social cohesion among members.
Other notable architectural features of the site
include a pair of large walls made of piled cobbles and
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Figure 5. Histogram of house clusters. Each bar represents the number of constituent dwellings (i.e., households) within a house cluster.

boulders that roughly divides the village in half. This
feature was a natural talus flow that appears to have
been anthropogencially altered (Downum et al.
1993:83). It is unlikely that the walls served any kind of
functional purpose to divert rainwater, because the
feature terminates in a non-cultivable area. Rather,
the walls likely performed a social function to delineate some division in social identity, such as a lineage or
a dual division corresponding to the archaeological
correlate of a village segment.
An area of non-domestic architecture consisting of
approximately 16 structure foundations and associated ancillary walls and terraces is present on the summit of Cerro Prieto. The number of these features contrasts to summit architecture at other cerros de trincheras sites, which typically contain one predominant
construction. A lack of domestic artifacts, ubiquitous
among the foundations on lower slopes, indicates
these features probably fulfilled a special role as a locus of ritual activity. The abnormal number of these
features may indicate individual house clusters or
other social groups who maintained separate ritual
facilities.
Architecture and Social Differentiation at
Cerro Prieto
Multiple scales of spatial and architectural analysis
were performed in an attempt to derive meaningful
patterns of social differentiation at Cerro Prieto. The

analyses’ results suggest socially meaningful spatial
patterns among house clusters (houses) and individual
dwellings (households). The village segment level of
analysis, defined here in relation to the double wall
feature, evidenced no significant variability visible in
architecture. In other words, there were no significant
differences in the number and size of individual rooms
or house clusters with respect to the walled drainage.
The most obvious measure of variability among
Cerro Prieto house clusters is their number of constituent dwellings. From the 1980s to the present day,
there has been debate as to whether the differential
size of Hohokam house clusters, as measured by the
number of dwellings, was indicative of domestic cycling or differential success in attracting members
(e.g., Doelle et al. 1987:89; Henderson 1987a:121–122;
Howard 1985) (for general discussion, see Netting
1982; Wilk and Rathje 1982). In most cases, the answer appears to be both. However, at Cerro Prieto,
differential success in attracting group members likely
accounts for most of the observed variability.
This interpretation is inferred from the wider contexts of socio-politico reorganization across the region.
As discussed above, Cerro Prieto and most primate
centers of the northern Tucson Basin were established
in previously unoccupied regions. The size of these
settlements indicates that populations originated from
disparate locales. Thus, the initial establishment of
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social groups at Cerro Prieto probably necessitated the
incorporation of individuals from outside extant kinship and social networks. A brief period of occupation
that provided little opportunity for domestic cycling
further indicates differential attraction of members
accounts for most apparent variability.
The most prevalent residential pattern at Cerro
Prieto is that of several households grouped into a
cluster, which shares associated terraces and clearing
spaces. However, there are many exceptions to this
basic pattern of house cluster composition. Of the resurveyed portion of Cerro Prieto, 39 multi-dwelling
house clusters and 22 isolated dwellings that were not
clearly affiliated with a larger house cluster were identified. Previous research suggested that isolated dwellings represent founder households that did not sufficiently cycle through the growth process or attract
exterior members to reach house status (Henderson
1987a:122; 1987b:112). This conclusion is supported
by area measurements which demonstrate that the
size of some isolated dwellings is approximately
equivalent to the size of the largest and oldest structures within multiple dwelling clusters. Heads of
houses (house clusters) presumably occupied these
large dwellings.
At Cerro Prieto, a meaningful pattern among isolated dwellings emerges if they are divided on the
presence or absence of courtyard encircling walls. Encircling walls are low earth and piled rock constructions that surround a dwelling or dwellings and associated yard spaces. The 17 isolated dwellings that lack
these walls are relatively small in size and appear to be
fairly nondescript. The five individual dwellings enclosed by courtyard walls are some of the largest
structures in the re-surveyed portion of the site. The
placement of the dwellings within these walls suggests
that there were no premeditated plans to accommodate additions to the household. Downum and colleagues (1993:77) suggested that these isolated, enclosed dwellings and courtyards, along with approximately four other enclosed courtyards that contain
multiple dwellings, also with centralized symmetrical
layouts, were ritually significant spaces. This would
provide a potential justification to draw on community
labor disproportionately and may explain the construction of large dwellings in the absence of clear corporate affiliations that could provide necessary labor.
The surface artifact assemblages of these yards indicate they were used for everyday domestic activities in
addition to any possible specialized ritual activity.
There is also wide dispersion in dwelling size at
Cerro Prieto, and a presumed, correlated dispersion in
the investment of labor required to construct individual structures at the site. Among a sample of 176
structures, the size of dwellings ranges from 7.2 to
35.7 m2 , with a standard deviation of 5.15 m2 . How-
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ever, there is only minimal evidence for escalating differentiation within a house cluster as the number of
constituent dwellings increases. The largest dwelling in
a house cluster does increase with overall cluster size,
r2 = .37 (prob > F <.0001).2 This result, though, is likely
impacted by sample size to a substantial degree. There
is also a slight correlation between the number of
households in a house cluster and the average size of a
dwelling structure, r2 = .15 (prob > F 0.02). This is likely
an underestimate because larger house clusters are
more likely to have larger than average storage structures that were mistakenly identified as small dwellings. Although tentative, these patterns indicate that
members of house clusters generally distributed and/
or used resources, including labor expended on dwelling structures, equitably. Only in those cases in which
a house attracted a significant number of affiliated
households did its leader or leaders feel secure in directing disproportionate resources to their personal
dwellings. Even when a person or persons did invest
more resources in a dwelling relative to other structures, aggrandizement remained subdued.
In an attempt to place the Cerro Prieto architectural data into a broader, comparative framework, the
areas of individual household dwellings and aggregate
house clusters were transformed into Gini index values
(Lorenz 1905). Gini indices are a common means of
gauging differentiation in modern economic models
and have been espoused as a useful measure for interpreting relative inequality among prehistoric groups
(McGuire 1983). The Gini coefficient ranges on a scale
from zero to one, with zero representing perfect
equality (i.e., equal access to resources) and one perfect inequality (i.e., concentration of resources). The
individual household dwelling data (n=176) from Cerro
Prieto falls at the notably low level of .21, implying
that the overall size and labor investment in individual
dwellings was fairly uniform across the site. In comparison, Craig (2001) in his analysis of the Pre-Classic
settlement of Grewe derived values that varied over
time from .17 to .43. If Cerro Prieto house cluster aggregate areas are compared (n=61), the significantly
higher figure of .42 is obtained. Since this figure is
based on the total amount of roofed space in a house
cluster, which is indicative of population size, it provides a measure of inequality in access to labor potential, rather than the amount of labor invested in individual structures.
Several conclusions can be drawn from these results. Despite significant variability in dwelling size, as
indicated by high standard deviation values, the architectural data from Cerro Prieto do not reflect stark
demarcation visible in the built environment. There
are notable differences, though, in the success of
house clusters to attract additional members. A difference in member attraction is inferred from the appli-
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cation of the Gini index to the house cluster data. This
result indicates that the heads of various houses
(house clusters) at Cerro Prieto managed labor pools
of significantly different sizes. Differential access to
resources was not typically channeled into personal
aggrandizement, but rather was directed toward
group member attraction.
Thus, it would appear that leaders in the settlement used a “wealth in people” strategy to store and
deploy available resources (see McIntosh 1999;
Nyerges 1992). Such systems prioritize the importance
of human capital and include strategies that range
from enslavement to persuasion. In the case of Cerro
Prieto, persuasive attraction of group members to the
detriment of personal aggrandizement is the most
plausible scenario.
The success or failure of many agricultural pursuits
is often determined by the ability to coordinate simultaneous labor. This is especially true in settlement systems, such as Hohokam communities, that are heavily
reliant on fragile infrastructure. As such, notable variance in the labor pool available to some houses may
have resulted in substantial economic advantages in
certain realms of production. Conversely, as indicated
by the costly and large homes of the single structures
within encircling walls, access to labor through a spatially proximate and distinct corporate group was not a
necessary prerequisite for the control of labor. The
presence of these large, isolated dwellings indicates
that alternative means of production, possibly as ritual
specialists, were available to some households. Minimally, it is clear that multiple competitive strategies,
based in both economic and social capital, were open
to the inhabitants of Cerro Prieto. These strategies
were pursued with variable success through the settlement’s history.
Community Integration
During the recent survey work, a number of socially or ideologically important architectural elements
related to communal activities were also recorded.
Most of these are the aforementioned summit structures that almost certainly filled a ritual function. In
addition, the large double wall can be tentatively classified as communal architecture as well. This feature’s
size and position imply that it was constructed through
cooperative effort and its function was almost certainly for some sort of social demarcation.
These investments were compared to a very
coarse grained labor estimate of the Los Robles platform mound, a figure that was based on estimates calculated for other mounds (e.g., Craig and Clark 1994)
and on construction material volume ratios. All the
plausible communal architecture at Cerro Prieto
equaled only 40 percent of the investment required
for the construction of the Los Robles mound. This
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comparison suggests that heads of house clusters and
other potential leaders at the Cerro Prieto settlement
were unable to organize communal building efforts at
levels marshaled at mound centers. This disparity in
political consolidation may reflect qualitative differences in organizational precepts of these two specialized site types. Cerro Prieto was certainly integrated
into the larger mound community and likely into its
associated ideology. The social integration of Cerro
Prieto into a larger Los Robles community is indicated
by the spatial proximity of the two settlements and
evidence for economic interaction. For instance, tabular andesite artifacts likely produced at Cerro Prieto
have been found at Los Robles.

SUMMARY AND CONCLUSIONS
Significant organizational variability is apparent
within Hohokam society, particularly at the household
and house levels of analysis. One example of the
cerros de trincheras settlement type, Cerro Prieto, exhibits a pattern of house organization that superficially
resembles Pre-Classic courtyard groups. The architecture at Cerro Prieto reflects the use of at least two alternative organizational strategies. The construction
and occupation of a singular or a few large structures
surrounded by piled stone walls represents the material remains of one of these strategies. The households
that occupied these structures were able to construct
large dwellings without apparent corporate group affiliations. Their ability to mobilize exterior labor pools
suggests they performed a specialized role in the community, or that they at least provided a service that
curried favor with settlement residents. It remains unclear exactly how these households obtained and/or
managed access to resources and labor; however,
ideological specialization offers one plausible explanation.
The occupation and growth of multi-dwelling clusters with common yards and other associated features
represent a second, more common organizational
strategy, one that focused on a “wealth in people” approach (see McIntosh 1999; Nyerges 1992). Households that employed this tactic emphasized the attraction of other house-group members to the detriment
of personnel aggrandizement. The architectural data
from dwelling clusters at Cerro Prieto indicates that
households which were members of these clusters
shared the benefits of a corporate labor pool nearly
equally. The size and construction of dwellings within
each cluster were, in general, uniform. Moreover, the
average size of the structures within relatively large
dwelling clusters is larger than the average size of
structures in smaller clusters. Although there is some
evidence that house heads drew on the corporate labor pool increasingly disproportionately as house size
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increased, the trend is not robust. The lack of differentiation among dwelling within each of the clusters is
consistent with the standard assumption that the Hohokam residential groups were approximate equals in
material wealth. Such material equality was likely an
outgrowth of the social contexts in which labor was
managed. Hypotheses that seek to explain this pattern, though, should consider social-environmental
contexts at a regional level.
The demands of agricultural scheduling likely also
contributed to the organizational patterns observed at
Cerro Prieto. Irrigation agriculture, as well as many
other forms of agricultural production, require large
amounts of simultaneous labor. However, given the
rapid settlement of the Cerro Prieto region in a minimally occupied area and the general social tumult of
the Pre-Classic to Classic transition, corporate groups
probably could not claim rights of differential access to
limited resources, such as land and water. In an openaccess subsistence economy individual households
have a high degree of freedom when selecting a labor
investment strategy. In this case, independence was
clearly an option. It is likely that households who
chose an independent approach built and occupied
many individual and isolated structures at Cerro
Prieto. However, autonomous production likely included acceptance of some economic marginalization.
This marginalization may be reflected in the smaller
size of some of these structures. Alternatively, households could join a larger house group. The demand for
labor in these contexts put households in the favorable positions of being able to command roughly equal
parity in resource distributions with other house members. In short, the evidence suggests the economy of
Cerro Prieto was labor limited as opposed to resource
limited, and that the desire to attract house members
suppressed material wealth disparities.
The architectural analysis of Cerro Prieto demonstrates that influential households and/or leaders
minimized material disparities in wealth as they created other forms of inequality. The much higher Gini
coefficient produced for inter-household clusters compared to individual dwellings demonstrates this
clearly. As an important corollary, the analysis also
highlights that interpretations of architectural data are
predominantly dependent on the unit of social inclusivity utilized in the analysis. In other words, households in dwelling clusters appear to be socio-economic
equals only because they were the currency gathered
by more inclusive house units.
At the scale of individual settlements, community
integration patterns, gauged by investment in communal architecture, indicate that Cerro Prieto lacked significant political consolidation above the level of individual houses. Thus, the village was likely reliant on a
neighboring platform mound settlement for higher
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order community integration mechanisms. A lack of
integrative architecture at this large site may be related to a high level of competition among the house
cluster groups. The hypothesis of competition among
clusters warrants future testing.
At a regional scale, it is important to ask why
cerros de trincheras were constructed in the Tucson
Basin and not in the Phoenix Basin. Several researchers have postulated that Hohokam organizational
strategies were outgrowths of a reliance on canal irrigation and its inherent management requirements
(e.g., Abbott 2003; Howard 2006; Hunt et al. 2005;
Woodson 2010). In ethnographic studies of middlerange societies, ideology is frequently identified as the
vehicle by which leaders manipulated the machinations of power (e.g., Elson and Abbott 2000; S. Fish
and P. Fish 2000b). If this statement is accurate the
ideological and social systems imported to the Tucson
Basin from the Phoenix Basin may have been ill-suited
for local managerial demands dictated by very different ecological and demographic conditions. Or perhaps the spreading ideology associated with platform
mounds simply proved unsatisfactory to subpopulations of the Tucson Basin. Adopting an ideology
common to other Sonoran Desert groups centered on
hill top ritual while simultaneously participating in the
predominant platform mound centered ideology may
have provided one alternative (S. Fish et al. 2007). The
persistence of Pre-Classic traits, such as house sizes
akin to courtyard groups and cremation burials in
house yards, may also point to dissatisfaction with the
dominant ideology of the early Classic period. The
short-lived occupation of Cerro Prieto may indicate
that the forms of social organization based on this alternative system ultimately proved untenable in the
wider social and ecological climate.
Notes
1. The chronology of site occupation is based on
the presence of Tanque Verde wares on the site’s surface and an absence of ceramics associated with the
previous Rincon phase or Salado wares of the late
Classic Tucson phase. In all likelihood, the site was not
occupied for the entire length of the Tanque Verde
phase but rather for ca. 50 years, as ethnographically
predicted by the use life of a structure.
2. These analyses exclude isolated habitation
structures and structures surrounded by piled stone
walls since they include populations subject to economic conditions that differ from those under discussion.
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