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ABSTRACT
The research discussed in this study involves
examining Late Archaic settlement and subsistence
practices in the Tucson Basin.

The Late Archaic

encompasses the time period from 3000 BP until the
adoption of ceramics, ca. AD 200, and witnesses many
changes in adaptation, including a reduction in
residential mobility and the adoption of cultigens.
Data from excavations of Late Archaic sites in the Tucson
Basin and elsewhere in the southern desert have documented
agricultural villages dispersed along major waterways
by 2500 BP.

Much of the research has been 1 imi-ted to

excavation of sites in single environmental zones,
primarily the floodplain, however, and limited information
on exploitation or occupation of other ecological zones
has been available.
This study uses a regional data base to examine Late
Archaic occupation of all ecological zones in the Tucson
Basin.

The Tucson Basin Survey, a 100 percent survey

of the Northern Tucson Basin, has provided a unique
opportunity for interpreting Late Archaic settlement and
subsistence.

Late Archaic site distributions are analyzed

and assemblage and other site data are used to determine
potential roles of sites within the Late Archaic
settlement system.

The Tucson Basin environment is

15
examined to determine its influence on settlement and
subsistence practices.

Existing models of Late Archaic

settlement-subsistence systems are evaluated using the
survey data, and three potential settlement-subsistence
models are proposed.
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CHAPTER ONE
INTRODUCTION
Definitions of the Archaic have focused on its
temporal placement, cultural affinity and economy.

It has

been defined as a developmental stage, both in temporal
and cultural terms, and as an economic strategy.

The

concept of the Archaic was introduced by Ritchie (1932) to
describe the Lamoka Culture of central New York.

Ritchie

emphasized the economic shift from hunting to gathering
inferred for these groups and argued that this warranted
separation from preceding Big Game Hunters.

Early

researchers focused on establishing trait lists of hunting
and gathering populations in order to distinguish Big Game
Hunters, Archaic gatherers and later ceramic period
agriculturalists (Willey and Phillips 1958).
In the Southwest, the Archaic period begins at
approximately 9000 BP and ends with the adoption of
ceramics at ca. AD 200 (Huckel1 1984).

For the majority

of the Archaic period, populations inhabiting the
Southwest were mobile hunter-gatherers

ho followed a

seasonal round determined by resource availability.
Adaptive flexibility was argued to be the major
characteristic of these groups (Jennings 1974).

17
The Late Archaic (ca. 3000 BP - AD 200) has been,
until recently, a poorly understood period in the
prehistoric occupation of the Southwest and in particular
the Tucson Basin.

New insights into the Late Archaic have

resulted from various contract archaeology projects and
the Tucson Basin Survey, a 100 percent survey of the
Northern Tucson Basin conducted by the Arizona State
Museum Archaeology Division (Fish et al. 1985).

Evidence

from recent excavations in the southern Southwest reveals
that populations were shifting from mobile huntinggathering to a semi-sedentary agricultural adaptation
between 3000-2500 BP.

Where subsistence data are

available, they indicate this shift is tied to the use of
cultigens, specifically maize.

It appears that Late

Archaic groups were beginning to manifest adaptations that
laid the groundwork for developments and elaborations
during the ceramic period.
This study examines Late Archaic land use patterns in
the Tucson Basin.

It is a regional study combining data

from the Northern Tucson Basin with material from previous
excavations in other parts of the basin to reconstruct the
settlement system operating during the Late Archaic.

Site

distributions and recovered artifact assemblages are used
to determine patterns of land use.

Subsistence practices

are also examined to determine their impact on settlement
location and duration.
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The major problem with previous research in the
Tucson Basin is that much of the data is fragmentary,
resulting from small-scale projects of limited scope.
Emphasis has been placed on excavation of sites in single
environmental zones, primarily the floodplain of major
waterways, and little research has been conducted in other
zones.

The Tucson Basin Survey has expanded the data base

for interpreting Late Archaic adaptations.

Because the

survey is the only 100 percent survey of its magnitude
undertaken in the Lower Sonoran Desert to date, it
provides a unique opportunity for examining Late Archaic
land use.

It is hoped that a clearer perspective on Late

Archaic adaptations can be gained by taking a regional
approach.
This study examines Late Archaic occupation of
all environmental zones in the Northern Tucson Basin.
Analysis of Hohokam settlement patterns in the study area
reveals occupation of two ecological zones--one along the
the floodplain of the Santa Cruz River and the second
along the flanks of the Tucson and Tortolita mountains
(Fish et al. 1985:93).

Preliminary analysis indicates

this pattern also characterized the Late Archaic.

One

of the objectives of this study is to account for
differential use of these zones.
Three settlement-subsistence models currently exist
for the Tucson Basin Late Archaic.

The open niche
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hypothesis states that Late Archaic groups occupied the
upper bajada and mountains and rarely exploited the
floodplain zone (Haury 1976).

In contrast, the riverine

hypothesis (Huckell 1987) postulates that Late Archaic
groups lived in agricultural villages along the floodplain
and were heavily dependent on maize.

The dual settlement

hypothesis states that Late Archaic sites on the
floodplain and upper bajada represent two independent
groups (Fish et al. 1988).

These models are evaluated

using the regional data base from the Tucson Basin Survey.
The settlement pattern data are also used to generate
additional models that may account for Late Archaic land
use, including temporal differences, biseasonal occupation
such as that practiced by the historic Tohono O'odham
(Papago)

(Castetter and Bell 1942), or sectors of a

seasonal round with primary emphasis on the floodplain.
In addition to examining settlement patterns, this
study addresses subsistence practices because they
directly impact settlement location and duration (Jochim
1976).

Changes in mobility patterns associated with the

adoption of cultigens and the mechanisms that allowed
hunter-gatherers in the Northern Tucson Basin to choose
agriculture as a viable subsistence option are examined.
Many factors would influence the decision to use
cultigensi one of the most important is the ecological
setting in which subsistence decisions are made.

The
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ecological parameters of the Lower Sonoran Desert
are discussed in terms of the ways in which resource
diversity, productivity and predictability may have
influenced subsistence choice.

The Lower Sonoran Desert

represents a unique area for examining subsistence given
the presence of a variety of stable, reliable resourcei,
including mesquite and saguaro, in well-watered areas such
as the floodplain and mouths of mountain canyons in the
upper bajada.
Risk-taking within this environmental setting is
examined as a

possibl~

explanation for the initial use

of cUltigens in the Tucson Basin.

It is argued that the

presence of abundant and predictable resources

enab~ed

risk-taking during times of seasonal abundance and may
account for the use of cultigens by groups occupying the
floodplain zone.

The adoption of cultigens by groups who

already exploited floodplain resources would not cause a
major change in adaptation and cUltigens woul.d provide
dense stands of storable calories.
In order to address these issues, site distributions
within contiguous environmental zones are examined.

The

potential roles of sites in the Late Archaic settlement
system are identified using site notes, maps and artifact
collections.

Sites are also analyzed in relation to the

environment, including access to water, floral and faunal
resources, lithic material and arable soil.

Material from
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two excavated sites in separate ecological zones is used
to supplement the survey data.

AZ AA:12:84 is a small

site in Wild Burro Canyon at the juncture of the upper
bajada and foothills in the Tortolita Mountains.

The

Cortaro Fan site, AZ AA:12:486, is located on the toe
of an alluvial fan that extends onto the Santa Cruz
River floodplain.

The site yielded a dense lithic and

groundstone scatter with a large number of surface and
subsurface features, suggesting intensive use of the
floodplain zone.
The Tucson Basin Survey material can provide
significant insights into the nature of Late Archaic
settlement patterns and subsistence practices.

The

regional approach taken in this study will enhance the
interpretation of cultural change during the Late Archaic.
New data on Late Archaic occupation of the southern Desert
have important implications for understanding ceramic
period developments, as well as for understanding ways in
which groups adapt to their environment and incorporate
new elements into an existing system.

This study lays

the foundation for further research on Late Archaic
adaptations.
Organization of the Dissertation
In Chapter 2, a brief overview of the history of
research in the southern Southwest is provided, along with
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data from recent excavations in the Tucson Bason.

Chapter

3 examines existing Late Archaic settlement-subsistence
models.

The influence of the adoption of agriculture

and a reduction in residential mobility on Late Archaic
adaptations are also addressed.

A detailed analysis of

the Tucson Basin environment is presented in Chapter 4,
including data on resource diversity and predictability.
Scheduling and risk-taking are examined within this
environmental setting.
Chapter 5 discusses the multiple ways in which
both cultural and natural formation processes affect
interpretations of Late Archaic site distributions and
assemblage composition.

Archaeological correlates for

varying settlement types are also propsed.

Chapter 6

presents data from the Northern Tucson Basin Survey
supplemented with excavated material from AZ AA:12:84, the
Cortaro Fan site and other excavated sites in the basin.
Chapter 7 examines the implications of the present
study for understanding Late Archaic cultural change.
Models for interpreting the settlement pattern data are
proposed and existing settlement-subsistence models are
evaluated.

The concluding remarks discuss directions

for future research on the Late Archaic in southern
Arizona and the implications of the present study for
understanding ceramic period developments.
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CHAPTER 2
HISTORICAL OVERVIEW
This chapter briefly discusses the history of Archaic
research in the southern Southwest.

The historical

development of the Cochise Culture concept is examined
along with changing perceptions of the Late Archaic
resulting from recent excavations.
Historical Influences

Qg

Perceptions of the Archaic

The concept of the Southwestern Archaic has been
heavily influenced by historic definition.

Adaptive

flexibility and cultural homogeneity have been considered
the hallmarks of Archaic behavior.

Ethnographic models

derived from hunter-gatherer research have often been
applied to Archaic groups without consideration of
behavioural variation.
Interpretations of the Southwestern Archaic have
been closely tied to the Desert Culture concept, first
formulated by Jennings to describe Great Basin Archaic
populations (Jennings and Norbeck 1955; Jennings 1957).
The Desert Culture represents a highly mobile huntergatherer adaptation to an arid environment.
relied heavily on

Steward~

Jennings

(1938) Great Basin

Shoshone model to argue that local Archaic groups were
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characterized by small, egalitarian bands who followed
a regular seasonal round exploiting seed-bearing plants
and small mammals.

Jennings went so far as to describe

Archaic groups as having a "simple, unfettered life"
(Jennings 1952:257).

The Desert Culture was characterized

by stability over a long period of time, which was
reflected in subsistence practices and the artifact
assemblage.

This concept of stability structured the way

many researchers thought about the Archaic throughout the
West.
Lee and DeVore's (1968) model of hunter-gatherers,
first set forth forth at the Man the Hunter Symposium
in the 1960's, has also been used to interpret Archaic
adaptations.

This model draws on ethnographic research

with the Kalahari San and characterizes hunter-gatherers
as mobile bands with highly fluid social groups.
Emphasis on typological classification has also
influenced our perceptions of the Southwestern
Archaic.

Many concepts of the Archaic derive from the

identification and description of lithic assemblages at
certain "type" sites (Sayles & Antevs 1941; Campbell &
Campbell 1935).

The conceptual frameworks employed by

archaeologists have often been linked to the labels
attached to these archaeological assemblages.

Groups

occupying diverse settings have been designated as similar
"cultures~

based on the possession of similar artifact
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assemblages.

Often the description of lithic assemblages

has been an end in itself rather than a means for
understanding adaptation and culture process.

There has

been an overall lack of concern with the ways changes
in economic and social strategies are reflected in site
location and content (but see Price & Brown 1985).

This

has resulted in an artificial portrayal of homogeneity
during the Archaic period.
Reliance on the concepts of stability and cultural
homogeneity can be illustrated by examining previous
research on the Cochise Culture.

The entire Cochise

"Culture" was defined and described based on the limited
excavation of a small number of alluvial sites eroding
from Whitewater Draw in southeastern Arizona (Sayles and
Antevs 1941; Sayles 1983).

The concentration on sites in

a restricted area such as the alluvial zone only documents
part of the settlement system operating during each stage
of the Archaic.

In addition, many sites were eroded or

partially excavated, so the recovered assemblage is not
necessarily representative of the total range of artifacts
used, and the range of variability in the artifact
assemblage is not known.

The original typology is still

widely used as a basis for classifying sites and lithic
remains attributed to the Cochise have been found
extending from northwestern Mexico to northern New Mexico
and from southeastern New Mexico to central Arizona, so
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its limitations are pervasive.

The Cochise concept has

so heavily influenced interpretations of the Archaic in
Southern Arizona that it is essential to examine its
historical development.
The Cochise Culture
Sulphur Springs Stage (11000-8000 BP)
Sayles and Antevs divided the Cochise into three
stages based on the geologic context of excavated sites;
Sulphur Springs, Chiricahua and San Pedro.

Sayles (1983)

later added a Cazador stage between Sulphur Springs and
Chiricahua, arguing that this stage represented a hunting
adaptation because projectile points were present (Sulphur
Springs was thought to be devoid of projectile points).
This stage designation has been criticized by Whalen
(1971) and Waters (1986) who argue that Sulphur Springs
and Cazador remains occur in the same geologic deposits
and are contemporaneous.
Sulphur Springs material is found only in the
Whitewater Draw region and is distinguished by percussionflaked lithics, slab milling stones and handstones.

Its

designation as a cultural stage is thus precarious.

The

insertion of an additional stage based solely on the
presence of projectile points is unwarranted, because the
partial excavation of six sites in an alluvial setting in
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no way guarantees that the full artifact assemblage used
by Early Archaic groups is present.
No Early Archaic sites have been identified in the
Tucson Basin.

The absence of early sites may be the

result of cultural and archaeological factors.

High

mobility, low population density, destruction of Early
Archaic sites by erosion during the early Holocene
(Katzer and Schuster 1984:53) or lack of site recognition
resulting from low site visibility may have contributed to
the absence of reported Early Archaic sites.
Chiricahua Stage (8000 - 3000 BP)
The Middle Archaic was labeled the Chiricahua Stage
of the Cochise (Sayles and Antevs 1941).

This stage

is better represented and more widely distributed than
Sulphur Springs, largely because diagnostic projectile
points enable its recognition.

Sites are larger and more

visible, and there is evidence of reoccupation of some
sites in productive ecological settings.

Large sites with

high density lithic and grounds tone scatters and surface
hearths have been recorded along with specialized hunting
and gathering camps (Whalen 1971).
Whalen (ibid.) documented the distribution of
Chiricahua sites in the San Pedro River Valley, focusing
on a 100 square mile section between the alluvial
floodplain and the

Wh~tstone

Mountains.

He found that
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base camps were located preferentially at higher
elevations, with groups aggregating to exploit pinyon and
deer.

Other investigated Chiricahua sites provide some

additional information on Middle Archaic adaptations
(Windmiller 1973; Agenbroad 1970; Haury 1957).

Evidence

for Middle Archaic use of cu1tigens in the Mogollon
Highlands has been challenged (Wills 1988; Berry 1982),
although recent work by Simmons (1986) in northern New
Mexico indicates that perhaps Middle Archaic groups used
maize.
Sites in the Tucson Basin have been classified as
Middle Archaic on the basis of Chiricahua or Pinto style
projectile points.

Pinto points encompass considerable

morphological variation and a broad temporal and
geographic span.

They are widely distributed across

southern California and Arizona, and there is little
agreement on their cultural affiliation or morphology (see
Warren 1980; Formby 1986).

These points are also poorly

dated (Warren 1980) although radiocarbon dates place them
between 5000 and 3000 BP (Hester 1973:74).

Not only is

reliance on a single diagnostic artifact problematic,
but most assemblages containing Pinto points are undated
surface finds so their utility as diagnostic artifacts is
questionable.
No single-component Middle Archaic sites have been
excavated in the Tucson Basin, although Middle Archaic
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sites have been recorded during archaeological surveys
(Simpson and Wells 1983; Czaplicki and Dart 1984).
Numerous Middle Archaic sites have recently been excavated
in the Picacho Peak area north of the Tucson Basin (Bayham
et ale 1986).

Sites were found in two distinct ecological

settings; on the lower bajada of the Picacho Mountains and
in the dune fields surrounding Picacho Reservoir •

.

Researchers found a long-term pattern of episodic use
in the area, and argued that most sites were seasonally
occupied during the Middle Archaic.

Bayham (1986) ties

the Middle Archaic occupation to wetter conditions, which
would provide more vegetation in an area of the Sonoran
Desert where resources are not abundant.
Recent work by Northland Research west of the Picacho
sites has provided additional information on Middle
Archaic occupation of this area (Halbirt and Henderson
1989).

Halbirt believes one excavated Middle Archaic site

represents a temporary seasonal base camp focused on the
exploitation of local resources.
Middle Archaic occupation of the southern desert is
still poorly understood.

Excavations in the Picacho area

have provided more evidence for inferring Middle Archaic
adaptations.

It appears that groups were beginning to use

certain resource zones more intensively (see Whalen 1971)
and there is evidence of reoccupation extending into the
Late Archaic period at some sites.

It is possible that
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many changes inferred for the Late Archaic began in the
Middle Archaic; however, the data base remains limited.
San Pedro Stage (3500 BP - AD 200)
The San Pedro Stage was originally defined on
the basis of the excavation of one alluvial site and
collections from other buried and surface sites in
southeastern Arizona (Sayles and Antevs 1941).

Additional

sites excavated over the past two decades have have
provided more information on San Pedro occupation.

This

stage witnesses major changes in adaptation including the
adoption of agriculture and a reduction in residential
mobility.
Although the criteria used to define the San Pedro
were based on excavations of alluvial sites, Whalen (1971)
documented substantial occupation of the upper bajada
and mountains in the San Pedro Valley.

This pattern of

occupation is found in other portions of the southern
desert as well (Simpson & Wells 1983).
Initial excavations at San Pedro sites yielded a
range of artifacts, including deep basin metates, manos,
the mortar and pestle, side-to-corner-notched projectile
points, and a range of scrapers and other pressure-flaked
tools.

Elaborate stone artifacts, including stone donuts,

discoids and a rectangular basalt tray have been found in
recent excavations (Huckell 1987).

Bone tools, including
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awls and occasional bone tubes, have been recovered from
many sites.

Shell ornaments and clay figurines have bean

found at the Milagro site in the eastern Tucson Basin
(Huckell and Huckell 1984) and a fired clay bead was
recovered from the Cortaro Fan site in the Northern Tucson
Basin (Roth 1987).
Archaic sites.

Burials have been found at some Late

Occasional pieces of groundstone have been

found above or near the burials, but they generally do not
contain grave goods.
Many San Pedro sites are large with deep deposits.
The presence of small circular pithouses and bell-shaped
storage pits at some excavated sites indicates prolonged
occupation (reduced residential mobility) or reoccupation.
Regional survey data support the conclusion that these
features coincide with both an increase in population
and restricted mobility.

These trends are visible

archaeologically through an increase in site size and
number and intensified use of local resources. Maize has
been recovered from numerous San Pedro sites in southern
Arizona and New Mexico. It was apparently adopted by
local populations inhabiting a range of ecological zones,
including the Mogollon highlands and the broad river
valleys that extend from northern Nexico between 3000 and
2000 BP (see Table 1).
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Excavations at Matty Wash in the Cienega Creek Basin

have yielded evidence of large Late Archaic sites with
structures and maize (Eddy 1958; Eddy and Cooley 1983;
Huckell 1987).

The Donaldson site, AZ EE:2:30, yielded

a preceramic midden with structures containing interior
storage pits and eight burials (Eddy and Cooley 1983).
Excavations by Huckell along the banks of Matty Wash at
the Donaldson site and Los Ojitos (AZ EE:2:137) documented
additional houses, storage pits, burials and burned maize
(Huckell 1987; Huckell and Huckell 1988).

These sites

date to 2500-2000 BP (see Table 1) and may represent a
more sedentary Late Archaic occupation of the Cienega
Valley.
Late Archaic Projectile Point Styles
Emphasis on projectile point styles has also
influenced interpretations of Southwestern Archaic
adaptations.

Data for comparison of Archaic groups have

been restricted largely to projectile points and other
lithic components.

This is becoming significant as

additional point styles have been recovered, indicating a
greateor range of variability in the Late Archaic artifact
assemblage.
The "classic" projectile point for the Late Archaic
of southern Arizona period is the San Pedro point, with
side-to-corner notching, a

tr~angular

blade and straight
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base (see Figure 1).

This point was first documented at

sites in the San Pedro Valley (Sayles and Antevs 1941) and
has essentially become the "type fossil" used to designate
the Late Archaic.

It is found from northern l<Iexico to

north-central Arizona, and from central New Mexico to
central Arizona.

San Pedro points are easily recognized

because their morphology is distinct, and their
distribution is therefore better documented than other
point types found in the region.

This style is widely

distributed on sites in diverse ecological settings.
Radiocarbon dates from sites with San Pedro points place
its use between 3000 BP and AD 150.
Recent surveys and excavations have indicated that a
range of point types was used in the southern desert, some
of which may be diagnostic of a Late Archaic occupation.
Huckell (1987) has identified a new projectile point as
a result of his work at Matty Wash and examination of
artifacts from other Late Archaic sites in the area.

This

point, called the Cienega point, is deeply corner notched
with an expanding stem and triangular blade that is
occasionally serrated (see Figure 1).

It is argued to

be diagnostic of the terminal phases of the Archaic, and
radiocarbon dates from the Donaldson and Los Ojitos sites
place inception of its use after 2500 BP, with continued
use until the introduction of ceramics sometime after AD
200.

The distribution of Cienega points is still being
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Figure 1.

Late Archaic Projectile Point Styles
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mapped, but appears to include southeastern Arizona and
southwestern New Mexico.
A third point style has recently been recognized as
potentially diagnostic of a Late Archaic assemblage.

The

Cortaro point has a triangular blade with a basal notch
(Roth and Huckell 1988).

Cortaro points are found at

sites across southern Arizona (Haury 1950; Cattanach 1966;
Simpson and Wells 1983; Czaplicki and Dart 1984).

The

significance of the style lies in its apparently bounded
distribution, which seems to be confined primarily within
the Lower Sonoran desert of Arizona (see Figure 2).
Unfortunately the temporal placement of this point
type is still uncertain.

Cortaro points were the primary

point style found at the Cortaro Fan site in the Northern
Tucson Basin.

Radiocarbon dates on mesquite charcoal from

two roasting pits yielded dates of 2290 + 240 BP (A-4727)
and 2270 + 50 BP (A-4728), and saltbush charcoal from a
third roasting pit dated to 2300 + 100 BP (B-29083).
However, no dates are available from other sites with
Cortaro points.

Cortaro points are often found with other

point styles such as San Pedro and

Cieneg~,

suggesting

they are associated with a Late Archaic occupation.
Roth and Huckell (1988) have proposed three
hypotheses for evaluating the variation observed in Late
Archaic projectile point styles.

First, that each of

the three styles is temporally distinct, implying rapid
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Figure 2 (continued)
LIST OF SITES v.7ITH CORTARO POINTS
1•
2.
3.
4.
5.
6.
7•
8.
9•
10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.

AZ AA:16:94
AZ AA:16:102
AZ AA:16:103
AZ AA: 16: 1 01
AZ AA: 16 :85
AZ AA:16;192
AZ AA:16:39
AZ AA:16:218
AZ AA:16:236
AZ AA:15:64
AZ AA:12:486
AZ EE:2:100
Winchester Cave
AZ BB:14:79
AZ BB:14:50
AZ BB:14:382
AZ BB:14:371
AZ BB:14:317
AZ BB:14:326
AZ BB:14:163
AZ BB:14:49
AZ BB:l4:l27
AZ BB:l4:78
AZ BB:l4:47

25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44.
45.
46.
47.
48

AZ BB: 14: 28 4
AZ BB:14:209
AZ BB: 14: 34 0
AZ BB:14:289
Paleontological Site
Matty Canyon
AZ AA:3:43,45
AZ EE:8:7
AZ EE:2:23
AZ EE:3:8
AZ FF:11:30
AZ FF:12:15
Pima Canyon
AZ BB:13:16
AZ BB: 13: 202
AZ BB:13:143
Tres Alamos
AZ BB:12:18
AZ FF:1 0: 1
AZ CC:10:6
Wilcox Playa Area
AZ BB:9:l27
AZ BB:9:l39,l3l
AZ BB:2:12,5
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stylistic change during the terminal phases of the
Archaic.

Many additional chronometric dates are required

to evaluate this hypothesis.

The second hypothesis is

that two or more styles represent discrete sociocultural
groups occupying overlapping zones during the Late
Archaic, possibly representing differing settlementsubsistence adaptations to the local environment.
Finally, a combination of temporally and socially distinct
systems may be represented.

The points may also represent

different functions, perhaps for hunting different kinds
of game.
These hypotheses can only be tested with additional
directed archaeological research.

Cortaro points appear

to be more spatially restricted than San Pedro points and
may be associated with a specific type of occupation.

At

present, these point styles serve to document an increase
in the variability in Late Archaic artifact assemblages.
Late Archaic Occupation of the Tucson Basin
Many Archaic sites have been recorded and excavated
in the Tucson Basin and surrounding regions in the past
decade, primarily as a result of contract archaeology
projects tied 'to modern development.

These projects have

caused dramatic changes in perceptions of the prehistoric
occupation of the southern desert and researchers have
had to incorporate substantial new data into preexisting
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models of Late Archaic adaptations.

These data indicate

certain trends, including a reduction in residential
mobility and emerging dependence on maize at large
riverine sites (Huckell 1987; Huckell and Huckell 1988).
This section examines the Late Archaic occupation of the
Tucson Basin, where recent excavations have documented
these trends.
Late Archaic remains have been found in all major
ecological zones in the Tucson Basin.

The majority of

excavated sites are along the Santa Cruz River floodplain
(Table 2; Figure 3).
artifact
deposits.

scat~ers

These sites consist of large

with multiple surface features and trash

Artifacts include lithics, tools and informal

groundstone, along with abundant fire-cracked rock.
Features consist primarily of hearths, roasting pits
and concentrations of fire-cracked rock.

Three sites

(Valencia, Milagro and San Augustin) yielded pithouses.
These are small, oval houses that resemble those recovered
by Sayles and Antevs (1941) in Whitewater Draw in
southeastern Arizona.

Storage pits are also present

at Milagro and San Augustin.

Since storage facilities

represent an essential condition for sedentary occupation,
these features support other evidence for decreased
residential mobility (Rafferty 1985).

All excavated

floodplain sites with identifiable plant remains have
yielded maize.

Table 2
EXCAVA'llED 'IUCSON BASIN LATE ARCHAIC SITES
Site
Site
La Poloma

Location
UB

(m)

UB

UB

Reference'

18,000

0

Middle/Late None
Ibints

N/A

Douglas &
Craig
1987

2 hearths

Pinto,
San Pedro
Cienega

None

N/A

Roth 1987

2 burials
Rock-f illed
hearths

Cienega

maize pollen 1678+73
-- burial
1782+165

9,100

'l'ortoli tas
Pantano
AZ EE:2:50

Dates

2 aligrurents
Middle/Late maize pollen 1690+200 Dart 1986
(yrs-BP)
-- nano
4 hearth/roast- Ibints
ing pits
1 burial
1 grave marker

cata 1inas
AZ AA:12:84

Cultigens

10,000

catalinas

AZ BB:'9: 139

Late
Archaic Features Diagnostics

FP Pantano 150 M=ter
Wash
long
Exposure

San Augustin FP Santa
Cruz

Unknown

Valencia Rd. FP Santa
AZ BB:13:15 & Cruz
AZ BB: 13: 74

Unknown

None
15 pithouses
10 occup:ttian
surfaces
16 hearths/roasting pits
6 pithouses

Cienega

Henunings
et al.
1968

maize-pithouse
floors

None

Elson &
Doelle
1987

corn pollen
-- nano

2760+170
2200+130

Doelle
1985
Bradley
1980

~

N

Table 2 (continued)
Site
Site

Location

(m)

late
Archaic Features Diagnostics

Cultigens

L\:ltes

Reference

Hi 11 sl ope
N/A
Tucson Mts. (Trench)

None

San Pedro

maize

2470+270
2210+20
1630+220

Fish
et ale
1986

Milagro

Terrace Tanque
Verde Wash

2 pithouses
7 bell-shaped
pits

San Pedro

maize

2800+110
2780+90

Huckell &
Huckel1
1984;1988

Cortaro
Fan

alluvial
100,000
fan toe
Santa Cruz

maize

2290+240
2270+50
2300+100

Roth
1987

Twnamoc

Hi 11

FP Santa
Cortaro
Cruz
Site'
AZ AA:12:232
Los t-bteros

FP Santa
Cruz

12,150*

16,000

Unknown

4
8
3
5
31
1

roasting pits Cortaro
hearths
ash dllllps
gs clusters
rock clusters
occupation
surface

3 hearths
1 burned
surface

Dates

None

2610+140
2735+160
2875+90

Slawson
et al.
1986

2
1
3
1
1

L\:ltes

Maize

2740+100
2640+90

Bernard
Shaw 1987

charcos
hearth
pits
roasting pit
occupa.tion
surface

~

w
~Based

on Surface Scatter

UB

= Upper

Bajada

FP

= Floodplain

44

•

SITE

o

6 Mi

=;="o=:;:';=/..,'
IOkm

t=1

I)

If\
N

I

Figure 3 •

Excavated Late Archaic Sites with Maize
--Tucson Basin and Surrounding Regions
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Limited information on upper bajada occupation is
available, although survey data from the Saguaro National
Monument (Simpson and Wells 1983) and the Tucson Basin
Survey have expanded the data base.

Upper bajada

occupation is found at a number of sites ranging from
small lithic scatters to larger sites with surface
features (Roth 1987; Simpson and tvells 1983).

These sites

are found primarily at the mouths of canyons or near
springs.

Only three upper bajada sites have been

excavated and subsistence remains recovered from these
sites are limited (Dart 1986; Douglas and Craig 1986; Roth
1987).

One mano from a roasting pit at the La Paloma site

yielded maize pollen, but no other evidence of cultigens
has been found.
A recent survey and test excavations in the Avra
Valley northwest of the Tucson Basin recorded three large
Late Archaic sites clustered near dunes southwest of the
Tucson Mountains (Downum et ale 1986).

The sites appear

to be base camps and contain a large number of lithics,
grounds tone , hearths and other rock features.

One site

(.AZ AA:16:l06) had a large, basin-shaped feature that may
be a burned pithouse.
The presence of these large sites in an environmental
zone fairly distant from standing water suggests that
groups were either exploiting dune vegetation on a
seasonal basis or using different agricultural strategies
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than elsewhere in the basin.

The historic Hopi are known

to plant corn in the dune fields surrounding the Hopi
mesas, making use of the natural water retention
capacities of the dunes (Hack 1942).

Dune sites may have

been occupied because of population growth in the Tucson
Basin, which restricted access to other ecological Zones.
Occupation may have been a buffering strategy used to
combat potential subsistence stress and to guarantee a
productive yield.

The artifact assemblage, including the

projectile points, and the features at these sites are
similar to those from other Late Archaic sites in the
basin.

No subsistence data are available from these

sites.
Excavations of a large Late Archaic village near
Eloy, Arizona between the Picacho Dune fields and Ventana
Cave have produced evidence of fairly intensive occupation
of an alluvial fan (Halbirt and Henderson 1989).

The

site, La Bocanada, has pithouses, burials and a large
number of thermal features, including roasting pits,
hearths and concentrations of fire-cracked rock.

Charcoal

from the floor of one large structure has been dated to
2060 + 50 BP and 2080 + 70 BP.

No evidence of cUltigens

was found in flotation or pollen samples.

This site

reveals the variability in adaptation present throughout
the Lower Sonoran Desert during the Late Archaic.
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Summary
It appears that floodplain sites along major
waterways in the Tucson Basin were becoming more
significant in the adaptive strategies of Late Archaic
groups.

The available data suggest that groups were

becoming less mobile and relied on cUltigens for part of
their diet.

While recent excavations have documented

relatively intensive floodplain occupation, limited
evidence has been available from other zones.

The present

study uses survey data to document Late Archiac land
use in all ecological zones and examines ways in which
the environmental setting and subsistence strategies
influenced Late Archaic adaptations.
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CHAPTER 3
RECONSTRUCTING SETTLEMENT-SUBSISTENCE SYSTEMS
This chapter summarizes the settlement-subsistence
models currently used to account for Late Archaic
occupation of the Tucson Basin.
proposed:

Three models have been

the empty niche, riverine and dual settlement

hypotheses.

Ideas concerning agricultural dependence and

changing mobility patterns have been incorporated into the
models.

These concepts are discussed and their impact on

our understanding of Tucson Basin Archaic adaptations is
examined.
Late Archaic Settlement-Subsistence Models
Empty Niche Hypothesis
The paucity of data on floodplain Archaic sites prior
to the 1970's, along with the unique quality of data
available from Snaketown, a major Hohokam site on the Gila
River,

led Haury (1976:352) to postulate a Hohokam

migration into the Salt-Gila River Valley.

Haury argued

that a fairly substantial population migrated from
northern Mexico around 300 Be.

Groups who moved into the

river valleys are said to have encountered a previously
unoccupied and unexp10ited floodplain zone, or an
"empty niche."

They were therefore able to establish
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agricultural villages along the major waterways.

Archaic

groups were argued to have occupied upland zones with
only sporadic, short-term use of the floodplain.

Doyel

(1977:101) was the first to apply this hypothesis to
the Santa Cruz River Valley.
Haury (1976:347) argued that the Hohokam brought
a "complex" of traits that differentiated them from
Archaic groups.

These included a well-developed ceramic

technology with manufacture of thin, micaceous plainware
and redware ceramics; ceramic figurines; large, square
houses; cremations; canal irrigation; and an elaborate
groundstone technology.

The concept of a Hohokam

migration into an "open niche" has been engrained in
the archaeological literature, but new data on the Late
Archaic are calling this hypothesis into question for the
Tucson Basin.
Riverine Hypothesis
In contrast to the idea of an "open niche" on the
floodplain, Huckell (1987) argues for the significance of
riverine sites in Late Archaic adaptations, drawing on
data from recent contract archaeology projects, including
his own work at Milagro, Los Ojitos and the Donaldson
site.

Huckell says that Late Archaic populations were

heavily dependent on agriculture, which accounts for the
intensity of occupation observed at floodplain and lower
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terrace sites.

He links this agricultural dependence to a

period of geological/climatic amelioration after 4000 BP
when aggradation along the major waterways resulted in
floodplain expansion.

The floodplain was attractive

to early farmers because of water availability, soil
fertility and ease of cUltivation.

Huckell argues that

early agricultural systems, represented by migrating
populations or ideas, moved northward from Mexico into the
river valleys of southern Arizona via the large Sonoran
River valleys.
Dual Settlement Hypothesis
Fish et ale (1988) contend that two independent
groups were present along the upper bajada and floodplain
in the Northern Tucson Basin during the Late Archaic.
They argue that upper bajada sites may represent shifting
settlements focused on farming the major washes that
extend from the Tortolita Mountains.

Permanent water

sources and similar resources were present in each zone,
so groups did not need to move seasonally to obtain
different resources.

Late Archaic occupation of the upper

bajada and floodplain conforms with Preclassic Hohokam
settlement patterns.

This redundancy in settlement

patterns is argued to represent similar adaptations.
A major problem with the empty niche and riverine
models is that they are based on limited data, primarily
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reported excavations or small contract archaeology
surveys, and lack a regional data base for interpreting
Late Archaic settlement patterns.

This study uses survey

data to develop potential models for the Late Archaic
settlement system.

This regional approach considers

the ways temporal and geographical variables affect
interpretations of Late Archaic settlement patterns.
Before the settlement-subsistence system can
be reconstructed, the influence of the adoption of
agriculture and changing mobility patterns on Late Archaic
adaptations must be addressed.

The use of cultigens is a

crucial component of Late Archaic subsistence practices.
This section focuses on the adoption of cUltigens and
agricultural dependence.
Introduction of Agriculture to the Southwest
Data from recent excavations have documented the
presence of maize in the highlands of New Mexico and river
valleys of southern Arizona by 3000 BP.

The evidence

indicates that maize and other cultigens were introduced
from Mexico (Minnis 1985; Ford 1981).

The timing of

the adoption and the mechanisms that made agriculture a
feasible subsistence option have been debated.
Dating the Introduction of Agriculture
The timing of the introduction of agriculture has
perhaps experienced the greatest surge of new data and
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interpretation in recent years.

Cultigens were originally

thought to have been introduced into the Southwest from
Mexico during the Chiricahua phase of the Cochise, ca.
5000 BP.

This interpretation was based on excavated corn

remains from Bat Cave (Dick 1965) and Cienega Creek (Haury
1957; Martin and Schoenwetter 1960).

The earliest corn

was viewed as primitive and adapted to high elevations and
moist environments.

Introduction to lowland sites was

said to have occurred only after the introgression of
teosinte made it more drought-resistant (Whalen 1973).
This concept became entrenched in the literature despite
the fact that it was based on limited data.
Berry (1982) was the first to criticize the evidence
used to document the early introduction of corn,
concluding that much of it was faulty on methodological
grounds.

For example, Bat Cave was excavated in arbitrary

levels that were dated using charcoal picked from the
screen.

No direct association of charcoal and maize was

documented.

Recent excavations by wills (1985) support

a Late Archaic date for maize at Bat Cave.

Accelerator

dates from corn remains yielded dates of 2900-2600 BP.
One squash seed and one bean were also directly dated
and indicate Late Archaic use of these cultigens (see
Table 1, chapter 2, p. 31).
At Cienega Creek in central Arizona, a similar
problem with data interpretation has been encountered.
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The site had evidence of a fairly substantial Late Archaic
occupation with numerous hearths, cremations and possible
wells.

One cremation dated to 2150 + 200 BP (A-48),

supporting the projectile point classification of the site
as Late Arqhaic.

Below this main occupation was a hearth

with shone tools, groundstone and one Chiricahua point.
Pollen samples from the groundstone yielded 42 grains of
maize pollen (Martin and Schoenwetter 1960).

Charcoal

from this level was radiocarbon dated by two labs which
returned widely discrepant dates [averages of 2465 BP (A19, 21 and 22) and 4145 BP (M-540, 541)] (Haury 1957:23).
This discrepancy calls into question any interpretations
made using these dates.

Given the extent of the San

Pedro occupation and the fact that a variety of formation
processses could result in contamination of lower levels,
i t is likely that the maize is associated with the San
Pedro occupation.
Simmons (1986) recently found maize at four small
Archaic sites in the Chaco region of northern New Mexico.
Radiocarbon dates from hearths associated with corn
pollen cluster around 3700 BP (see Table 1, p. 31).
Unfortunately, the dates are on charcoal from hearths
found at dune sites.

Pollen recovered near the hearths

may be the result of contamination from later deposits.
Carbonized maize at one dune site dated to 2720 + 265 BP
and direct dates on corn from an excavated rock shelter
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yielded dates of 2150 + 170 and 2250 + 280 BP.

One squash

seed dated to 2820 + 220 BP and is the earliest documented
squash in the Southwest (Slrnmons 1986:77).

These early

dates on corn and their association with seasonally
occupied sites suggest that maize was a dietary supplement
when it was introduced to this part of northern New
Mexico.

Simmons has argued that maize was planted in the

summer in open grasslands and harvested in the fall before
groups moved to winter rockshelters (ibid:83).
Table 1 illustrates that the majority of dates on
early cUltigens cluster in the 2000-3000 BP range.

The

earliest cUltigens from the southern deserts are either
roughly contemporaneous with or earlier than those from
the uplands.

The presence of plant cUltivation is fairly

easy to document, using site location and dating the
cUltigens.

Two problems face archaeologists in assessing

the adoption of cultigens:

documenting why hunter-

gatherers with a viable adaptation would adopt them and
determining the level of commitment to agriculture once
they were adopted.
Mechanisms Responsible for the
Adoption of Agriculture
The adoption of cultigens in the Southwest is a case
of crop acquisition, not "pristine" domestication (Minnis
1985).

Mechanisms used to account for the initial process

of plant domestication include population pressure (Cohen
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1977), environmental change (Binford 1968), social factors
(Bender 1978) and man-plant symbiosis (Rindos 1984).
Other models have emphasized the interaction of variables
such as population density, technology, plant genetics and
the environment (Flannery 1973; Bronson 1977).

Different

variables may have influenced the decision to adopt
cultigens,· however, including mobility patterns that led
to contact with groups to the south who used cultigens.
Most models dealing with the acquisition of cultigens
invoke stress as a contributing force to subsistence
change.

One factor frequently invoked is population

pressure resulting from population increase (Cohen 1977;
Glassow 1980).

Population pressure led to increased

demands for subsistence resources, a reduction in the size
of the territory that could be exploited for hunting and
gathering and perhaps depletion of resources within the
territory.
Population size is extremely difficult to determine
from the archaeological record, especially for Archaic
groups who often maintained some level of mobility and
reoccupied preferred locations over long periods of time.
The general trends of increased site size and number
across the Southwest during the Late Archaic suggest
population increase.

The rate and amount of increase

are not discernible in the record, although ethnographic
analogy and computer simulations have been used to
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estimate population density in other regions (Cook and
Heizer 1965; Wobst 1974).

Factors influencing population

size would include maintenance of viable mating and social
networks and limitations imposed by local resources.
Environmental change has also been invoked to explain
the acquisition of cultigens, primarily for the northern
Southwest (Irwin-Williams 1968; Irwin-Williams and Haynes
1970).

In both the northern and southern Southwest, the

initial adoption of cUltigens appears to coincide with a
period of increased effective moisture (Haynes and Huckell
1986; Waters 1987).

While environmental change did not

necessarily cause the adoption of cultigens, it may have
facilitated their acceptance.
Recently researchers working in the northern
Southwest and Mogollon Highlands have argued that
agriculture was adopted to increase resource
predictability and reliability (Wills 1988; Ford
1981,1985; Minnis 1985).

Economic decision-making by

preceramic hunter-gatherers is said to be predicated
on optimal choice, designed to reduce instability and
minimize risk.

Factors such as resource depletion,

increased population density or increased competition
would demand a response by hunter-gatherers to reduce the
instability and uncertainty brought about by these
changes.
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Wills (1988) argues that methods used to reduce
uncertainty and minimize risk include 1) adding a needed
nutritional item such as carbohydrates, 2) controlling
and predicting the location, timing and abundance of the
resource base and 3) increasing the density of the food
resources.

Food production would increase the stability

of the resource base for a number of reasons.

It would

provide carbohydrates and calories that could be used to
combat subsistence stress during periods such as the early
spring when stored supplies were depleted and local wild
resources were scarce (Speth and Spielmann 1983).

Food

production would also increase food density, providing,
more food for a growing population (Wills 1985:19).
Risk minimization or aversion may not be the most
salient factor to account for the adoption of cUltigens
in the southern Southwest, especially the Tucson Basin.
Resources in the Lower Sonoran Desert are seasonally
abundant, and agriculture may have been adopted to ensure
additional storable calories during periods when local
resources were not available.

Storable local resources

such as mesquite and saguaro may have enabled risk-taking
and experimentation, as they could be used in cases where
agricultural production faiied or was less than predicted.
The following chapter examines the Tucson Basin
environment to further investigate subsistence and
settlement choices made within this setting.

58
Agricultural Dependence
The level of agricultural dependence must be
considered in examining the acquisition of cultigens
(Minnis 1985).

The contribution of cUltigens to the

Late Archaic diet is not known.

Minnis (1985:310) has

characterized the initial adoption of cultigens as a
"monumental nonevent with little immediate impact on
native human populations," arguing that cUltigens were
incorporated in the hunter-gatherer economy and dependence
on agriculture did not occur until AD 200-700 in the
northern Southwest.

Researchers across the Southwest have

concluded that Archaic populations added cultigens to a
primarily hunter-gatherer lifestyle and dependence on
maize was a gradual process (Irwin-Williams 1973; Hard
1988b).

Others have argued that the earliest cultivators

were heavily dependent on maize (Berry 1982; Matson and
Chisholm 1986; Huckell and Huckell 1988).
Few methods are currently available for documenting
agricultural dependence using archaeological data.

Few

quantitative studies have been applied and groups have
been classified as dependent based on ethnographic analogy
or in qualitative terms.

However, new methods for

assessing agricultural dependence have recently been used.
One method for determining dependence on maize is
analyzing human bone collagen to determine the isotopic
ratio of Carbon 13 (C-13) to Carbon 12 (C-12)

(Matson and
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Chisholm 1986).

This analysis uses the percent of each

carbon isotope in the bones to determine the percent
of maize in the diet.

High dependence on maize, a C-4

pathway plant, will result in a higher C-13:C-12 ratio.
Matson and Chisholm (1986) applied this method to early
Basketrnaker populations and found they were highly
dependent on maize.

Unfortunately, burials are rare at

Archaic sites in southern Arizona, so the sample size for
conducting this type of analysis is small.

In addition,

many staple Sonoran Desert plants such as cacti are C-4
pathway plants, resulting in a high C-13:C-12 ratio
and giving erroneous information on maize dependence.
Hard (1988a) has suggested that mean mano length
can be used as a measure of agricultural dependence.
Using data from ethnographic collections and
Murdock's classification of groups as agricultural
or nonagricultural, Hard found that this measurement
accurately represented dependence on cultigens.

He argues

that mean mano length reflects total grinding surface,
which increases with agricultural dependence and a demand
for increased grinding efficiency.
While the simplicity of Hard's method is attractive,
there are some problems with this study.

Manos are often

chosen from river or alluvial terrace cobbles, and mano
size is restricted by the availability of material.

Hard

has not considered the amount or type of mano wear when
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formulating his dependence model.

The range of mano wear

in Archaic groundstone assemblages indicates significant
differences in mano use.

Adams (1986) has shown that some

handstones classified as manos were actually used for
hide-working.

Mauldin (1988) has argued that one-handed

manos, typical of Archaic groundstone assemblages, reflect
a range of activities and should not be considered in any
analysis of agricultural dependence.
Hucke11 and Hucke11 (1988) draw on two lines of
evidence to argue that Late Archaic groups in southern
Arizona were heavily dependent on maize.

Tooth wear

patterns from burials at Los Ojitos were analyzed using
a method derived by Smith (1984).

Smith looked at

molar wear patterns from five hunter-gatherer and five
agricultural groups. She found that hunter-gatherers
exhibit flat molar wear resulting from a diet of tough,
fibrous foods while agriculturalists had angled occlusal
molar wear.

Hucke11 and Hucke11 examined molars from

five burials at Los Ojitos
angled wear.

and found that they exhibited

Their sample size for making inferences

concerning tooth wear is small, however, and the method
cannot be applied elsewhere because Late Archaic burials
are rare.
They supplement their argument with the quantity of
maize recovered at Los Ojitos and Mi1agro.

At Los Ojitos,

91 carbonized maize fragments were recovered from five
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cubic meters of deposits, while at Mi1agro, 72% of
analyzed flotation samples had carbonized maize (Hucke11
and Hucke11 1988:7).

These amounts exceed the

representation of maize at Tucson Basin Hohokarn sites
(ibid.:8).

However, the quantity of recovered maize

varies with differential preservation and excavation
techniques (see Miksicek 1987), so it is not an accurate
measure of agricultural dependence.

No quantitative

evidence on agricultural dependence can be obtained
directly from maize frequency.
Agricultural dependence is difficult to determine
using archaeological data, despite a range of new methods
available for analysis.

There is currently no standard

way to assess agricultural dependence, especially if
groups were not using maize.

However, certain aspects of

Late Archaic sUbsistence suggest that some degree of
agricultural commitment was present.

Analysis of burials

and coprolites from Basketmaker sites in the northern
Southwest indicate that cu1tigens comprised a significant
component of the diet (Matson 1988; Minnis 1988).

In the

southern Southwest, the ubiquity of cu1tigens at excavated
Late Archaic sites, along with the tooth wear analysis of
burials at Los Ojitos (Hucke11 and Hucke11 1988) suggest
that maize was a significant component of the Late Archaic
diet in this region.

The long time span involved in the

use of cu1tigens, which begins as early as 3500 BP,
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suggests continuing commitment as groups began spending
more time and energy devoted to this subsistence strategy.
Ethnobotanica1 remains indicate that wild foods were
still used, but this mixed subsistence strategy is
characteristic of Hohokam and historic groups as well
(Bohrer 1970; Miksicek 1988; Russel 1908; Castetter and
Bell 1942).
Multiple agricultural strategies may have been used
by Late Archaic groups in the Tucson Basin.

These include

large and small stream floodwater farming along the Santa
Cruz River and its tributaries, alluvial fan farming using
bajada run-off, and perhaps farming along the major washes
extending from the mountains.

These strategies would have

placed certain labor and time constraints on populations.
Both floodwater and run-off farming, while less 1aborintensive than irrigation agriculture, would have imposed
demands for tilling, clearing and maintaining fields as
well as ensuring an adequate water supply for the plants.
Maize is a tropical cu1tigen that does not grow well
in arid desert environments, so it is unlikely that
fields were planted and left until the harvest.

When

these demands are considered along with the ubiquity of
cu1tigens at Late Archaic sites, they indicate that some
degree of agricultural commitment was present.
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Mobility Patterns
One of the major correlates of a shift in subsistence
strategies associated with the adoption of agriculture is
a reduction in residential mobility and an increase in
sedentism.
gro~p

Sedentism can be defined as a decrease in

movements resulting in longer occupation of a

settlement (Young n.d.).

Eder (1984) has noted that

sedentism operates on a continuum, with some sedentary
groups experiencing increased individual or household
mobility despite increased village sedentism.

Sedentism

will be influenced by the number and kinds of moves,
distance traveled and frequency of the moves (Kelly
1983), and different degrees of sedentism will be present
depending on these factors.

Examining the degree of

sedentism and the processes involved in the reduction of
residential mobility may be more productive that seeking
to define groups as "sedentary" or "mobile."
Logistic vs. Residential Mobility
Binford (1980) has distinguished between logistic and
residential mobility for hunter-gatherers.

Residential

mobility practiced by "foragers," results from groups
making a series of

seasonal moves to resource patches.

Logistic mobility, practiced by "collectors," occurs when
a group remains in one ecological zone with task-group
exploitation of surrounding zones.

Storage is important

64

for maintaining the residential base (Kelly 1983).

Goal-

oriented subsistence forays into other zones are organized
to procure certain target resources.

A logistic strategy

would be more conducive to the adoption of agriculture,
since storage and seasonal sedentism would enable the use
of cUltigens without a major disruption in adaptation
(Wills 1985).
weissner (1982) has argued that social factors, most
notably relationships with other groups in the region,
will influence residential patterns.

Risk-sharing and

resource pooling would affect both site structure and
location.

Social strategies are difficult to discern

from the archaeological record, especially for preceramic
groups.

While it is likely that kinship and reciprocal

exchange influenced site location to some degree, the
archaeological record for preceramic groups is more
amenable to examining the influence of subsistence
practices and the environment on residential mobility.
Influence of Subsistence and Resource
Structure on Mobility Patterns
Settlement location is assumed to be based ultimately
on a set of economic decisions (Bettinger 1980).
Subsistence practices will significantly influence
settlement location and duration (Jochim 1976:47) and
subsistence change will often be reflected in settlement
locations and types (Flannery 1968; Plog and Hill 1971;
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Hayden 1981; Price and Brown 1985).

The structure of the

environment also affects mobility patterns as different
subsistence and mobility options will be required by
different environments.

Kelly (1983) found that the

extent to which hunter-gather groups emphasize either
logistic or residential mobility is closely related to the .
structure of the resource base.

Ethnographic data point

to the influence of localized resources on mobility
patterns.

Hitchcock (1982:231) examined sedentism among

the Basarwa of Eastern Botswana and found that groups
became sedentary by taking advantage of nucleated and
abundant resources.

Rafferty (1985:115) argues that

sedentary occupation occurs with the development of new
means for obtaining resources or with increased dependence
on localized resources.

Hayden (1981:378) examined modern

hunter-gatherers and found that sedentism is most likely
to occur with increased resource abundance, diversity and
predictability.

Bender (1978) found a similar correlation

between sedentism and an abundant resource base.
Gilman (1987) and Lekson (1988) have argued, using
data from southeastern Arizona and southwestern New
Mexico, that groups maintained a high level of mobility
throughout the majority of the archaeological sequence.
The major problem with applying the concept of high
mobility to other portions of the Southwest is that
different parameters are faced by groups operating under

66
different ecological and social constraints.
Sonoran Desert, seasonally abundant,

re1iab1~

In the
resources

are found clustered along or within easy access of major
waterways.

High mobility within this environment would

not necessarily be adaptive, except when resources in one
area were unproductive or depleted, or during seasons when
resources were not available.

However, edible resources

would likely be available in nearby zones during these
periods.

The advantages of both ecotona1 and topographic

diversity in the Tucson Basin promote the efficiency of
sedentism, as residence near stored supplies and permanent
water would reduce energy expenditure necessary if groups
were transporting resources or moving on a regular
basis (Fish, Fish and Madsen 1988).

Reduced residential

mobility, at least on a seasonal basis, would thus
be a logical strategy for dealing with this type of
environment.

The fact that some degree of sedentism would

be a viable strategy is documented by the historic Tohono
O'odham who lived in summer villages along major waterways
(Castetter and Underhill 1935).
In the Tucson Basin, numerous factors, including
resource distribution and predictability, operated to
make reduced mobility a viable option for preceramic
groups.

The adoption of cu1tigens would increase resource

density and provide additional incentives for decreased
mObility.

Reduced mobility would also make agriculture a
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more viable subsistence practice because it would lower
the risk associated with agriculture by enabling groups
to devote more time and effort to tending crops, thus
increasing crop yield.
Summary
The adoption of agriculture, degree of agricultural
commitment and changing mobility patterns all influ.enced
Late Archaic adaptations.

Models to account for the Late

Archaic settlement system must consider these factors.
Settlement patterns and subsistence practices will also be
heavily influenced by the structure of the environment.
The following chapter describes the Tucson Basin
environment and examines the impact on the environment on
Late Archaic adaptations.
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CHAPTER 4
ECOLOGICAL ASPECTS OF THE TUCSON BASIN ENVIRONMENT
"There is no single best way to exploit an ecosystem."
(Thomas 1983:139)
Any attempt to reconstruct a settlement system must
take into account the environment in which settlement and
subsistence decisions are made.

One objective of the

present study is to reconstruct the Late Archaic
settlement system in the Northern Tucson Basin to examine
land use patterns.

An additional goal is to explore

reasons why hunters and gatherers in the Lower Sonoran
Desert chose to become farmers.

These issues can only be

addressed by understanding the environmental parameters
influencing both settlement location and subsistence
choice.
Both subsistence and settlement decisions are made
based on the assessment of resource diversity, stability,
and temporal availability (Jochim 1976).

It is therefore

essential to examine the ecology of the Tucson Basin
environment to determine the available resource base and
its influence on subsistence and settlement practices.
Tucson Basin Environment
The Tucson Basin lies at the eastern end of the
Lower Sonoran Desert and is part of the Basin and Range
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physiographic province.

The basin contains northwest-

southeast trending mountain ranges separated by broad
alluvial valleys.
The mountain ranges were formed by block faulting
during the Miocene and Pliocene.

Erosion has resulted in

the formation of pediments that have been covered with
alluvial soils.

Following alluvial deposition, erosion of

regions above the floodplain has formed lower terraces
(Betancourt 1978).

Broad, alluvial fans extend from the

major mountain ranges and fan out onto the floodplain.
The alluvial basin is drained by the Santa Cruz River
and its tributaries.

In the northern basin, Canada del

Oro Wash is the primary tributary.

The major washes such

as Cottonwood and Derrio are presently intermittent, and
most of the flow is the result of seasonal rainfall runoff and high groundwater (Davidson 1970).
The Santa Cruz was most likely perennial during the
Late Archaic period near Point of the Mountains in the
Northern Basin and one cienega in this area has recently
been dated to the Late Archaic period (Bernard-Shaw 1988).
Springs in the Tortolita and Tucson mountains currently
run seasonally or year-round, and the presence and nature
of the archaeological remains near these springs suggest
they were important prehistoric water sources.
The climate of the Tucson Basin is semiarid, with
annual rainfall averaging 10 to 11 inches (250-280 mm) and
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ranging from 8 to 15 inches (200-380 mm).
major rainy seasons:

There are two

a winter season from November to

March and a summer season from June to September.

The

summer rains, or monsoons, are torrential downpours with
much run-off (Dunbier 1968).

The average frost-free

growing season is 240 to 250 days.

Given the low rainfall

and humidity, water would have been the critical resource
for prehistoric inhabitants because it would have affected
both the amount of available drinking water and the
productivity of wild plants.
Geology
Mountain erosion accounts for most of the soil types
found in the basin.

The Tucson Mountains are rhyolitic,

while the Torto1itas are granitic.

Soils near the

mountains tend to be shallow with low humus (Dunbier
1968).

The alluvial fans contain a mixture of colluvial

and alluvial deposits from channel erosion of Pleistocene
soils of the upper zones (Field 1985).

The floodplain

soils are the result of alluvial deposition and are finegrained silts (Dunbier 1968:36). Both alluvial fan and
floodplain soils are arable and retain sufficient water
for cultivation but allow percolation to remove soluble
salts.
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Vegetation
The Northern Tucson Basin is part of the Arizona
Upland Divison of the Sonoran Desertscrub Biotic Community
(Turner and Brown 1982).

This vegetative community is

distinguished by its species diversity which is adapted
to high temperatures and low moisture.

Other Sonoran

Desert subdivisions exhibit different vegetation profiles
determined by climate, elevation, slope exposure and soil
type (Lowe and Brown 1982:9).
Four major biotic communities are present in
the Northern Tucson Basin, all of which were used
prehistorically:

mesquite-saltbush, creosote-white

bursage, paloverde-mixed cacti and riparian (see Table 3
for a list of plant species within each zone).

The

diverse vegetation profile provides a variety of resources
that are seasonally available in different zones.
Elevational differences provide a range of species within
short distances.

Major plant species, especially riparian

vegetation such as mesquite, cross-cut all environmental
zones, creating a degree of redundancy in resource
distribution.
Ethnographic evidence from the historic Pima and
Tohono O'odham indicates that a wide range of edible
species was used, including cacti, mesquite, ironwood,
paloverde, chenopodium, amaranth and agave (Castetter and
Bell 1942; Castetter and Underhill 1935; Russell 1908).
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Table 3
VEGETATION ZONES IN THE NORTHERN WCEON BASINl

Mesquite-Saltbush

Creosote-White Bursage

Located primarily along the floodplain
of major rivers and washes. Silty soil
supports mesquite, saltbush, catclaw,
and ironwood.
Located on the lower bajada. Soils are
sil ty with caliche hardpan. Vegetation
includes creosote, bursage, catclaw,
. some cacti and annual grasses.

Paloverde-Mixed Cacti

Located on the upper bajada with coarse
textured rocky
well-drained
soil.
Vegetation includes paloverde, saguaro,
ocotillo,
ironwood,
prickly
pear,
cholla, bursage, and barrel cactus.

Riparian

Located along major waterways
near
stream channels.
Vegetation includes
mesquite, willow, cottonwood, ironwood,
acacia, and hackberry.

lMaterial fro~ Benson and Darrow (1944:13)
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Mesquite and saguaro were staples to the Pima and Tohono
O'odham and are frequently found in prehistoric contexts,
indicating they were used prehistorically (Bohrer 1970;
Miksicek 1988).
Fauna
A large number of species of mammals, birds, rodents
and reptiles are present in the basin and are known to
have been used prehistorically (Lowe 1964; Szuter and
Bayham 1987).

Mammals include big-horn sheep, pronghorn

antelope, white-tailed and mule deer, cottontail rabbits
and jackrabbits.

Szuter and Bayham (1987) have found that

Archaic and Pioneer Hohokam faunal assemblages in the
Sonoran Desert exhibit greater diversity than those from
later Hohokam sites, which show Inore emphasis on deer and
rabbits.

Quail, dove and a diverse rodent population were

also exploited.

Fauna are available in all environmental

zones in the basin, but some fauna, such as mule deer,
follow certain patterns seasonally.

Rabbits are available

year-round in all zones although their numbers may
fluctuate seasonally.
Environmental Zones
The Northern Tucson Basin has four discrete
environmental zones:

the floodplain, lower bajada,

upper bajada and mountains (see Figure 4).

Resource
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Figure 4.

Cross-Section of Environmental Zones
--Northern Tucson Basin
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distribution within these zones had a significant impact
on settlement distribution.
The floodplain is a band of sandy, silty sediment
drained by and paralleling the Santa Cruz River and its
tributaries.

This zone contains fertile soil and a

shallow water table, and the Santa Cruz River provided
water either on or directly beneath the surface.

Flooding

during heavy rains, especially in the summer, results in
the deposition of silts that increases soil fertility.
The predominant vegetation is riparian; mesquite bosques
were present prehistorically (Hastings and Turner 1965).
Directly adjacent to the floodplain is' a band of lower
terraces and alluvial fan toes that contain mesquite,
bursage, creosote and a variety of cacti, including
saguaro.

Fauna, including rabbits, deer and a variety of

birds and rodents, are prevalent in this zone.
The lower bajada

consi~ts

of the upper terraces above

the floodplain and the fertile alluvial fans and valley
slopes deposited by mountain erosion (Fish et alo 1985).
Vegetation is dominated by creosote and bursage, with
cacti and grasses scattered through the zone.

Terraces

above the floodplain are gravel-covered and contain usable
lithic cobbles.
The alluvial fans would have been attractive to
prehistoric farmers because silty soil and bajada run-off
would have made farming fairly productive.

These fans
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were well above the flood line of the Santa Cruz and would
have reduced the risk of losing farmland by overbank
flooding.

Sites at the juncture of the lower bajada and

floodplain would have been especially important since
exploitation of the floodplain, alluvial fans, upper
bajada and mountains was possible within their range.
The upper bajada is located at the base of the
mountains and slopes toward the Santa Cruz River.

Many

alluvial fan channel heads originate in the upper bajada
and contain shallow, granitic soils with gravel.

Where

slope angle is reduced, stream flow is suspended and the
deposition of silts results in alluvial fans with fertile
soils and a high water table favorable for farming (Field
1985).
Upper bajada vegetation is dominated by the
paloverde-mixed cacti community, with riparian vegetation
found along major washes.

The presence of seasonal or

permanent springs made occupation of this zone both
possible and desirable.

Sites in this zone tend to

cluster near these springs or at the mouth of canyons
where the water table was high.
The Tortolita and Tucson mountains would have
provided hunting grounds and lithic sources to Archaic
groups.

Deer are known to summer in the mountains.

Montane grasslands could also be exploited.

Lithic.

quarry sites in the Tucson Mountains have been found for
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extraction of rhyolites, andesites and some cherts, while
the Tortolitas provided igneous and metamorphic material
such as gneiss, granite and schist.

The ecotonal and

topographic diversity in the Tucson Basin was perhaps
the most significant factor influencing prehistoric land
use.

All major environmental zones can be found within

a 10 km transect (see Figure 5).

Diverse species were

thus available within short distances.

Key resources,

especially riparian vegetation, are redundant in their
distribution across environmental zones and all zones
could be easily exploited.
Agricultural Land
The location and availability of arable land would
also influence settlement and subsistence decisions.

In

the Tucson Basin, there are a limited number of areas
where water could be concentrated and controlled to enable
cUltivation.

These include the floodplain and adjacent

alluvial fans and the mouths of major washes extending
from the mountains onto the alluvial fans.
Agricultural potential is influenced by soil type and
water-holding capacity.

Areas of sheetflooding, including

the banks adjacent to the floodplain and active alluvial
fan lobes, would be especially conducive to agriculture.
These areas provide the best conditions for floodwater
farming because water covers the entire surface evenly and
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Figure 5 (continued)

NORTHERN TUCSON BASIN VEGETATION MAP

3.1

Saguaro-Paloverde

3.2

Paloverde--Burro-Brush

3.3

Montane Vegetation

3.4

Catclaw Acacia--Burrow-Weed Plains

3.5

Creosote Flats

3.6

Riparian (riverine)

3.7

Riparian (wash)

From Reichardt (in press)
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farming would require the least labor-intensive methods.
The significance of using overbank flow is that it does
not require water diversion.

Flooding ensures adequate

moisture for plant germination, the removal of soluble
salts, and silt deposition to increase soil fertility.
Terraces and alluvial fan toes, along the floodplain may
have been preferred locations for avoiding destruction by
floods.
Field (1985) examined Hohokam site distribution
and found that a large percentage of Hohokam farming
settlements were located on small alluvial fans that could
be farmed using overbank flooding.

Farming larger fans

would require more elaborate irrigation techniques to
divert channel flow.
The mouths of major washes extending from the
mountains also provided arable soil.

Generally upper

bajada pediments are rocky slopes with limited silt
deposition.

Where stream flow is reduced and the wash

channels fan out onto the bajada, silt deposition occurs,
resulting in fertile soils (Field 1985).

Seasonal run-

off from the channels would provide water for plant
germination and growth.

Run-off farming could be

accomplished using natural wash channels or brush
diversion dams, as practiced by the historic Tohono
Q'odham (Nabhan 1983).
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Paleoenvironmental Reconstruction
Paleoenvironmental reconstructions offer differing
perceptions of climatic change during the Archaic period
in the Southwest (Antevs 1948, 1955; Martin 1963).
Present-day vegetation distributions may be misleading
since climatic change and modern disturbance have caused
major changes in the desert ecology (Hastings and Turner
1965).

Paleoenvironmental reconstruction is therefore

essential for understanding past adaptations to the
environment.
Pollen taken from stratigraphic profiles and packrat
middens, plant macrofossils and geologic processes have
been used to obtain information on past environments
in the Southwest (Antevs 1948, 1955; Martin 1963;
Van Devender and Spaulding 1979; Haynes and Huckel1
1986).

Packrat middens are important sources of

paleoenvironmental information as they contain stratified
plant macrofossils, pollen and bone that may span a long
time period.

Preservation is enhanced by the location of

middens in protected areas such as caves and rockshelters
and by packrat urine.

Material can be radiocarbon dated

and plants can often be identified to species, so the
middens can provide fairly precise evidence on local
vegetation changes over time.
Van Devender (1977) used evidence from packrat
middens to argue that a synchronous change from woodland
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to desert grassland occurred in the Sonoran, Chihuahuan
and Mohave deserts at ca. 8000 BP.

This shift was the

result of reduced winter precipitation and was a fairly
rapid event with desert-adapted species dispersing
relatively quickly (Van Devender and Spaulding 1979:706).
If this interpretation is correct, then the Sonoran Desert
environment was established by the early portion of the
Middle Archaic, and this may account for the widespread
use of this region after 4000 BP.
Haynes and Huckell (1986) studied geologic processes
along the southern portion of the Santa Cruz River and
found that at least four periods of aggradation and
degradation have occurred in the last 5000 years.

An

erosional period between 7000 and 5000 BP may account for
the absence of Early Archaic sites in the Tucson Basin.
They also found that aggradation occurred during the time
period (3000-0 BP) when floodplain groups were adopting
cultigens.

A high water table may have made this zone

more attractive to early farmers, and would have provided
water for perennial and annual wild species.
Fluctuations in effective moisture would be most
influential on resource distribution and would affect the
predictability of resources.

If increased moisture was

present in the Tucson Basin by 3000 BP, it would provide
an advantageous environment for experimentation with
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cultigens, as other resources would be sufficiently
abundant to counteract crop failure.
The major environmental zones in the basin appear to
have been established between 8000 and 6000 BP, if current
climatic reconstructions are correct.

The primary

environmental differences appear to be that perennial
water sources, cienegas, mesquite bosquei and expanses of
grasslands were present prehistorically (Waters 1987).

No

major climatic changes occurred during the Late Archaic
period, although increased effective moisture may have
provided a more productive environment for Late Archaic
populations.
Environmental Variables
To assess the quality of the Tucson Basin
environment, certain aspects that influence subsistence
choice and settlement location are addressed.

These

characteristics include diversity, predictability and
seasonality.

Adaptation and behaviour will be examined

within this environmental context, and the following
sections will discuss scheduling and risk-taking as it
occurred within given environmental parameters.
In the Sonoran Desert, the critical resource is water
(Felger and Nabhan 1976).

The reliability and amount of

rainfall and the spatial distribtution of water sources
are the most important determinants of settlement
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locations and subsistence practices.

In the Tucson

Basin, reliable and stable water sources were present
prehistorically in two major environmental zones; one
along the floodplain of the Santa Cruz, where a regular
water supply was available in the river or directly
beneath the ground, and one along the upper bajada where
springs and seeps are present.

Water sources are not

present in the lower bajada with the exception of major
washes that may carry seasonal run-off.

This may account

for the limited use of the lower bajada during the
Archaic.
Rainfall in the Sonoran Desert occurs in two seasons,
with between 150-175 mm falling during the summer
monsoons.

Summer rainfall, resulting from convectional

storms originating in the Gulf of Mexico, is less variable
in quantity than winter rainfall and its onset is
seasonally predictable (Fish and Nabhan in press).

The

bimodal rainfall pattern allows for greater structural
diversity in Sonoran Desert vegetation (Turner and Brown
1982:187).
Diversity
One of the most critical aspects of Lower
Sonoran Desert productivity is its species diversity.
Diversity can be defined on the basis of the following
characteristics:

1) richness, or the number of species
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present in an area and 2) abundance, or the quantity of a
given species within an environment (MacArthur 1965; Peet
1974).

Evenness, or the relative quantity of resources,

will also affect diversity (Peet 1974).
Richness
The Lower Sonoran Desert is a rich environment in
terms of the number of species, as a wide variety of
perennials, including trees, shrubs and succulents are
available, along with a range of annual grasses and
flowering plants.

Felger and Nabhan (1976:34) have

identified 375 edible plant species in the Sonoran Desert,
compared with 200 in the other western deserts.

In the

Northern Tucson Basin, elevational diversity provides
access to a number of ecological zones.

Each zone offers

a different resource structure, substantially increasing
the diversity of available species within short distances.
Floodplain.

The floodplain contains a number of

leguminous plants, including dense stands of mesquite.
Grasslands adjacent to mesquite bosques would provide a
range of ephemeral plants such as Sacaton grass, panic
grass, amaranth, chenopods, chia and dropseed.

These

grasses provide edible seeds and greens.
Paleoenvironmental reconstruction indicates that
cienegas were located adjacent to the Santa Cruz
prehistorically (Haynes and Huckell 1986; Bernard-Shaw
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1988; Waters 1987).

The marsh-like. environment of the

cienegas would provide a high edible biomass, including
aquatic and terrestrial grasses, sedges, chenopods and
willows (Hendrickson and Minkley 1984).

Additional biotic

diversity was available adjacent to the floodplain on the
lower river terraces and toes of alluvial fans, where
saguaro, various other cac·ti, paloverde, ironwood,
creosote, bursage and saltbush are present.
Lower Bajada.

Although the lower bajada contains

stands of edible annual species that could be seasonally
exploited for seeds, the dominant creosote-bursage
community is characterized by low species diversity and
biological productivity (Kearney and Peebles 1944).
Upper Bajada.

The paloverde-mixed cacti community

that characterizes the upper bajada is noted for its high
species diversity (see Table 3, p. 71, for a list of
species present in this zone).

Goodyear (1975:18) notes

that this zone has the largest number of different
perennial species per spatial unit relative to other
desert zones.
Mountains.

The mountains in the Northern Tucson

Basin contain semi-desert grasses between 1100 and 1400
meters.

These grasslands are found above the contact

with the upper bajada Sonoran desertscrub.

A variety of

grasses, including grama grasses, bunchgrass, spring
annuals such as lupines, buckwheats and mallows and summer
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annuals such as spider1ings and amaranth are available in
this zone (Brown 1982).
are also present.

Soto1, beargrass, agave and yucca

Brown (1982:127) characterizes this

zone as having a "naturally high species diversity."
Nutrient Composition
The richness of the environment is also related to
the nutritional composition of the edible biomass.

Few

studies have been conducted targeting nutrient composition
of desert plants, but some information is available (Ross
1941; Goodyear 1975; Doe1le 1976).

Table 4 provides a

breakdown of caloric, protein and fat content (where
available) for various resources in the Sonoran Desert.
Sufficient caloric and protein intake could be
obtained using a mix of plant species.

Additional protein

and fats could also be secured by hunting local fauna.
The diversity of edible species, both floral and faunal,
would therefore provide a sufficiently nutritional diet.
Abundance
The second measure of diversity, abundance, can also
be documented in the Sonoran Desert.

Abundance is defined

as the total edible biomass available in the environment.
Figure 5 (pp. 77-79) shows the distribution of vegetation
in the Northern Tucson Basin, and illustrates the fact
that resources were abundant along the floodplain and in
the upper bajada.
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Table 4
CAIDRIC, PRarEIN AND FAT CONI'ENT
OF MAJOR SONORAN DESERT PLAN!' SPOCIES
Plant

cal

(per

100gm)

% Protein

% Fat

Reference
1,2

Mesquite
(Prosopis
velutina)

seeds=n/a
pods=35 0-419

seeds=34-39
pods=5-8

seeds=6. 6-7.6
tJOds=3

Saguaro
(Cereus
giganteus)

fruit=499
seeds=609

fruit=10-13
seeds=15-l7

fruit=10-15
seeds=21-30

Paloverde
(Cercidium)

n/a

seeds=25-30
pods:S.8

n/a

2

Ironwood
(Olneya)

n/a

seeds=28-33

n/a

2

Cholla
(Opuntia)
Prickly Pear
(Opuntia)

1

1
fruit=280

fruit=1-2

fruit=2.5

1

Ccotillo
(Opuntia)

n/a

seeds=28.8

seeds=18.6

3

Acacia
(Gregi)

n/a

pods=33.8

pods=25.4

3

Saltbush
(Atriplex)

n/a

seeds=12.5

seeds=2.1

3

Chenopodium

n/a

seeds=12-l7

seeds=7-2l

3

Panic Grass
(Panicum)

n/a

seeds=15

seeds:S.8

3

seeds=22-25

seeds=8-22

3

seeds=20.2

seeds=34

3

Tansy Mustard
Chi a

seeds=554
n/a

(Salvia)
lRoss (1941)
2Nabhar et ale (1979 )
3B::an and Saubel (1972)
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The floodplain offers a lower diversity of species
than the upper bajada but contains dense stands of
mesquite and yields the densest concentration of edible
biomass (Goodyear 1975:319).

In addition to mesquite,

ironwood, acacia, willow and a variety of faunal species
are present.

Grasslands are documented to have been

widespread adjacent to the floodplain (Haynes and Huckell
1986; Hastings and Turner 1965), providing annual plants
even into historic times.

Cienegas would also provide

dense stands of seeds and greens.

Fauna, including

rabbits, deer, quail, dove and rodents, provide protein
sources.
The upper bajada yields stands of saguaro with
leguminous trees such as paloverde, and a variety of other
cacti.

Mesquite and other riparian vegetation are present

along major washes extending from the upper bajada.
Fauna -are also prevalent in this zone, including deer,
jackrabbits, birds and rodents.
The reproductive strategies of the desert plants also
account for the abundance of edible biomass in the Lower
Sonoran Desert (Fischer and Turner 1978).

Most plants,

including the leguminous trees and annual grasses, place
priority on producing a large number of seeds and devote
much of their reproductive energy to these seeds.

The

seeds are therefore highly nutritious to consumers.
use a different strategy, focusing their reproductive

Cacti
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energy on organs, especially sterns, buds and fruits.
The plant species also provide adequate diets for local
fauna which could have been exploited by prehistoric
inhabitants.
Only limited data are available on the subsistence
contribution and productivity of many cacti and leguminous
trees in the Sonoran Desert.

Published ethnographic

data on the Pima and Tohono O'odham (Castetter and Bell
1935; Felger and Moser 1985; Russell 1908) and Hohokam
subsistence data (Bohrer 1970; Miksicek 1988) emphasize
the significance of mesquite and saguaro in the aboriginal
diet, so the productivity of these species will be
examined further.
Mesguite.

The maximum density of mesquite is along

the floodplain and other riparian zones, although it is
found scattered in the upper bajada (Goodyear 1975:164).
Mesquite seeds are rich in protein and fats, while the
pods provide sugars and carbohydrates (see Table 4).
seeds and pods are high in calories.

Both

Fratt (n.d) also

found that beetles infesting mesquite pods may provide
additional protein.
Mesquite seeds are encased in a thick outer coating
called the endocarp and are therefore somewhat difficult
to process.

Seeds must be removed from the endocarp and

ground to obtain their protein content or they will pass
through the digestive system.

Ethnographic groups often
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discard the seeds because of the difficulty in processing
them (Doe11e 1976:68).
and rock mortars.

Pods are processed with pestles

Bedrock mortars are often found at

prehistoric sites in the Sonoran Desert, suggesting
this procedure was used prehistorically.

Nearly every

ethnographic account of aboriginal diets mentions the
importance of mesquite (Bell and Castetter 1937; Castetter
and Underhill 1935:13-14; Felger and Moser 1971; Russell
1908:66-67).
Mesquite trees are very productive.

Felger and

Nabhan (1976) have calculated maximum yields of 140,000
seeds and 3000 to 7000 pods per tree per year.

Doelle

(1976:62) found that each mesquite tree can produce yields
ranging from 1.5 to 8.5 kg/tree, and Bean and Saubel
(1972:112) found that an acre of mesquite thicket could
produce 950 kg/year.

Nabhan et ale

(1979:181) note that

production within mesquite forests will vary from 33 kg/ha
to 376 kg/ha, but overall productivity will remain high.
Bean and Saubel (1972:112) document that a single worker
could gather up to 80 kg of mesquite in a day, and Doelle
(1976:68) found that a single worker could collect and
process enough mesquite in one day to provide sufficient
caloric intake for five days.
Mesquite is known for its deep taproot system,
which draws water from the water table, and it is not
significantly affected by low rainfall.

Felger (1977)
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claims that mesquite is an unfailing wild crop and will
produce fruits even during periods of local, short-term
climatic change.

Nabhan et ale

(1979) report cases of

mesquite crop variability and even failure, but these only
occurred in local populations.
Saguaro.

Saguaro plants have a shallow root system

that governs their distribution, restricting them to
rockier slopes, primarily in the upper bajada.

Saguaro

fruits ripen in the early summer over a period of three
weeks, with low initial productivity followed by a period
when a large number of plants ripen each day.

Dried

fruits are collected during the final days of the season
(Doelle 1976).

The saguaro yields a sweet fruit with a

high sugar and carbohydrate content.

Saguaro seeds are

high in calories, fats and oils (see Table 4, p. 88).
Hastings and Turner (1965:25) found that one saguaro
could produce 12,000,000 seeds in a generation (100
years), or roughly 120,000 seeds per year.

Thackeryand

Leding (1929) found that saguaro produce fruit steadily
even in times of drought.

The biggest obstacle in saguaro

procurement would be competition from birds and other
species who also use the fruits.
Ethnographic data point to the use of saguaro as a
staple (Castetter and Bell 1942; Castetter and Underhill
1935; Crosswhite 1981).

Saguaro processing requires a

large quantity of water, as fruits are soaked in water and
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boiled, and water is used to separate seeds from the pulp
(Doelle 1976:77).
Comparison with Other Southwestern Deserts
The diversity and productivity of the Sonoran Desert
can be illustrated by comparing it with two neighboring
Southwestern Deserts:

the Chihuahuan Desert of northern

Mexico and southern New Mexico and the Mojave Desert of
southern California.

Table 5 lists the plant species

available in each of these deserts.
Hard (1988b) has recently argued that shrubby deserts
such as the Mojave and Chihuahuan have higher edible
biomass than the Sonoran Desert.

Using the ratio of net

above-ground productivity to standing biomass, he argues
that annual grasses, that are dominant in these deserts,
produce a large quantity of highly productive seeds, thus
increasing total edible biomass.
Hard's analysis minimizes the productivity of the
arborescent perennials in the Sonoran Desert by comparing
seed or fruit production with overall plant mass.
Although Sonoran Desert leguminous trees and cacti are
much larger than grass species, they produce a large
quantity of edible seeds (Felger 1975).

~Exmimum

yields

for mesquite and saguaro were noted in previous sections.
Paloverde, ironwood and acacia all provide edible seeds as
well.

The number of seeds produced by these plants is not
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Table 5
MAJOR PLAN!' SPECIE'S IN THE SOUTHWESTERN DESERTS

Mohave
:cesertscrubl

Chihuahuan
Desertscrub2

SOnoran :cesertscrub3
(Arizona Upland Division)

Creosote bush
(Larrea)

Agave

Paloverde
(Cercidiurn)

Brittl ebush
(Encelia)

Yucca

Ironwoed
(Olneya)

:cesert Holly
(Atriplex)

Ocotillo

Mesquite
(Prosopis)

White Burrobush

Catclaw
(Acacia)

catclaw
(Acacia)

Saltbush
(Atriplex)

Creosote
(Larrea)

Cholla
(Opuntia)

Joshua Tree
(Yucca brevifolia)

annual grasses

Prickly Pear
(Opuntia)'

Cholla
(Opuntia

~)

Saguaro
(Carnegiea gigantea)

Barrel cactus
(Echinocactus )

Creosote
(Larrea)

Annual grasses

Bursage
(Ambrosia)
Agave

lTurner (1982)
2Brown (1982)
3Turner and Brown (1982,
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available, but is likely to be high (Felger 1975).
Annuals such as chia, dropseed, Sacaton and grama grasses,
chenopods and amaranths would also provide edible seeds.
In addition, the Sonoran Desert provides a greater variety
of edible species (see Table 5).
In contrast, the Mojave Desert is rich in short-lived .
and highly productive ephemerals, but is otherwise only
sparsely vegetated (Turner 1982:167).

The Chihuahuan

Desert also contains a large number of annuals and some
cacti, although the cacti are small and only locally
conspicuous (Brown 1982:177).

The annuals in these

deserts are highly dependent on rainfall for their
productivity (Hard 1988b), while major Sonoran Desert
species will produce despite periods of drought (Felger
1977).
predictability
A second ecological factor that influences both
settlement location and subsistence decisions is resource
predictability.

Predictability is related to the spatial

and temporal distribution of constituent resources.
Predictability can be defined as the ability to forecast
when plant and animal species will be available and
in what quantities based on past experience with the
environment.
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As mentioned earlier, the critical resource in
the Lower Sonoran Desert is water.

The location and

predictability of water sources would be the key factor
influencing settlement location.

The location of water

sources would be predictable, but the amount of water flow
would vary annually.

Water sources, especially springs,

would be most unpredictable during dry years.

It is

likely that the water table would remain high, so water
would be available on the floodplain.

Dry conditions

would most significantly influence site distribution in
the uplands.
Plant productivity levels, including the timing
of productivity, spatial location of productive plants
and amount produced could be predicted.

The timing of

flowering and fruiting of most plant species in the Lower
Sonoran Desert is regular and therefore predictable
(Goodyear 1975:19).

Interannual variation in productivity'

is present, however, and would be affected by rainfall
and temperature.

Flowering may be most dependent on

temperature, and cold, rainy weather may delay it.
However, the lack of extreme temperature fluctuations
precludes excessive delay.

Winter rainfall also

influences the timing of flowering, especially for
succulents and annuals that rely on soil moisture.
Variation in the timing of flowering will also occur with
elevational differences, but this would be predictable
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as well.

The amount of fruit and seeds produced by

populations may vary from year to year and individual
plants will produce variable yields, but the overall
productivity of local populations will remain fairly
constant.
Seasonality
Seasonality is a crucial component of resource
predictability.

Seasons in which floral and faunal

resources are available will influence the 'scheduling of
resource exploitation (see Flannery 1968).

The timing and

location of resource availability will affect the way in
which that resource is procured.

Times when resources

are not available may be more important than seasons of
abundance, and strategies adopted to deal with scarcity
may significantly influence the overall sUbsistence
strategy.

Resource seasonality provides subsistence

options, but also sets limits on what will be successful
within a given environment.
Resources in the Tucson Basin are most abundant from
late spring through the fall, with a wide range available
in the summer.

Table 6 provides a breakdown of when

various perennial and annual species are available.

Cacti

flower almost continuously from March through October, and
cactus pads and joints are available year-round.

Late May

through August is the best season for cacti procurement,
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Table 6
SEASONAL AVAILABILITY OF SONORAN DESERT PLANT SPECIES
=============================;============================
Plant
FlowersiLeaves
Buds/Fruits/Seeds
Mesquite
(Prosopis)

March - August

August

Saguaro

June - July

June - July

Paloverde
(Cerccidiurn)

June - July

July - August
(6 weeks after
flowering)

Ironwood
(Olynea)

May - June

June - August

Cholla

April - June

April - June

Prickly Pear

June - October

June - October

Barrel Cactus

April - June

Ocotillo

March - June

tv".ay - June

Acacia

April - June

May - August

Saltbush

July - September

Chenopodium

May - August

Propseed

August - October

Amaranth

April - June

Panic Grass
(Panicum)

August - October

Hackberry

June - August

September - October

June - August

Sacaton Grass
(Sporobolus)

March - November

September - October

Tansy Mustard

April - June

September - October

Chia

June - September

Material from Bean and Saubel (1972); Crosswhite (1981);
Kearney and Peebles (1960)
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as prickly pear buds, cholla buds, barrel cactus flowers
and saguaro are all available during this period.
Mesquite flowers appear in May and mesquite pods ripen in
August.

However, pods can be collected for a long period

as they remain edible even after falling off the trees
(Bean and Saubel 1972).

Grass species, including grama

grass, sacaton grass, amaranth and tansy mustard yield
greens as early as the spring, with seeds available in
September or October (Crosswhite 1981).
The late spring, summer and early fall yielded an
abundance of edible wild resources.

The key "crunch"

times, when resources would have been scarce, would have
been from late fall through early spring.

Winter annuals

would provide some edible seeds and agave would be
available in the uplands.

There is no evidence for

Archaic exploitation of agave, however, perhaps because
it is difficult to process.
Colson (1979) has documented a number of strategies
used by ethnographic groups to deal with what she calls
"hunger" years.

She argues that the major strategies for

dealing with times of scarcity are the expansion of the
diet to include low-preference foods; expansion of social
networks to include visiting; reduction of group size so
the limited resource base could support them; and storage.
Stored resources would be especially important in
buffering against resource scarcity (Kelly 1985).
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The presence of two storable resources, mesquite and
saguaro, in the Tucson Basin is significant because stored
remains could have been used to help groups get through
the "lean" seasons.

Storage would be essential for long-

term use of the Sonoran desert environment.
Behavioral Parameters for Procuring Desert Resources
Any analysis of settlement location and subsistence
practices should consider the environmental variables
discussed in the preceding sections and their influence on
behavior.

The following section examines the ways in

which resource diversity, abundance and seasonality affect
resource procurement scheduling and attitudes toward risk.
Scheduling
Resource seasonality would affect the scheduling
of resource procurement by local groups and would thus
influence the decision to use cultigens.

The best time

for planting maize would be following the onset of summer
rains.

This pattern was observed in the Tohono O'odham

who practiced floodwater farming in the Sonoran Desert
(Castetter and Bell 1942:145).

The timing of planting

would ensure a sufficient water supply for the growth and
development of the plants, providing that the rains came
in July or early August and allowed plants to mature
before the first frost (Nabhan 1983).
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Planting would occur during the period when mesquite
was harvested and would present a scheduling problem.
However, many Late Archaic agricultural sites in the
Tucson Basin are located on the floodplain.

The

agricultural fields were therefore either on the
floodplain or on adjacent alluvial fans.

The largest

stands of mesquite were also located on the floodplain and
the scheduling problem could most likely be met with a
simple division of labor.

Mesquite pods can be harvested

long after they ripen, so harvesting could occur after
planting.

Saguaro is also available adjacent to the

floodplain and small groups could be sent to the upper
bajada to gather saguaro.

The crops would have been

harvested in October, and by then the staples would have
been harvested, so no major scheduling conflicts would
occur.
Hunting would also be affected by scheduling
conflicts.

Ethnographic accounts of Tohono O'odham

hunting strategies show that hunting ceased for the most
part during the planting season, although youth would
continue to hunt around the agricultural fields (see
Szuter [1988] for similar conclusions concerning Hohokam
hunting practices).

Hunting decreased during maize and

cactus season, but increased during the winter following
the harvest.

Deer become thinned out by January (Bayham

1982), so they may not have been a reliable source of
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protein during the late winter and early spring.

Stored

mesquite could provide adequate protein, and saguaro and
maize would have furnished carbohydrates and calories.
In previous sections, it has been argued that Sonoran
Desert resources
seasonally.

we~e

abundant and predictable, but varied

Stored resources would therefore be essential

for prolonged occupation of a given resource zone •. The
addition of cUltigens such as maize to the resource base
would increase the density of food available and the
amount that could be stored.

Cultigens would provide

calories in dense stands that could be stored for use
during periods when local wild resources were unavailable.
Although the use of maize apparently fit into
the overall resource procurement schedule of early
cultivators, cultivation requires additional labor
and time costs.

As groups became more dependent

on agriculture; these costs would increase.

Thus,

agriculture had to have some overall advantage and once
it was adopted, the advantages had to offset the costs.
For this reason, it is necessary to examine one additional
ecological concept as it relates to subsistence
strategies:

the concept of risk.

Risk
Any sUbsistence decisions that affect a population's
economy will be influenced by a variety of factors,
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including the productivity and predictability of the
environment and whether the goals pursued are long-range
or immediate and opportunistic.

These decisions are

made by groups operating within ecological and social
constraints.

Groups would tend to adopt strategies to

increase resource predictability and reliability (Ford
1984) •
The perception of risk is one that affects this
decision-making process (Barlett 1980; Cancian 1980;
Dillon and Scandizzo 1978).

Risk can be defined as

actions that are taken when the actions lead to a set of
outcomes, each with a known probability (Jochim 1976:5).
Jochim has argued that hunter-gatherers operate with
"partial uncertainty" given that the exact probability of
outcomes is not always known and must often be estimated
from experience.
Barlett (1980) has demonstrated that agricultural
decision-making is a complex process affected by multiple
factors, including whether calories or certain nutrients
are being maximized and the local environment.

Risk

aversion or risk-taking strategies will therefore
depend on factors such as the population's proximity to
biological subsistence, the resource base and alternatives
available should the risk-taking result in failure.
Hunter-gatherers often minimize risk by moving or by
adding low preference foods to their diet (Winterhalder
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and Smith 1981).

Risk miminization is also presumed

to be the most common subsistence strategy among
agriculturalists (Moscardi and de Janvry 1977).
Scott (1976) found that peasant agriculturalists
tend to avoid risk to ensure a stable subsistence base.
Survival and maintenance were found to be more important
than change and improvement (Scott 1976:17).

He found,

however, that these horticulturalists will adopt new
strategies when substantial gains are possible with little
or no risk of SUbsistence failure.

Dillon and Scandizzo

(1978) also found that most subsistence farmers are riskaverse, but they will take risks when subsistence needs
were not in jeopardy.
Ackerly (1985) has argued that the availability of
surpluses will alter attitudes toward risk-taking.

He

found that ethnographic and prehistoric groups did not
always practice risk aversion and attitudes toward risk
aversion vary depending on whether the alternatives
involve large or small gains.

Risk-taking would occur

during periods of both extreme scarcity or extreme
abundance.
Using data from prehistoric groups in central
Arizona, Ackerly suggested that the potential surplus of
perennial plants in the summer may lead to risk-taking.
This strategy may have been practiced by Sonoran Desert
inhabitants, as risk-taking could occur during times when
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seasonally abundant resources were available to offset
crop failure.

The local environment would enable risk-

taking, and the anticipated advantages of a higher density
of food resources would be the primary reasons for
adopting this strategy.
Summary
In order to analyze the subsistence strategies and
and settlement choices made by hunter-gatherers, the
environmental parameters in which these choices occurred
must be addressed.

The preceding sections examined the

concepts of predictability and risk and their affect on
the decision to adopt cultigens.
'I'he Lower Sonoran Desert provides diverse, abundant
and predictable resources.

Once the knowledge of storage

technology was available, the presence of two storable
resources, mesquite and saguaro, served both to enable
a reduction in residential mobility and permitted the
adoption of a risk-taking strategy.

It is argued that the

adoption of agriculture by the Late Archaic occupants of
the Tucson Basin occurred because the presence of reliable
and storable resources enabled risk-taking, and the
cUltigens were adopted as part of the subsistence base
because they provided additional storable calories and
increased the density of the resource base.
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CHAPTER 5
SETTLEMENT PATTERN STUDIES:

METHODS AND DRAWBACKS

"The material record refracts, not reflects directly,
past cultural behavior."
(Shott 1989)
Analysis of settlement patterns for reconstructing
behavior using survey data is an important aspect of
archaeological research.

The benefits of taking a

regional approach in assessing land use patterns have
been recognized since willey's (1953) pioneering work
in the Viru Valley of coastal Peru.

Settlement pattern

research was seen as a way to determine the nature of the
cultural system operating in a region by examining site
distribution in relation to resources and other sites
(Binford 1964; Struever 1971).
The settlement system is reconstructed by examining
the archaeological record to determine where settlements
were located and when they were occupied.

Settlement

function is assessed to determine its role within the
proposed settlement system.

Both the activities performed

at a site and the environmental setting influence
settlement function.

It can be inferred by analyzing the

artifact assemblage to ascertain the types of activities
represented and their relationship to the environment.
The presence of features such as houses, storage pits,
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roasting pits, hearths and trash areas should also be
considered.

Floral and faunal remains provide evidence on

subsistence and seasonality.
Any attempt to determine site function and
reconstruct a settlement system must recognize the
difference between behaviour responsible for the creation
of the site and the site itself, which may reflect
multiple occupations by different groups and a range of
activities (Sullivan and Schiffer 1978).

Settlement

pattern studies depend on surface site data and it is
essential that researchers consider the influence of
cultural and natural formation processes on recovered
assemblages.

These processes will significantly impact

interpretations of site distributions and intra and
intersite variability.
The present study uses three analytic units to
determine settlement distributions and the potential role
of various settlements in the Late Archaic settlement
system.

These include site location, surface assemblage

composition and the environmental setting.

The Tucson

Basin environment was discussed in the preceding chapter.
This chapter examines how formation processes affect
analyses of site location and surface assemblages.
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Site Location
Site Visibility
Site visibility is a major factor influencing Archaic
site recognition in the Tucson Basin.

Lack of survey,

site burial (especially in the floodplain zone) or
destruction by subsequent development have hindered site
recognition.

Occupation of the Tucson Basin is fairly

redundant over the span of prehistoric occupation, as use
of the floodplain and upper bajada begins in the Late
Archaic period and extends through the Classic Period
Hohokam.

Many Archaic site locations were used

subsequently by Hohokam groups and these may be recorded
as Hohokam sites without recognition of the Archaic
component.

Late Archaic sites generally have lower

artifact densities than ceramic sites, so their low
visibility may also influence site identification.
Alluvial burial is a problem in the floodplain zone.
Haynes and Huckell (1986) have noted buried Archaic
components in the southern reaches of the Santa Cruz
floodplain and Katzer and Schuster (1984) found similar
buried Archaic components on the floodplain adjacent
to the Tucson Mountains.

In addition, most modern

development in the Tucson Basin has been along the Santa
Cruz River, so it is possible that many Late Archaic sites
in this zone have been destroyed.
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Diagnostie Artifacts
An additional problem with evaluating site location
is recognizing Archaic sites that do not have diagnostic
artifacts.

Many lithic scatters encountered in the

Sonoran Desert do not contain diagnostic artifacts, which
include projectile points or specific types of groundstone
for the Archaic.

The lack of diagnostic artifacts

sometimes precludes the identification of an Archaic site,
and it may be classified as a general lithic scatter.
This will likely limit recognition of specialized resource
procurement sites and bias settlement pattern analyses.
Bias may also be created by collectors who remove
diagnostics from a site.
The lack of diagnostic artifacts also hinders
establishing chronological control and site
contemporaneity.

Firm chronological control is essential

for reconstructing settlement systems.

Contemporaneity of

settlements within a settlement system should be well
documented in order to assess cultural change through time
or intergroup relationships in a single time period.
Three problems are faced by researchers in
determining site contemporaneity.

First, it is often

difficult to distinguish discrete occupations at multicomponent sites using surface data because some sites
may have been reoccupied over long periods by numerous
groups.

In these cases, separating the occupation
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sequence may be impossible--even with excavation.

Second,

sites lacking diagnostic artifacts may be classified
as Archaic on the basis of general assemblage
characteristics.

However, they cannot be assigned to a

specific time period within the Archaic and the Archaic
period lasts at least 7000 years.

Finally, projectile

points in the Southwestern Archaic are very poorly dated.
Dates for these point styles encompass long time spans
and no finer degree of chronological control is available
without excavation and the recovery of material for
chronometric dates.
Determination of site contemporaneity is one of the
most significant obstacles facing Archaic researchers
seeking to use surface survey data to reconstruct a
settlement system.

The situation is improving, however,

as more dates are obtained for Archaic sites and the
chronology is refined.
Multicomponent Occupation
Multicomponent surface assemblages also interfere
with analysis of Archaic site locations, and influence
interpretations of assemblage composition.

For example,

Middle Archaic projectile points were found at both Late
Archaic sites excavated during this study, including two
heavily reworked Middle Archaic points at the Cortaro Fan
site.

The presence of reworked Middle Archaic points
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indicates reuse by later populations.

It is likely that

Late Archaic groups collected and used Middle Archaic
points since many reused Middle Archaic points are made
of high quality chert which was not available in the
Tucson Basin.

This calls into question the idea that the

presence of a Middle Archaic point on a predominantly Late
Archaic site indicates Middle Archaic occupation.
This problem is encountered on the other end of the
time spectrum when Hohokam ceramics are found on Late
Archaic sites.

Ceramics are found at virtually all

"Archaic" sites recorded in the Tucson Basin.

Many

Archaic sites are located in areas with access to
resources such as water, plants and arable land and the
Hohokam used similar locations, making recognition of
the Archaic component difficult.

Plain brownware sherds

recovered from surface sites with predominantly Archaic
assemblages may belong to the Archaic component, but this
is impossible to determine without excavation.
Site Discovery
The nature of site discovery has sometimes biased the
analysis of Archaic site locations.

Many Archaic sites

have been recorded or excavated as part of small-scale
contract archaeology projects.

Often these projects have

permitted only minimal assessment of site content, give'n
financial and time constraints.

until recently, the
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majority of these projects have been located on the
floodplain because most modern land development has
occurred in this zone.

More extensive knowledge on

floodplain occupation is thus available.
Other Archaic site discoveries have been fortuitious,
generally as part of projects designed to examine Hohokam
occupation.

For example, maize remains associated with

a San Pedro occupation were found in an aceramic stratum
during trenching of Hohokam trincheras (artificial
terraces) on a hillside in the Tucson Mountains (Fish et
ale 1986).

Archaic pithouses at the Valencia site were

found during excavations of a primarily Rillito Phase
Hohokam occupation (Doelle 1985).

Only limited

information on the Archaic component was available from
these projects given their overall research orientation.
Assemblage Composition
Many factors, including but not restricted to
behaviour, influence a recovered artifact assemblage and
affect the way assemblage variability and settlement
function is interpreted.

Assemblage diversity does not

directly reflect behavioural diversity, but is influenced
by a variety of natural and cultural formation processes
(Wood and Johnson 1978; Schiffer 1983, 1987).

Assemblage

composition will be tied to the range of activities
performed, the relative frequency of activity performance,
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the set of tool types used, the way tools are used
together, tool discard rates and the duration of
settlement occupation (Ammerman and Feldman 1974).
Ammerman and Feldman found that high correlations of tool
types may not be good indicators of "tool kits," but may
instead reveal patterns of association resulting from
discard rates or use of the same tools in certain areas.
Determining Site Function
Numerous formation processes influence evaluations
of site function.

Tool curation may affect measures of

assemblage diversity (Schiffer 1987:89; Binford 1979).
Small, valuable tools, such as projectile points and
bifaces, may be curated, especially if they are made from
non-local material.

Curation is related in part to raw

material availability, and there will be more curation and
more efficient use of raw material when availability is
limited (Bamforth 1986).

If certain tool types are absent

from an assemblage, they may have been curated.

The

absence of an entire range of artifact classes would
significantly influence interpretations of site function.
Binford (1977) found that broken or reused curated
tools will be found at residential sites, because they are
often brought back to residential sites for maintenance
or repair.

Discard of broken or worn out material will

thus insure that tools are represented to some extent,
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especially if the site is occupied for a long period of
time or is periodically reoccupied.

However, assemblage

diversity will also be affected by discard rates and tool
uselife, and those items with shorter uselives will be
found more often than those with long uselives (Schiffer
1975; Shott 1986).
Recycling or reuse will also influence the likelihood
of tools being recovered from an assemblage.

Often

recovered lithic tools are in their final stages of use
(Frison 1968).

This may hinder functional interpretations

because the tool may have been used for multiple functions
during its uselife and broken tools may be resharpened or
modified and reused.

The final form may reflect only the

final function.
Simms (1983) has argued that groundstone reuse may
substantially impact assessments of site function.
For
example, groundstone reuse by later Archaic groups may
lead to the interpretation that earlier groups were not
relying as heavily on gathered resources.

This is a

problem in the Hohokam area, where occupation of similar
zones is documented from the Late Archaic through the
Classic Period Hohokam.

Fortunately, the pattern of

groundstone use changes during the Hohokam period, with
increased reliance on two-handed manos and formal trough
metates that differentiate Hohokam and Archaic groundstone
assemblages.

However, informal manos and metates continue
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to be found in small quantities on Hohokam sites,
especially during the Pioneer Period (Morris 1969), so
some grounds tone reuse is likely.
Other formation processes that influence assemblage
composition and functional interpretations include
differential artifact preservation and sampling
strategies.

Stone tools and groundstone are generally the

only evidence available for inferring behaviour of Archaic
populations, except in rare cases of extreme preservation
such as dry caves or bogs.

Only a small number of items

actually used by prehistoric inhabitants may therefore
be represented.

The abundance of wooden items, rope and

other perishables in Basketmaker caves in the Anasazi
region attests to the bias imposed by the lack of
perishable remains (Guernsey and Kidder 1921; Morris and
Burgh 1954).

Ethnographic data from the Tohono

O~odham,

Pima and Seri Indians suggest that a range of perishable
items such as baskets, rope, matting, digging sticks and
many other fiber and wooden items were used (Castetter and
Underhill 1935; Russell 1908; Felger and Moser 1985).

The

lack of perishable remains would impede recognition of
gathering activities in arid environments where digging
sticks, other wooden implements and baskets were the
primary materials used.

Basket-lined pits may have been

used for storage, and unless the pits were dug into
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hard-packed surfaces, they may not be visible in the
archaeological record.
The surface collection strategy and sample size will
also influence assemblage composition (Thomas 1983; Shott
1989).

Small, nonsystematic samples may bias collection

of large and easily recognizable material and may not
provide a representative sample of the activities
performed.

The size of the recovered assemblage will

affect tool diversity measures, and may bias
interpretations of site function.
occupation Duration
Occupation duration is one of the most important
factors influencing recovered artifact assemblages
(Schiffer 1987:101; Binford 1982; Sullivan 1980).
Artifact diversity will increase if sites are occupied
for long periods or if they are repeatedly reoccupied.
Sedentary settlements will often contain larger, more
diverse assemblages, but this will also be apparent at
sites continually reoccupied for different functions.
Large sites do not necessary imply prolonged or continuous
occupation, but may reveal multiple episodes of use of a
preferred location (Schiffer 1975).

This is especially

difficult to determine in areas where diagnostic artifacts
encompass thousands of years of occupation and discrete
occupation episodes cannot be

determin~d.

The intensity
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of occupation, including the size of the groups occupying
a site, will also affect artifact diversity.

Any analysis

of assemblage diversity must therefore consider the impact
of occupation duration on assemblage variability.
Despite the problems with interpretation created
by the action of formation processes, there are certain
archaeological correlates that can be expected from
differing mobility strategies.

Archaeological remains

from mobile hunting-gathering systems are expected
to differ from those of shifting agriculturalists or
agriculturalists with reduced mobility.

Both assemblage

and nonassemblage data, including site size, artifact
density and number of features, must be considered in
assessing the archaeological correlates of differing
mobility strategies (Sullivan 1980).
Archaeological Correlates of Mobility Patterns
Mobile "Foragers"
Mobile groups are assumed to deposit specific kinds
of archaeological remains.

Shott (1986) has argued that

mobility strategies can be inferred from lithic analysis.
He examined three lithic assemblage traits:

1) assemblage

diversity, or the number of distinct tool types or
classes; 2) versatility, or the number of tasks to which
tool classes can be applied, and 3) flexibility, or the
range of activities in which specific tools can be used.
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High mobility will limit the number of tools that can be
carried and will reduce assemblage diversity since tool
specialization is restricted.

Mobile assemblages are

smaller, lighter and have more mUltipurpose tools (Kelly
1985; Parry and Kelly 1987).
Kelly and Todd" (1988) found similar correlates of
mobility when examining Paleoindian artifact assemblages.
Tools were manufactured for transporting raw material over
long distances and were made for long, variable uselives.
Bifaces were useful for this reason, along with the fact
that they can be resharpened and used to obtain additional
sharp flakes.
Nonassemblage characteristics can also be used to
determine mobility patterns.

Settlements of mobile groups

are expected to be fairly small, with few surface features
such as hearths, but no evidence of long-term occupation
such as midden deposits.

Long-term reoccupation of these

temporary camps may increase the number of hearths and
artifact density, but no evidence of more permanent
features would be present.

These sites should be

homogeneously distributed across the landscape, as groups
would be following a series of seasonal moves to "map
onto" resources (Binford 1980).
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Reduced Residential Mobility
Rafferty (1985) has argued that changes in settlement
patterns are perhaps the best indicator of reduced
mobility, with the primary shift seen in increased
exploitation of economically productive (high biomass)
zones.

As residential mobility decreases, the occupation

of a certain number of settlements in these zones would
become fixed.

Since groups would continue to exploit

surrounding zones on a taskgroup basis, settlements
surrounding major villages would be located near
exploitable resources.
Additional archaeological correlates of a reduction
in residential mobility would be seen in the recovered
artifact assemblage.

The full range of maintenance,

manufacture and repair activities should be represeted in
the assemblage (Binford 1978:483).

As mobility decreases,

diversity increases and expedient technology is used
more often (Kelly 1985; Shott 1986).

Kelly (1985) has

also argued that assemblages include more tools for
manufacturing bone and wood tools and use of local raw
materials would increase.
More substantial houses, storage, trash mounds or
other permanent structures are also good indicators
of reduced mobility.

Increased site size and depth of

occupation would also be expected, although these may also
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be related to prolonged reoccupation or group size as
well.
A change in settlement pattern combined with a number
of material correlates, such as increased site size and
depth of deposits and increased artifact density and
diversity, would suggest a reduction in residential
mobility.

The presence of specialized tool assemblages

located near exploitable resources may also indicate
reduced mobility, as these assemblages would indicate
resource procurement from logistic sites (Torrence 1987).
Dispersed agricultural settlements may exhibit
decreased mobility, but this may be difficult to observe
archaeologically.

These sites may be small, homogeneous

artifact scatters with few features, as they may have been
occupied briefly while water, wood and local resources
were available.

Their remains may include few tools and

low overall artifact densities.

For example, at Hawk's

Nest, a late Pioneer site in the Northern Tucson Basin,
the recovered surface assemblage included 206 sherds,
three cores and 51 flakes, despite the fact that
excavation revealed pithouses and other features only
50 cm below ground surface (Gardiner et ale 1987).
Protohistoric surface remains are equally sparse (DiPeso
1956).

No quantitative or qualitative data are available

on the differences between recovered assemblages from
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seasonal and shifting settlements, but different criteria
may be needed for analyzing these settlement types.
Expectations for Archaeological Sites
Given the above criteria, and accounting for the
limitations imposed on recovered surface assemblages by
the operation of formation processes, archaeological
correlates of various site types can be generated, using
ethnographic data combined with archaeological theory.
Residential or habitation sites are expected to yield
high artifact densities and diversities (Thomas 1973;
Yellen 1977; Binford 1982).

The assemblage would include

debitage and tools indicating manufacturing, repair,
maintenance and food-processing activities.

There may

be more emphasis on expedient technology (Binford 1977)
and use of local raw materials.

Some habitation sites,

especially those of shifting settlements, may have low
artifact densities and diversities so assemblage data
alone should not be used in assessing residential
mobility.

Nonassemblage data, including site size,

features, site location and'artifact densities should
also be considered.

These sites should have evidence of

structures, storage and/or trash deposits, along with
hearths and other food-processing loci.

They will be

located in productive areas (high biomass) with access to

122
water, floral and faunal resources (Jochim 1976; Rafferty
1985; Thomas 1983).
As mobility decreases and specialized procurement of
target resources increases, certain sites will be used
redundantly for resource extraction.

Their recovered

assembiage may reveal a specialized function as tools
become more goal-oriented (Torrence 1987; Kelly 1985).
These sites will generally contain low density scatters
with few tools (Schlanger and Orcutt 1986:299; Sullivan
1987).

Although features such as hearths or roasting pits

may be present, these sites will generally lack evidence
of habitation such as structures and trash deposits.
Lithic procurement or reduction sites would be
located on or near lithic outcrops and would contain a
high percentage of cortical flakes, angular debris, cores
and occasional hammerstones.
Summary
Artifact assemblages recovered from surface sites
will be affected by a range of cultural and natural
formation processes (Schiffer 1987).

Major problems with

recognizing and interpreting Archaic artifact assemblages
result from using diagnostic artifacts that encompass
thousands of years and determining discrete occupation
episodes at multicomponent sites.

The boundaries of

the settlement system may therefore be impossible to
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determine.

Fortunately, a large-scale survey, such as the

Tucson Basin, yields a number of Archaic sites with some
diagnostic artifacts.

A variety of settlements may be

located and patterns may be identified which may enable
researchers to make inferences concerning land use, but
perhaps not with the degree of control desired (Dean,
Lindsay and Robinson 1978).

Late Archaic occupation of

the Northern Tucson Basin is patterned, so certain aspects
of land use can be inferred.

The following chapter

examines the settlement pattern data from the Tucson Basin
Survey, along with material from other excavated sites
in the Tucson Basin, in an attempt to analyze land use
patterns and reconstruct the Late Archaic settlement
system.
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CHAPTER 6
LATE ARCHAIC SETTLEMENT PATTERNS
IN ~HE NORTHERN TUCSON BASIN
The Tucson Basin Survey, a 100 percent survey of the
Northern" Tucson Basin, has expanded the data base for
interpreting Late Archaic adaptations and has provided
a unique opportunity for examining Late Archaic land
use.

The survey began as an effort to examine Hohokam

settlement patterns and agricultural strategies.

The

Northern Tucson Basin was chosen because of the presence
of relatively undisturbed land in all environmental
zones (Fish, Fish and Madsen 1983).

The survey area is

bounded to the north by the Tortolita Mountains and to
the south by the Tucson Mountains and Orange Grove Road
(see Figure 6).

The study area encompasses all major

environmental zones in the basin, including both banks of
the Santa Cruz River, the Canada del Oro tributary and the
flanks of the Tortolita and Tucson mountains.

Evidence of

occupation on the floodplain, terraces, lower and upper
bajada is therefore available.

The natural boundaries

provided by the survey area along with the fact that it
encompasses all environmental zones has provided a data
base significant for examining settlement patterns,
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demographic distribution and patterns of land use for all
time periods (Fish,Fish and Madsen 1983).
The northeastern boundary of the survey area was
extended north toward the Picacho mountains to examine
settlement distributions around Hohokam settlements
on McClellan and Robles washes.

The strategy in this

extension zone involved surveying linear transects spaced
one-half mile apart, with 100 percent coverage around the
major Hohokam settlements.
Data from the 100 percent survey provides the most
comprehensive evidence for Late Archaic occupation.
Material from the transect surveys is used to support
interpretations made using the 100 percent survey data.
Supplemental information from excavated sites in other
portions of the basin is included to illustrate the
arguments concerning Late Archaic occupation.
Tucson Basin Survey - Methods
The strategy for the Tucson Basin Survey involved
100 percent coverage of the major portion of the Northern
Tucson Basin.

Each section was surveyed by quarter-

section, with crews of two to four persons spaced 30 to
50 meters apart, following a compass line and using aerial
photographs to locate their position and to plot sites.
For the extension survey, linear transects spaced
one-half mile apart were plotted on the main survey map
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using section markers as the basis for setting up the
survey lines.

Three to four-mile transects were run, with

a two-person crew spaced 30 meters apart walking on one
side of the section line and returning on the opposite
side.

Two major Hohokam occupations were encountered (see

Figure 6) and 100 percent coverage was performed around
these two areas.
Sites were recorded using a form established for
the Tucson Basin Survey.

Cultural remains, including

artifacts and features, were described and the collection
strategy was noted.

Groundstone was observed in terms

of presence/absence or formal/informal only; no detailed
information on material type or number was consistently
recorded.

Artifact numbers and overall artifact density

were estimated.

The presence or absence of projectile

points, other tools, debitage and lithic material types
was recorded.
The collection strategy varied depending on the
cultural remains and site size.

Isolated lithics and

sherds were mapped, collected and bagged by quarter
section; isolated grounds tone and features were plotted
on aerial photos.

Scatters (10 to 25 artifacts) were

100 percent collected and plotted on the photos.

Small

sites (25 to 100 artifacts) were recorded, mapped using
compass and tape or pace, and all sherds and lithics were
collected (100 percent collection).

For large sites with
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more than 100 artifacts, collection circles were placed
over major artifact concentrations in the four cardinal
directions from the site center.

These sites were also

mapped using compass and tape or pace and detailed records
were made of the remains.
The environmental and geological settings, including·
dominant and subdominant vegetation on and near the site,
were recorded.
noted.

Disturbance such as roads and cattle was

Since the survey focused primarily on state lands,

which are often leased to nearby ranchers for cattle
grazing, there was a fair amount of cattle disturbance.
Artifacts were processed and analyzed by ceramicists
and lithic analysts after they were returned to the lab.
I have relied on preliminary material sorts and tool and
debitage analyses performed by students working for the
Archaeology Division for the analysis of the Archaic
materials.

I have also examined the tools and recorded

projectile points and bifaces using categories set up for
the excavated sites (Appendix C).

Surface debitage was

not examined in detail because it was not systematically
collected and was often biased by different collection
strategies and size of collected materials.

No use-wear

analysis was performed on the surface assemblages because
cattle and other surface disturbances were observed to
affect the edges of tools in manners similar to use, or
completely obliterate traces of use-wear.
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Classificatory contemporaneity (Dean 1969:198) using
projectile point typologies was the primary means for
temporal placement.

Sites with San Pedro, Cortaro or

Cienega points were classified as Late Archaic.

Sites

with Archaic tools, such as projectile point fragments,
bifaces, scrapers and informal groundstone, were included
in the analysis if the overall assemblage characteristics
were indicative of an Archaic occupation.
Site Classification
Problems associated with interpreting assemblage
variability and site function were discussed in the
preceding chapter.

No perishable remains were found on

the surface sites.

Sites were therefore classified using

assemblage data and other recorded evidence.

Assemblage

characteristics including the number and types of tools,
amount of debitage and presence or absence of groundstone
were used.

Artifact density, tool diversity and site size

were also calculated.
Figure 7 is a histogram of Archaic site size.

The

histogram shows a prevalence of sites below 5,000 square
meters, with a break at 12,000 square meters.

This break

was used to classify sites as small or large.

Large

sites may reflect a number of behavioral characteristics,
including prolonged occupation, extensive reoccupation
or larger group size.

Because of the

difficul~y

in
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determining behaviors responsible for site size, it was
only used to separate large and small sites, and it was
supplemented with many other assemblage and nonassemblage
traits.
Density was calculated by dividing the total number
of collected artifacts by site area for 100 percent
collections and by collection area for sites with
collection circles.

Artifact densities are influenced

by many factors, including the collection strategy.

The

100 percent collections provide the most reliable figures
(Sullivan 1980).

Sites with collection circles had

extremely high densities because the collection strategy
involved collecting the densest concentrations on the
site.

These density calculations are therefore not

directly comparable with sites that were 100 percent
collected.

Artifact density will also be affected by the

intensity of occupation and occupation duration (Sullivan
1980).

High density scatters may also result from

specialized task performance at high intensities (Thomas
1973) •
Diversity indices have been used to analyze overall
assemblage variability and obtain information on interassemblage variability and settlement types (Reid
1982).

Diversity can be analyzed both in terms of the

richness, or the number of artifact classes in a recovered
assemblage and their relative abundance, or evenness.

132
Both measures were calculated in this

analy~is.

The

Shannon-Weiner Information Statistic was used to measure
the evenness, or relative diversity of tools, for an
assemblage (Huckell 1984):

Diversity =

Z~ eO

g

~)

where n is the number of artifacts in a category and N is
the total number of artifacts in the tool assemblage (base
10 logarithm).

This statistic was chosen for two reasons.

It has been used for analyzing other lithic assemblages in
the Southwest and has been considered a reliable method
for comparing diversity in artifact content between sites
(Wood 1978; Huckell 1984).

It provides information on

the diversity of activities represented at a site and the
relative proportions of artifacts in an' assemblage.

A

greater disparity among different artifact frequencies
will result in a lower index and may indicate more limited
activity (Wood 1978:260).

It was also chosen because

other diversity indices such as Kintigh's (1984) require
knowledge of the general population from which the sample
is drawn, and assemblage data for the Archaic does not
meet these criteria (Rhode 1988).

Assemblage data used in

these calculations are provided in Appendix B.
There are a number of problems with reliance on
this diversity index.

The index measures the relative

diversity, or proportion of tools, in an assemblage and is
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therefore heavily influenced by sample size (Thomas 1983;
Shott 1989).

Collected samples from the Archaic sites

are small, and would be affected by sample size problems.
Sample size is influenced by many factors, including
behavior such as activity performance and occupation
duration; natural and cultural formation processes,
including alluvial burial and tool curation; and by
the collection strategy.

The collection strategy

for the Tucson Basin Survey was designed to obtain a
representative sample of surface remains.

Figure 8 plots

assemblage size and diversity for the Tucson Basin Survey
Archaic sites and illustrates that although sample size
does influence diversity to some extent, the two are not
highly correlated.
Figure 9 shows a histogram of diversities calculated
for all Archaic sites in the study area, and Figure 10
shows density plotted against diversity for 100 percent
collected sites.

These graphs illustrate breaks at

diversities of .40, .52 and .60.

Wood (1978:260) analyzed

assemblages from Paleoindian sites and found that sites
with diversity indices of .73 or above represented
mUltiple activities, while diversities of .63 or above
represented multiple activities with dominant activity
subsets and below .59 represented limited activities.
Activity subsets were not determined in this analysis, so
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the break at .60 was used to separate limited and multiple
activity sites.
A second measure of diversity, richness, or the
number of different tool types in an assemblage, was
calculated to supplement the information statistic.
Residential sites occupied for longer periods will have
greater richness, as a variety of activities take place at
one spot (Binford 1978).

Richness at nonresidential sites

will decline with reduced mobility as repetitive use leads
to a more specialized assemblage (Binford 1982).

This

measure was supplemented with additional assemblage data,
including the percentage of tool types recovered from each
site.

These data are presented with the survey results,

and were used to support the inferences concerning tool
diversity.

Prevalence of specific tool types at limited

activity sites was used to argue that these sites
represent specialized use.
Nonassemblage data were included in assessments of
site type because assemblage data were influenced by
sample size and formation processes.

The number and kinds

of surface features and presence of trash deposits were
considered in developing the site classifications.

The

potential for buried remains was assessed, as burial may
bias the recovered assemblage.

Site location was examined

in terms of proximity to water" and vegetation.
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Hohokam ceramics were present in small quantities on
many (or most) of the Archaic sites in the study area, so
sites with less than 10 percent ceramics or with obviously
intrusive ceramics, containing either Archaic diagnostics
or a very high percentage and diversity of lithics,
Archaic tools and informal groundstone were classified as
Archaic.

This follows a system used in other portions of

the Basin (Simpson and Wells 1983; Dart 1986).

A major

problem with the Tucson Basin Survey data is that Hohokam
groups often occupied similar locations because of
the presence of water and exploitable wild resources.
Assemblages recovered from these locations may be obscured
by repeated use.

The recovery of Archaic tool types, such

as projectile points, bifaces and scrapers, may facilitate
separating the preceramic and ceramic components, but it
is not always possible, especially in cases of reduced
mobility where Archaic groups were using more expedient
technology.
Using the above criteria, sites were divided into
four classes:
1)

Large multiple activity sites - sites measuring

greater than 12,000 square meters, with moderate to dense
artifact concentrations (.10 or above), diverse tool
assemblages (.60 or above); richness of 7 or above;
debitage from all categories, showing evidence of tool
manufacture, maintenance and core reduction; groundstone
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. present; surface features and/or trash deposits present;
located near water source and accessible floral and faunal
resources.
2)

Small multiple activity - sites measuring less than

12,000 square meters but generally over 5,000 square
meters; lithic density .01 or above; diverse tool
assemblage (.60 or above); richness of 7 or above;
debitage from all categories; groundstone present; small
number of surface features (generally less than three);
located near reliable water source and floral and faunal
resources.
3)

Limited activity sites - artifact concentrations with

low density (less than .01) and low diversity (.1 to .6)
indices with richness of 4 or below.

Size will generally

be small, under 5,000 square meters.

Assemblage may

include few specialized tool types such as groundstone,
cores, denticulates or bifaces.

Features will rarely be

present, when they are they will generally be hearths or
other food-processing loci.
4)

Lithic procurement or quarry sites - generally found

either in the upper bajada near outcrops of lithic
materials or along the cobble-covered lower terraces of
the Santa Cruz River.

Other lithic reduction sites may be

found along major washes where cobbles were picked from
the channels.

Artifacts include cores, hammerstones and
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debitage consisting primarily of angular debris or
complete cortical flakes.
The overall pattern represented by the number and
distribution of these classes will illuminate patterns of
land use.

Multiple activity sites may represent camps,

given the higher diversity and density of material and the
presence of features, although in many cases these are.
multicomponent sites used repeatedly.

In cases cases

where limited activity sites have specialized assemblages,
possible functions have been suggested, but these may be
influenced by sample sizes.

The predominance of certain

tool types at sites located near exploitable resources may
indicate specialized use, as the redundant use of sites
for specific functions will result in the deposition of
specialized tool types (Binford 1980; Torrence 1987; Kelly
1985) •
Geomorphology of the Northern Tucson Basin
The geomorphology of various drainages, alluvial fans
and mountain pediments in the Northern Tucson Basin has
influenced both settlement location and site visibility.
Settlement distribution will be affected by the stability
of the land surface, soil types, exposure, proximity to
water, vegetation profile and availability of lithic
sources.

Recovery will be influenced by both deposition

and erosion (Katzer and Shuster 1984).
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Figure 11 shows the geomorphic surfaces present in
the Northern Tucson Basin.

Katzer and Shuster (1984)

found that surface evidence for prehistoric occupation is
fragmentary because of the preference for occupying the
floodplain and alluvial fan toes.

As can be seen from the

map, these are younger surfaces compared to the older,
stable Pleistocene surfaces.

The floodplain (Q3 and Q4)

has yielded archaeological sites, but many may be buried
beneath meters of alluvium as a result of rapid deposition
of Holocene silts by sheetflow.

Sites located on alluvial

fan toes and adjacent terraces may have been situated to
avoid destruction by overbank flooding.

These are older,

nonactive surfaces and have not experienced the same
degree of alluvial burial.
Field (1985) found a greater percentage of Hohokam
sites located on small fans, most likely because of their
farming potential and stable surfaces.

Active fans are

likely to have been farmed prehistorically because they
are larger, siltier and contain fewer channel dissections.
Sites on younger, active fans in this area may be buried,
and sites on alluvial fan toes may be dissected.
Katzer and Shuster (1984:47) found no geological
reason for the lack of sites in the middle bajada, which
yields stable early Holocene or Late Pleistocene surfaces
that have experienced limited alluvial deposition.
absence of Archaic and Hohokam sites in this zone is

The
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Figure 11 (continued)
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apparently related to cultural preference, perhaps because
of the lack of standing water.
Upper bajada pediments (Ql) generally consist of
Pleistocene soils and rarely contain buried sites.

These

rocky pediments exhibit little soil development, so
prehistoric remains are located at or near the surface,
facilitating visibility and recovery.
Catchment Analysis
Catchment analysis can provide significant
information for analyzing prehistoric land use patterns
(Vita-Fitzi and Higgs 1970).

The basic premise of

catchment analysis is that groups tend to minimize effort
to obtain food by residing in advantageous environments.
The local environment around a site is assessed to
determine its economic potential.

Resource distribution

and diversity will influence site distribution and the
activities performed at a site.

If a site is located

with access to a number of different environmental zones,
search time will be reduced and less energy will be
expended on resource procurement.
One problem with doing catchment analysis is
determining the size and shape of prehistoric catchments
(Dennell 1980).

Lee (1968) found that the !Kung San

generally obtain food from within a six mile radius of
their campsites.

Thomas (1973) found that a 10 km
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foraging radius is generally the maximum for huntergatherers.

However, catchment areas are not static, but

can fluctuate throughout the year in response to seasonal
variation in food abundance (Dennell 1980:3).
Figures 12 and 13 show the distribution of major
resources in the Northern Tucson Basin, and five and ten
km foraging radii have been drawn to determine

resou~e

availability within the range of the floodplain and upper
bajada.

Radii were drawn from Late Archaic site locations

along the Santa Cruz River and in the Tortolita upper
bajada.

These illustrate that access to a number of

ecological zones was possible within short distances.
Both floodplain sites provide access to riverine
riparian vegetation within the five km radius.

These

riparian zones yielded mesquite bosques and expanses of
grassland.

A cienega dating to the Late Archaic near the

tip of the Tucson Mountains wou·ld have provided additional
biotic diversity.

This falls within the catchment of

one of the major floodplain sites, the Cortaro Fan site
(Figure 12; bottom catchment).

The five km radius also

provides access to upper bajada paloverde-mixed cacti
regimes in the Tucson Mountains and the terraces adjacent
to the river.

Both ten krn radii encompass floodplain

riparian, mountain riparian and paloverde-mixed cacti
communities.

In addition to the accessibility of the

major vegetative comnlunities,.the five km radii provide
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Figure 12 and 13 (continued)
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access to arable ,floodplain land and adjacent alluvial fan
toes, while the ten km radius provides access to bajada
alluvial fans.
Figure 13 shows similar five and ten km radii
for upper bajada sites located on major washes in the
Tortolita Mountains.

The five km radius provides access

to a variety of resouces including mountain riparian,
pa1overde-mixed cacti and montane grasslands.

The ten km

radius provides additional riparian vegetation and touches
on the floodplain riparian zone.

Although floodplain

fields would be within the 10 km radius, arable land along
major upper bajada washes and alluvial fans was within
five km.

This analysis therefore illustrates that the

environmental setting of the Northern Tucson Basin
provided access to a range of resources, including
major vegetative regimes and arable land, within short
distances.

Economic potential varies depending on site

location within the Tucson Basin, and sites that are
situated with access to multiple ecological zones and
arable land have the most productive catchment areas.
Middle Archaic Occupation--Survey Results
Four Middle Archaic sites were recorded during the
survey.

Figure 14 shows the distribution of Middle

Archaic sites in the study area and Table 7 provides a
list of site size, density and diversity.

Sites were
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identified on the basis of projectile point typologies.
Two small mUltiple activity and two limited activity sites
were found.

A fifth Middle Archaic site was recorded by

Hewitt and Stephen (1981) in the oak/juniper vegetation
zone of the Tortolita Mountains.

It is a large, high

density lithic and groundstone scatter with three
Chiricahua points.

Hewitt and Stephen argue that it was

a reoccupied resource processing camp.
The only recorded Middle Archaic sites were in
the Tortolita Mountains.

No Middle Archaic sites were

found in the Tucson Mountains.
more Late Archaic sites.

The Tortolitas also had

Reasons for this pattern of

qccupation are not readily apparent but may be related
to the environment.

The upper bajada of the Torto1itas

contains more vegetation (see Figure 5, chapter 4, p. 77)
and offers more terraces and flat areas for occupation
than the Tucson Mountains.

No Middle Archaic sites were

found on the floodplain, although Middle Archaic points
were recovered on two Late Archaic floodplain sites and
one heavily reworked Middle Archaic point was found on a
Hohokam agricultural site.
Evidence for Middle Archaic use of the Tucson Basin
is also represented by isolated Middle Archaic projectile
points.

Nine Middle Archaic points were found during the

100 percent survey (31% of the isolated projectile points)
and two isolated Middle Archaic points were found on the
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Table 8
ISOLATES -- TUCSON BASIN SURVEY
==============================================

=
=
=
=
=
=
=

12*

17

Middle Archaic
Cortaro
Cienega
San Pedro
Unidentifiable
Hohokam

=
=
=
=
=
=
=

Durham
San Pedro
Cienega
Cortaro
Unidentifiable

=
=
=
=
=

4
1

Robles

=
=
=
=

Marana Isolates
Middle Archaic
Cortaro
Cienega
San Pedro
Unidentifiable
Hohokam
Tucson Basin Isolates

Middle Archaic
Unidentifiable
Hohokam
*larger area surveyed

2
1
3
3
2
1

7
0

1

3
4

2

1
1
1
4

2
1

1
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·Robles transect survey.

A breakdown of isolated

projectile points is provided in Table 8.
Late Archaic Occupation of the Upper
Bajada--Survey Results
Figure 15 shows the distribution of Late Archaic
sites in the survey area recorded by the Northern Tucson
Basin Survey.

For the 100 percent survey, 26 Late Archaic

sites yielded diagnostic points, while an additional 16
contained an Archaic artifact assemblage.

Nine Late

Archaic sites were found on the transect surveys, with
eight yielding diagnostic points.
As can be seen from the map, two zones were occupied
during the Late Archaic.

The first encompasses the

floodplain of the Santa Cruz River and its tributaries,
along with the lower terraces and alluvial fan toes
adjacent to the floodplain.

The second zone is located

along the flanks of the Tortolita and Tucson mountains in
the upper bajada.
Although the lower bajada was fully covered during
the survey, few Archaic sites were encountered there.
Only isolated projectile points and groundstone were in
the 100 percent survey area, although one excavated
feature at the Dairy site, a Pioneer site on the lower
bajada, has been assigned to the Late Archaic.

Lower

ba]ada occupation was documented on the Durham transects,
with sites located directly adjacent to the major washes
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Figure 15.

Late Archaic Site Distribution
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that cut across it.

Occupation may have been oriented

toward exploitation of riparian vegetation available in
these washes.
More sites were found in the upper bajada than
the floodplain, with 29 Archaic sites in the Tortolita
Mountains upper bajada, five in the upper bajada of the
Tucson Mountains and eight along the floodplain.

The

differences in the number of sites recorded in the upper
bajada and floodplain result from numerous factors
including site visibility.
The following sections discuss the occupation of each
zone, including site distributions and recovered artifact
assemblages.

Two sites, one in each zone, were chosen

for excavation and information on these excavations is
provided.

Where possible, data from other excavated sites

in the Tucson Basin are used to supplement the survey
data.
Upper Bajada Occupation
This section examines upper bajada occupation of the
Tucson and Tortolita mountains, focusing on the types of
sites recorded, their relationship to the environment
and their perceived roles in the Northern Tucson Basin
settlement system.
The presence of springs or seeps in this zone would
have been extremely significant to Archaic inhabitants
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because they provided reliable water sources.

Most of

these currently run seasonally but may have been available
year-round prehistorically.

These water sources would be

the key factor influencing Late Archaic occupation of the
upper bajada, as water is the critical resource in any
arid environment and would significantly impact settlement
location and exploitation of this zone.

Archaic sites in

the upper bajada are located near the springs or seeps or
at the mouths of canyons where the water table was high.
This pattern is repeated throughout the basin where survey
data are available (Simpson and Wells 1983; Douglas and
Craig 1986).
Tucson Mountain Occupation
Late Archaic occupation of the Tucson Mountain upper
bajada was found at three sites, and two yielded Archaic
assemblages.

Table 9 provides a breakdown of site

size, density and diversity and data on the recovered
assemblages are provided in Appendix B.

One small

multiple activity site was found, consisting of a dense
lithic scatter with multiple tools (N=16).

The site is

located west of a major wash near Safford Peak adjacent
to riparian vegetation.

Four limited activity sites

were also found, with assemblages indicative of resource
processing.

Table 9
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Tortolita Mountain Occupation
The Tortolitas have a larger number of Late Archaic
sites.

Twenty-nine sites were found with either

diagnostic Archaic projectile points or a lithic
assemblage that included Archaic tools.

Seventeen sites

yielded diagnostic Late Archaic points.

A breakdown of

site size, density and diversity is provided in Table 10.
Large Multiple Activity Sites.

Six large multiple

activity sites were found during the 100 percent survey.
Two are multicomponent sites with evidence of substantial
Hohokam occupation.

Tool density and diversity may be

higher at these sites because the ceramic component
could not be separated.

Two other sites did not yield

diagnostics, but both contained bifaces and other tools
indicative of a Late Archaic occupation.
All these sites are located adjacent to major canyons
in the Tortolitas near riparian resources, illustrating
the significance of water and floral resources to Archaic
occupants.

Two are located near springs.

Surface

features include hearths or ashy deposits, suggesting the
possibility of subsurface features.

One site had three

surface hearths, but the remainder had two or fewer
features.

Some nonlocal chert and obsidian was collected,

and andesite and rhyolite from the Tucson Mountains is
present in all the tool and debitage assemblages.

The

tool assemblages are diverse', including cores, bifaces,

Table 10
'IORTOLITA MOUNrAIN LATE ARCHAIC SITES

Site Number
AZ AA:12:84

Si~e
(r-1 )

8100

AZ AA:12:237
1500
AZ AA: 12:310** 240000
AZ AA:12:389
6000
AZ AA:12:390
1200
M 283
900
19010
M 312**

M 345
M 346
N 361
M 381
M 395
M 396**

16200
3404
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23040
10000
60000

M 401**
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M 409
M 418
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AZ AA:12: 167
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1
6
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3

2
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a range of unifacial tools and informal groundstone,
suggesting the full range of maintenance and subsistence
activities (see Table 11).
Small Multiple Activity Sites.
activity sites were found.

Three small multiple

As with the large sites, these

were located at the mouths of major canyons extending
from the Tortolitas adjacent to major washes, and yielded
diverse assemblages and surface features.

One site,

M-40l, yielded evidence of Middle Archaic through Hohokam
occupation, so the high diversity at this site may reflect
multiple occupation.
Limited Activity Sites.

Twenty limited activity

sites were recorded; ten with diagnostics and 10 with
projectile point fragments, bifaces or other Archaic
tools.

Although these sites cannot be definitely

assigned to the Late Archaic, many are located adjacent
to known Late Archaic sites and yielded similar artifact
assemblages.
These are moderate density scatters with low
diversities (mean = .39; richness mean = 3).
assemblages dominated by a few tool types.

Many yielded
Table 12

illustrates the variability between assemblages recovered
from limited activity sites.

Although groundstone and

denticulates were found at most sites, scrapers and
bifaces are mutually exclusive, with one exception.
Scrapers tend to cooccur most often with denticulates and

Table 11
ASSEMBLAGE DATA Site #

Diversity Richness % PPT

UPPER BAJADA MULTIPLE ACl'IVITY SITES

% BF

% se

% Dent

% RTF

% Core

% Other

AZ AA:12:84*

.77

10

12

16

19

6

26

15

4

AZ AA:12:407

.76

8

6

6

6

25

38

6

13

AZ AA:12:389

.64

5

37.5

25

AZ AA:12:181

.66

5

33.3

33.3

M-312

.76

7

21

21

8.3

29

83

Iv1-345

.71

7

16

10.5

5.3

42

M-396

.74

7

16

8

4

36

24

4

1<1-401

.71

8

9

13

2

28

35

2

M-384
- +

.54

4

20

7

33

40

.72

7

11.5 12

X

=

12.5 12.5
9.5 14.5

* = Grid collections
** = Additional material observed on revisit
+ = Excluding M-384

7.4

29.6
PPT
BF
SC
DENT
RTF
HS

2

68

709

16

162

8

68

21

58

24

63

10.5

19

106

8

25

195

6.5

46

410

15

81

12.5
9.5
12.5
10.5

5.3

24.4

%HS Tools Total

4

4.6

= Projectile
= Bifaces

7

3.4

points

= Scrapers
= Denticu1ates
= Retouched flakes
= lJaIT[rerstone
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Table 12
ASSEMBLAGE DATA -

Diversity Riclmess % PPT % BF % se % Dent % RTF % Core

Site #
AZ AA:12:167
AZ AA:12:235
AZ AA:12:237
AZ AA:12:242
AZ AA:12:244
AZ AA:12:272
AZ AA:12:307
AZ AA:12:388
AZ AA:12:390
AZ AA:12:436
M-267
M-274
M-283
M-346
M-361
M-381
M-395
M-409
M-418
M-434
AZ AA:12:429
AZ AA:12:435
AZ AA:12:402
AZ AA:12:432
rrean
X

PPT
BF

UPPER BAJADA LIMITED AcrIVITY SITES

=

.38
.44
.28
.36
.0
.59
.46
.0
.38
.62
.32
.5C
.57
.57
.54
.42
.46
.35
.73
.0
.0
.45
.48
.45

3
3
2
3
1
5
3
1
3
4

.39

3

= Projectile
= Bifaces

points

67
17

16
50

16
33

22

67

11

18
40

18
40
(100)
67
36
68
41
50
25
50
50
40
70
10

67

%HS

33

(100)
9
20
16

3

4
5
4
4
3
3
3
5
1
1
3
3
3

% Other

13
8
8
25
37
17
12.5
40
20
10
30
(100)
(100)
25
33
50
23

7.4

17

45

9

27
28
41
8
13
17
37.5
20
20

27
4

5
25

33
25

25

se = Scrapers
DENT = Denticulates

37

20

20
25

50
33
8.1

16
9

24
RTF
HS

4.5

2.5

= Retouched flakes
= Harrnerstones

'!boIs Total
6
18
3
9
1
11
5
2
6
11
25
22
12
8
6
8
5
10
10
1
1
4
3
4

13
89
19
46
9
34
36
58
39
70
41
10
43
62
23
52
51
65
84
10
12
21
69
6

3.5
.......
0'\
~
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retouched flakes.

The recovered· artifact assemblage from

many of these sites points to resource processing or
procurement.

For example, at AZ AA 12:167, grounds tone

represented 37% of the recovered sample, with scrapers,
denticulates and retouched flakes comprising the tool
assemblage.

This site is located near a wash extending

from Ruelas Canyon near dense stands of riparian
vegetation.

AZ AA:12:307 also had a large quantity of

grounds tone (16%), denticulates and scrapers and is
located near riparian vegetation.

At M-4l8, the tool

assemblage is dominated by cores and hammerstones and the
low tool:debitage ratio (1:10) may indicate that the site
was used for lithic reduction.
Four sites had surface features, primarily hearths or
patches of ashy soil.

Three of these have greater than

five percent groundstone, and the hearths may have been
used for resource processing.
Lithic Reduction/Quarry Sites
Lithic reduction and quarry sites pose a problem in
any settlement pattern analysis because they generally
lack diagnostics and are represented primarily by cores,
hammers tones or other tools for testing or procuring
flakes, large cortical flakes, angular debris and other
debitage.

The upper bajada of both the Tortolita and

Tucson mountains contains outcrops of lithic material that
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could have been procured by prehistoric inhabitants.

The

presence of sherds on many quarry sites indicates Hohokam
use, but Archaic use is not always as readily apparent.
Lithic material from the major quarry sites appears on all
upper bajada Archaic sites and indicates Archaic groups
used these outcrops.
Fifteen quarry or testing sites were found in the
100 percent survey area, with six in the Tortolita
mountains, eight in the Tucson Mountains and one along
the floodplain.

A breakdown of quarried material, which

includes fine and course-grained rhyolite/andesite,
latite, siltstone, chlorite schist and diorite, is
provided in Table 13.
Four of the seven lithic reduction sites in the
Tucson Mountains contain chert, jasper and chalcedony.
These materials are exposed in bedrock veins.

Although

chert sources are present in the basin, they are not
common and the quality of the chert is often inferior.
Much of the chert found on Archaic sites in the area is
high quality fine-grained chert from outside the basin.
Although no trace-element analysis has been performed on
these materials, outcrops of fine-grained chert have been
found in surrounding regions, including Brown Mountain in
the Avra Valley and the San Pedro Valley.
Obsidian was also present in small quantities on five
Archaic sites.

This material is not available in the
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Table 13
NORTHERN TUCSON BASIN SURVEY
QUARRIED MATERIAL
==========================================================

100 Percent Survey
Material Type

Number of
Quarries

Chert
Latite
Si 1 tstone

2

Chlorite Schist
Fine-grained Rhyolite
Rhyolite Porpyhry
Diorite

1
2
1
1

4

4

Quarry
Location
Tucson Mts.
Tortolitas
Floodplain (1)
Tucson Mts. (1)
Tortolitas
Tucson Mts.
Tucson Mts.
Tortolitas

Transect Survey
Basalt
Andesite
Chert

5
1

5

Silverbells
Silverbells
Silverbells

168
Tucson Basin and must have been procured outside the Basin
or obtained through trade.

Obsidian nodules are found

in Queen Creek, located between the Picacho and Durham
Hills'north of the Basin, and in the Palomas Mountains of
southwestern Arizona.

Outcrops are known from northern

Arizona and western New Mexico (Shackley 1986).
In addition to the quarry sites recorded on the 100
percent survey, 11 lithic reduction sites were found on
the Robles transect survey in the Silverbell Mountains.
Quarried material includes andesite, chert/chalcedony and
basalt.
Many of the quarry sites are located near Archaic
camps and resource procurement sites, suggesting potential
use of these quarries by Archaic groups.

Cobbles of

chippable lithic material are also found in the washes
and along the terraces of the upper bajada slopes.

Thus,

lithic source material was readily available to groups in
the upper bajada.
Robles Transect Data
Only one upper bajada site was found on the transect
survey.

This was a limited activity site with one San

Pedro point found in the Silverbell Mountains.

Cores are

the predominant tool type, and it may have been used for
lithic procurement or processing.
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Excavations at AZ AA:12:84

--

AZ AA:12:84 was excavated to further examine the
occupation of the upper bajada (see Figure 16).

Site

size, location, tool diversity, artifact density, and the
presence of a surface hearth indicated it was a small
camp and was representative of many upper bajada mUltiple
activity sites.

It is located in Wild Burro Canyon at

the base of the Tortolita Mountains.

Washes containing

riparian vegetation border the site on the east and west,
and saguaro is prevalent.

Perhaps the most significant

environmental feature is the presence of a spring located
on the site's northeast side.

The spring is still active,

and runs from late fall to early spring.
The site was originally recorded and collected in
1982 as part of the Tucson Basin Survey.

It measures 90

x 90 meters and density calculated from the original "100
percent" collection was 0.02 with a diversity index of
.54.

During the Spring of 1985, the densest artifact

concentration on the east side of the site was recollected
because a large quantity of material had eroded since the
original collection.
was collected.

A total of 112 4 x 4 meter units

Artifact density calculated from these

collections is .40 and diversity is .77.

Both density and

diversity were significantly higher than the 100 percent
collection, perhaps because more material had eroded and
more time was spent on the collections.
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Surface Artifact Analysis
The results of the surface tool analysis support the
hypothesis that a range of activities was performed at
AZ AA:12:84.

Sixty-eight tools, including projectile

points, bifaces, a range of unificial tools and cores. were
recovered from the site surface (see Table 14; Figure 17).
The tool:debitage ratio is 1:10 indicating a fairly high
percentage of tools in the assemblage.
Eight identifiable projectile points were found.

In

addition to one Pinto point base found during the original
collection, one Pinto point mid-section, three Cienega and
three San Pedro points were found.

Only two points, which

were fairly crude San Pedro points, were complete.
Raw material utilized at the site consists primarily
of local material such as Tortolita quartzite, mylonitic
schist, chlorite schist, and gneiss.

Rhyolite and

andesite from the Tucson Mountains are also present, as is
chert and obsidian from outside the basin.
of raw materials are provided in Appendix A.

Descriptions
The majority

(78%) of cores are from nonlocal material, including finegrained rhyolite and chert.

These cores were small and

heavily utilized, which is expected since the material is
being brought into the site.
Two whole manos, one mano fragment, one slab met ate
and one quartzite slab metate were found on the surface.
All manos are one-handed and unifacially ground, and are
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Table 14
AZ AA:12:84 -- SUMMARY OF RECOVERED TOOLS
==========================================================

Original Collection 76 flakes
14 tools
7 scrapers
4 denticulates
1 biface
1 projectile point (Pinto)
1 core
3 manos
Grid Surface Collection 641 flakes
68 tools
13 scrapers
4 denticulates
18 retouched flakes
11 bifaces
1 graver
1 drill
1 notch
1 hammerstone
8 projectile points
10 cores
1 mano fragment
2 metate fragments
Excavation 755 flakes
36 tools
3 scrapers
11 retouched flakes
8 bifaces
1 flake chopper
5 projectile points
8 cores
2 mano fragments
2 slab metate fragments
2 polishing stones
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Surface and Excavated Tools--AZ AA:12:84
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typical of Archaic assemblages from southern Arizona
(Sayles and Antevs 1941).
Bedrock mortars were also observed approximately 50
meters northeast of the site in the spring bed, but it is
not known if they were used by site inhabitants.
Excavations
Ten 2 x 2 meter units were excavated at the site
(see Appendix D).

Test excavations were performed by the

University of Arizona Archaeological Fieldwork course
under the direction of the author and by volunteer
laborers during the Spring of 1987.

Given time and labor

constraints, the site was not randomly sampled, but units
were judgmentally placed on three surface features and in
areas with artifact concentrations to determine the extent
and nature of buried deposits.

units were excavated in

10 cm arbitrary levels because of the lack of natural
stratification and the fact that the site is on an exposed
Pleistocene terrace so little soil deposition is present.
The majority of the excavation units were shallow (0 - 35
cm below ground surface).

Four units were deep, but all

were within 70 cm of ground surface.

Excavation revealed

that artifacts were generally concentrated within 30 cm of
the surface, and artifact density decreased in the deeper
levels.
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Wh~re

possible, material for flotation analysis was

collected from the excavated features.

These flotation

samples were processed by the field class and analyzed by
the project ethnobotanist, Charles Miksicek.

All bone was

collected from the units and was analyzed by Linda Pierce
of the Arizona State Museum.
Features
Four features were found on the site.

Two check

dams were located over small washes on the west side of
the site, away from the major lithic concentration (see
Figure 16, p. 170).

Alluvial deposits excavated adjacent

to them contained buffware sherds, the only buffware found
on the site.

These features may be associated with a

large Hohokam site to the southwest.
The remaining two features are hearths located
within the major lithic concentration and did not contain
ceramics.

One was a small circular surface hearth that

was badly deflated.

Flotation analysis yielded paloverde

and mesquite charcoal and four hedgehog cactus seeds.

One

unidentifiable mammal bone was also recovered from this
feature.

The second hearth was found below a caliche

hardpan surface and consisted of ash, charcoal and firecracked rock.

Flotation analysis yielded mesquite,

cholla and saguaro charcoal.

Botanical remains from the

excavated units are listed in Table 15.

Table 15
BOTANICAL REMAINS FROM AZ AA:12:84
~===========~==~======~==;.============================ ========================

SN

PROV

DEP

l-ft.ESQUITE
FEA LEV VOL BRN SAP TRN HRT ROO SLT PV CHO SAG HDG TER

4

Nl18 W76

40-50

3

5

2.5

5

Nl18 W76

EXP

3

5

4

1

Nl19

~-n24

13-20

2

2

N119 W124

16-20

2

3

NII0 WI02

30-40

1

CODES:

4
5
1

2

2

1

1

PROV - PROVENIENCE
CHO - CHOLLA CHARCOAL
TER - TERMITE FECAL PELLETS
SLT - SALTBUSH CHARCOAL
PV - PALOVERDE CHARCOAL

1

1

5

5

1

4

1

5

11

4

1

DEP - DEPTH (CM)
HDG - HEDGEHOG CACTUS SEEDS
SAG - SAGUARO
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Other excavation units were set up over artifact
concentrations and yielded abundant artifacts for analysis
but no features.

Bone was recovered from eight units.

A

breakdown of faunal remains is provided in Table 16.

Deer

was predominant, but rabbits, canids and desert tortoise
were also present.
Artifact Analysis
Excavation yielded 36 tools, including projectile
points, bifaces, scrapers, retouched flakes, cores and
one flake chopper (see Table 14, p. 172).

Excavated tool

types were similar to those recovered from the surface
(see Figure 17, p. 173).

No tools were recovered from the

features.
The projectile points included three Cienega points,
one San Pedro point and one unidentifiable fragment.
points were broken, and two had reworked tips.

All

Of the

eight bifaces, two were apparently projectile point
fragments and all but one biface was broken.

The bifaces

are made primarily (54%) on finer grained material, such
as fine-grained rhyolite.

Recovered cores were of local

chlorite and mylonitic schist and nonlocal siltstone and
chert.

Six pieces of groundstone, including two mano

fragments, two polishing stones and two slab metates were
also recovered.
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Table 16
FAUNAL REMAINS -- AZ AA:12:84
==========================================================

NISP

# Burned

Lepus ca1ifornicus

2

1

Odocoileus hemonius (mule deer)

3

3

Artiodactyla

2

1

Canis sp.

I

I

Canidae (Urocyon - fox)

1

o

Large mammal

1

o

Med. to large mammal

4

2

Small mammal

1

o

Mammalia - unidentified

1

Gopherus agassizi

1

o
o
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Summary
The recovered artifact assemblage supports the
initial hypothesis that a range of activities was
performed at AZ AA:12:84.

Use of plant resources is

indicated by grounds tone and steep and serrated
(denticulate) scrapers.

The presence of projectile

points, bifaces and scrapers indicates that hunting
and processing meats and hides also took place.

Core

reduction and tool manufacture are indicated by the number
of cores, quantity and type of debitage and percentage of
finished tools.
One interesting feature of the tool assemblage is
the quantity of broken tools.
points, only two were whole.
were broken.

Of thirteen projectile
All but two of the bifaces

This suggests that material at the site

represents the final stages of tool use (Frison 1968).
Usable tools may have been curated when groups left the
site (Binford 1982).
Although two hearths were found during excavations,
no evidence of substantial structures or trash deposits
were located.

The absence of alluvial deposition ensures

that the majority of remains are present on or directly
beneath the surface (Field 1985).
Flotation analysis did not provide information on
seasonality; although saguaro and cholla wood were found,
the only seeds recovered were hedgehog cactus, which are
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available in early spring.

The percentage of identified

deer, which are known to winter in the mountains, along
with the fact that the spring currently runs from late
fall to early spring may indicate a winter or early spring
occupation.

This interpretation is based on limited

evidence, however, and no definitive statement on
seasonality can be made.
The recovered artifact assemblage, site size
and number of features suggest that this site is
representative of other upper bajada multiple activity
sites.

These sites may be seasonally occupied camps for

procurement of local resources.
Data from Sites Outside the
----Northern Tucson Basin--Survey data from the Saguaro National Monument
provide results similar to the Northern Tucson Basin
Survey (Simpson and Wells 1983).

The

s~rvey

encompassed the Rincon Mountain upper bajada.
were classified into three groups:

area
Sites

Group I with low to

moderate density scatters with no features; Group II with
moderate density scatters with few features and Group III
with dense scatters and features.

The majority (54%) are

Group I, which are analogous to Northern Tucson Basin
limited activity sites.

Group II sites sites comprise

33%; few features, primarily rock clusters or rock rings,
were found at these sites.

The three large habitation
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sites yielded definite Archaic components, but also
contained evidence of Hohokam occupation.

All sites are

located at the mouths of major canyons.
Data from two excavated upper pajada sites supplement
data from the Northern Tucson Basin study.

Both are

located in the upper bajada of the Catalina Mountains.
Dart (1986) excavated the La Paloma site (AZ BB:9:127),
where surface and excavated collections yielded a high
density, diverse lithic scatter (see Table 17).

Material

was found extending to 70 cm below ground surface,
and Dart separated Middle and Late Archaic components
stratigraphically.
Eight features, including a flexed burial, were
assigned to the late component.

Four were hearths or

roasting pits and two were rock alignments which may
have been used for temporary structures.

One slab-lined

roasting pit produced a large quantity of saguaro pollen,
and a slab-lined hearth yielded a mano with maize pollen.
Mesquite charcoal from one slab-lined hearth yielded a
date of 1690 + 200 BP.

Dart (1986:180) argues that

the low frequency of maize indicates it was cultivated
elsewhere and brought into the site.

He argues this was

a seasonally occupied camp, perhaps from late spring to
early fall, for exploitation of upper bajada resources.
Surface collections and test excavations at AZ
BB:9:139 near Ventana Canyon Wash yielded a similar

lS2

Table 17
EXCAVATED UPPER BAJADA SITES

Site

Size

(rn2)

Surface
Density

La Palana

10000

.07

AZ BB:9:139

lSOOO

NA

AZ AA:12:S4

S100

.40**

Surface
Diversity
.66

.77**

Excav.
Diversity %GS
.63

15

.73*

10

.69

6.S

*diversity calculated for surface and excavation collections
**calculated fran grid collections
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artifact assemblage (Douglas and Craig 1986).

Five

grinding slicks and 17 pieces of groundstone were
recovered, suggesting that gathering and plant processing
were practiced.
Summary of Late Archaic Occupation
of the Upper Bajada
Analysis of upper bajada occupation indicates that
limited activity sites are dominant in this zone.

The

assemblages appear to be representative of resource
processing activities, given the low diversities and
percentage of tool types, which suggest specialized
activities.

Many are located near riparian vegetation or

on bajada slopes in areas with stands of saguaro.
Upper bajada multiple activity sites may represent
small campsites occupied on a short-term, perhaps seasonal
use.

These sites are located adjacent to or near water

sources and dense stands of edible resources.

Data from

excavations at AZ AA:12:84, La Paloma and AZ BB:9:139
suggest these were temporarily occupied campsites.
However, it is possible that these multiple activity sites
represent repeated use of productive ecological settings.
Additional excavation of upper bajada sites, especially
multiple activity sites with middens that may yield
subsistence data, is needed to examine the types of
occupation and range of variability present at these
sites.

184
Differences between upper bajada limited and multiple
activity sites were examined by calculating and comparing
the mean percentage of tool types from both site types
(see Tables 11 and 12, pp. 163-164).
calculated to compare the two.

A Chi-square was

The result, 10.7 (df=7),

indicates the two were not sigaificantly different,
although the mean number of projectile points and
denticulates was higher at limited activity sites.

This

illustrates that a variety of activities are represented
at limited activity sites, and variability between these
sites results in the semblance of a multiple activity
sites when assemblages are combined.

While the cumulative

activities may be similar to multiple activity sites,
these occur at isolated sites, as illustrated in Table 12.
Lower Bajada Occupation
As mentioned previously, no surface evidence of lower
bajada occupation was found on the 100 percent survey,
although one excavated feature has been found at the Dairy
site.

Evidence of lower bajada occupation was found on

the Durham transects north of the Tucson Basin (see Figure
15, p. 155).

All sites are located adjacent to or near

major washes.

Riparian vegetation is dense along these

washes, and remnant mesquite bosques were noted by the
survey crews along McClellan Wash.
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a

Two large mUltiple activity sites and two limited
activity sites were found.

Both multiple activity sites

yielded dense scatters, informal grounds tone , fire-cracked
rock and ashy soil, along with Hohokam artifacts and
features.

D-290 is located on a stabilized sand dune

east of McClellan Wash.

The remains are similar to those

recovered from Late Archaic dune sites in the Avra Valley
(Downum et al. 1986).

No assessments of the type of

occupation at D-277 can be made given the extent of the
Hohokam occupation and the difficulty in determining the
Archaic component.
Floodplain occupation in the
Northern Tucson Basin
Eight Late Archaic sites were recovered on the
floodplain, lower terraces or alluvial fan toes adjacent
to the floodplain in the Northern Tucson Basin (see Figure
15).

The number of recorded floodplain sites is therefore

much lower than in the upper bajada.

The following

discussion documents the presence of numerous large
multiple activity sites and few limited activity sites,
contrasting with the pattern in the upper bajada.
Although differences in behavior may account for some of
the differences observed in settlement patterns, reduced
site visibility may also account for the low number of
small sites.
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Five large mUltiple activity sites

we~e

found.

Three had been recorded prior to the Tucson Basin Survey.
Because these sites were not recorded by the present
survey, no systematic collections were made.

Artifact

densities and diversities are therefore qualitative
assessments instead of the quantitative data available
for the sites recorded on the Northern Tucson Basin
survey.

The author has revisited two sites that are still

visible (AZ AA:12:86 and AZ AA:12:4l) and has confirmed
qualitative estimates made during original recording.
Two sites (AZ AA:12:86 and AZ AA:12:4l) had
moderate to dense lithic and groundstone scatters.

Tool

assemblages noted at sites or collected by amateurs
include informal groundstone, a range of unifacial tools,
projectile points and bifaces.

Multiple surface features,

consisting primarily of clusters of fire-cracked rock,
were observed.

One stone-lined pit and the remnant of

a small oval pithouse were excavated at AZ AA:12:4l by
Donald Morris, a local amateur.
The third site was found during expansion of the
Ina Road landfill and little information is available on
its nature.

Eighty rock-filled hearths were found, but

no information on the artifact assemblage is available.
Another site, AZ AA:12:lll, was found during sewer
trenching on the west bank of the Santa

Cruz~

The trench

profile yielded a 50 cm-thick deposit of charcoal, fire-
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cracked rock and lithics that resembles deposits at the
Pantano site (Hemmings et ale 1968).
destroyed, and no

furthe~

The site has been

information is available on the

nature of the deposits, so it has not been included in
this analysis.
Two large mUltiple activity and two limited activity
sites were recorded by the Tucson Basin Survey.

Table 18

provides size, density and diversity information on these
sites.

Surface material from AZ AA:12:232 indicated it

was a small mUltiple activity site, given the range of
tools and groundstone present.

Subsequent excavations

were performed by Cultural and Environmental Systems,
Inc., a local contract archaeology firm, who excavated
five features, including three hearths (Slawson et al.
1986).

Wood charcoal from two hearths and one burned

surface dated to 2610 + 140, 2735 + 160 and 2875 + 90 BP.
Cottontail rabbit and deer bone were recovered from the
hearths, but no other subsistence remains were found.
Excavations at AZ AA:12:486
The Cortaro Fan site, AZ AA:12:486, was excavated to
examine the type of occupation represented at the large
floodplain sites.

This is the largest Archaic site in the

study area, measuring 400 x 250 meters, and sits on the
toe of an alluviil fan approximately one-half mile east
of the Santa Cruz River.

The site is adjacent to the

Table 18
lATE ARCHAIC FlOODPIAIN SI'l'ES

-Site Humber

Size(.a)

Degslty.

Dlverlllty

Nuaber
of Tools

Tool:Deb

Percent
Oroundlltone

Diagnostics
Bifnce

0

LA

I: 1. 7

7

5

LMA

18

1:4

2

1

LA

present

aultiple

LMA

Ssn Pedro,
Cortaro,
Pinto

aultiple

LMA

San Pedro

80+

LMA

Date

32

LMA

Cortaro,
dalcs

736

.0096

.68

6

AZ AA: 12: 232

16,000

.003

.80

19

AZ AA: 12: 262

6,600

.016

.42

2.5: I

AZ AA: 12: 86

100,000

NA

HA

NA

HA

AZ AA:12:41

50,000

HA

NA

HA

HI

present

AZ AA: 12: 130

20,236

HA

NA

HA

HA

NA

AZ AA: 12:486

100,000

266

HA

.82

Clallll

0

AZ AA:12:158

1.0

Nuaber or
Festures

present

Dates
Biface

*calculs1ions based on 100~ collection strate'f unless noted
**nssemblage datb froa Tucson Basin Survey collecliona

t-'
(X)
(X)
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floodplain and a broad expanse of arable land.

Lithic and

groundstone density is exceptionally high; higher than
that observed at any other Late Archaic site in the study
area, and multiple surface features were recorded (see
Figure 18).
The surface is heavily eroded and dissected in some
areas, especially toward the toe of the fan.

Much of the

material recorded on the surface is eroding from these
dissected areas.

Both the northern and eastern portions

of the site are buried beneath alluvium, as these are more
stable portions of the fan.

Intact deposits are present

on ridges adjacent to the cuts and in the alluvium in the
upper portions of the site.

The soil is silty sand with

small pieces of gravel and a great deal of bioturbation.
A total of 32 surface features was recorded (see
Table 19).

These include rock features, groundstone

clusters, and "activity areas" with a high concentration
of groundstone, debitage, tools and occasionally bone.
The activity areas may be the result of formation
processes, however, given the extent of bioturbation and
alluvial activity.

Rock features consist of clusters

of river and terrace cobbles, mostly fire-cracked, and
groundstone.
fire-cracked.

Much of the groundstone is fragmented and
Lithics were often found associated with

the features and ash was occasionally found in them.
average approximately one meter in diameter.

A midden

They
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Table 19
AZ AA:12:486 FEATURES -- SURFACE AND EXCAVATED UNITS
==========================================================

Feature

#
1

* 2

*
*

3

4

S

6

7

* 8

* 9
*10
*11
12
*13
*14

IS
*16
*17
18
*19
*20
*21
*22
23
24
*2S
*26
27
28
*29
*30
*31
*32
*33
*34
*3S
*36
37
38
39

Feature
Type
GS/1ithic conc.
Ash dump
Eroded rock fea
Eroded hearth
Rock feature
Rock feature
Rock feature
(Hearth)
Rock feature
Rock feature
Rock feature
Rock feature
GS/Lithic Conc
Rock feature
w/fishstick
Roasting pit
Eroded rock fea
Rock feature
Rock feature
Rock feature
Ash dump
Rock feature
Rock feature GS cluster
Rock feature
Hearth
Rock feature
Activity area
Rock feature
GS cluster
Rock feature
Rock feature
Eroded hearth
Rock feature
Rock feature
Hearth
Roasting pit
Ash dump
Rock feature
Rock feature
Eroded rock fea
Eroded rock fea

Depth

Location

Surface
10-60cm BUD
Surface
60-110cm BUD
Surface
Surface
28-70 cm.

1C/SOxSO
Unit #2C
1C/SOxSO
Unit #28
1C/SOxSO
1C/SOxSO
Unit #14

Surface
47-S4 cm BUD
O-S cm BUD
0-10 cm BUD
Surface
17-23 cm BUD

1C/SOxSO
Unit #22
Unit #40
Unit #7
2D/SOxSO
Unit #19
Tr. 6
Unit #3
3B/SOxSO
Unit #lS
Unit #4
4D/SOxSO
Unit #3A
Unit #13
4D/Unit #SA

0-60 cm
Surface
0-30 cm
0-30 cm
Surface
0-30 cm
0-20 cm
Surface

BUD
BUD
BUD
BUD
BUD

O-S cm BUD
2S-3S cm BUD
Surface
Surface
0-10 cm BUD
Surface
Surface
0-3S cm
60-70 cm
0-2S cm
32 cm BUD
10-SS cm BUD
20-70 cm BUD
30-60 cm BUD
Surface
Surface
Surface
Surface

Unit #36
Unit #3S
SC/SOxSO
SC/SOxSO
Unit #26
4C/SC border
SC/SOxSO
Unit #48
Unit #30
Unit #2S
4D/Unit #SE
Unit #2B
Unit #2A
unit #3
Unit #24
4B/SOxSO
4B/SOxSO
4B/SOxSO
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Table 19 (continued)
Feature

#
*40
41
*42
43
44
45
*46
*47
*48
*49
*50
*51

Feature
Type

Rock feature
wigs
Rock feature
(eroding wigs)
Lined hearth
(fishsticks in pile)
Rock feature
Rock feature
Rock feature
Rock feature
Hearth
Roasting Pit
( Potted)
Rock feature
Roasting pit
Rock feature

* excavated feature
GS = grounds tone

Depth

Location

0-10 em BUD

Unit #23

Surface

5B/50x50

58-68 em BUD Unit #31
Surface
Surface

6c/50x50
Near 7D datum
outside 6C
Surface
6E/50x50
30-40 em BUD Unit #5A
115-124 em
Unit #42
85-110 em
Unit #37

60-71 em BUD Unit #46
87-104 em
Unit #47
71-78 em BUD Unit #41

193
-deposit, consisting of abundant ash up to 1.5 meters deep,
along with a high density of lithics and groundstone was
found in the central portion of the site.

The largest

number of surface features were also found in this zone.
The site was mapped and collected during the Spring
of 1986 by the University of Arizona Archaeological
Fieldwork class under the direction of the author.

The

surface collections yielded a very dense, diverse artifact
assemblage, with an extremely large quantity of informal
groundstone, consisting primarily of manos (see Table 20).
Figure 19 illustrates the percentage of tools recovered
on the surface.

This can be compared with the surface

tools recovered from AZ AA:12:84 (Figure 17, p. 173)
and illustrates that similar activities were performed
at these sites.

The major difference between the two

assemblages appears to be the intensity of activity
performance, as 265 tools were recovered at Cortaro Fan,
compared with 68 from AZ AA:12:84.

Cortaro Fan also

yielded a much larger quantity of groundstone.
Twelve 2 x 2 meter excavation units were dug
by the field class (see Appendix E).

These were

placed judgmentally over surface features, artifact
concentrations or on ridges adjacent to artifact
concentrations where intact deposits were expected.
During the Spring of 1987, 20 backhoe trenches were
excavated.

The majority were concentrated in the midden
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Table 20
AZ AA:12:486 -- SUMMARY OF RECOVERED TOOLS
==========================================================

Surface Collection 265 tools
Projectile points
Core tools
Core choppers
Hammerstones
Graver
Notch
Bifaces
Cores
Retouched flakes
Denticulates
Scrapers
Quartz tool
Manos
Metates
Additional tools noted
stone.

=

Excavation 124 tools
Projectile points
Core tools
Core chopper
Bifaces
Notch
Cores
Retouched flakes
Denticulates
Scrapers
Manos
Metates

-

32

7
5
1
1
5
- 52
- 15

- 71
- 20
- 55
1

- 26
4
55 cores; 294 pieces of ground-

- 14
3
6

- 29
1

- 24

- 17
6

- 24
-

35

4
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TOOL CLASS

Surface

50

4C

5

4

7
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TOOL CLASS

Excavated

1

2
3
4
5

=
=
=
=
=

Projectile points
Bifaces
Scrapers
Genticulates
Retouched flakes

Figure 19.

6
7
8
9

10

= Cores
= Hamrnerstones
= Drill/graver
= Notch
= Other

Surface and Excavated Tools--AZ AA:12:486
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zone because of the high density lithic scatter and number
of surface features in this area (see Appendix E).

They

were also placed in the northern and eastern portion
of the site where alluvial deposition increased the
possibility of buried features.
14 subsurface features.

Backhoe trenching yielded

One Archaic roasting pit was also

found stratigraphically below a Hohokam pithouse in the
northern portion of the site.
Test excavations continued in the Fall of 1987 and
Spring of 1988 using volunteers from the University of
Arizona and the Arizona Archaeological and Historical
Society.

Thirty-seven units were excavated (see

Appendix E).

They were generally placed over artifact

concentrations, surface features, ridges with intact
deposits or over features observed in the trench profiles.
A total of 14 surface and 18 subsurface features were
excavated (see Table 19, p. 191).
clusters of fire-cracked rock.

Most were hearths or

Four roasting pits were

found, three of which were located on ridges in the
southern portion of the site.

As with the surface

features, the majority of subsurface features were found
in the midden zone.

The midden deposit was less eroded

than other portions of the site and yielded a number of
intact buried features, including two slab-lined hearths
and an "occupation surface", which consisted of a hardpacked surface with two features on it.

Three possible
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postholes were observed on this surface, but rodent
burrows had destroyed them.
The excavated artifact assemblage is similar to the
surface collections, with the tool assemblage consisting
of the full range of maintenance, procurement and
processing tools (see Table

20~

Figure

1~).

Cortaro

points were the predominant projectile point recovered
from excavated units, comprising 67% of the recovered
projectile points.
a roasting pit.

One fired clay bead was found in

Most

grou~dstone

recovered from the

features was broken and fire-cracked.

Tools such as

bifaces and projectile points were made using fine-grained
materials, though most are local.

Only two obsidian

flakes were recovered, and non1oca1 chert was also rare.
Subsistence Data
Flotation remains recovered from features at Cortaro
Fan include a variety of wild plants such as mesquite,
cheno-ams, dropseed and chia (see Table 21).

Maize was

recovered from two roasting pits and the midden zone.
Table 22 lists the faunal remains recovered from the
Cortaro Fan site.

The faunal assemblage is diverse,

consisting primarily of rabbits, but deer, rodents and a
variety of bird species were also found.
Mesquite charcoal from two roasting pits with maize
has been dated to 2290 + 240 and 2270 + 50 BP, with

T.n.BLE 21
BIOLOGICAL REMAINS FROM AZ AA:12:486
Mesquite

Key

Charcoal

Maize

Seeds

Snails

SN UNT FEA Ll:!.-V VOL BRN SAP 'l'RN HRT ROO eRE SLT PV SAG IRN CRN MSQ DRP AMR CHI HCK GRS GAS HAW SUC
First Batch of Samples

6
40
57
114
124
7
9

15
16
83
20
21
30
32
33
34
35
115

2
2
2

6
6
6

3
3
4

2
6
14
7
14
7
1
8
1
8
3 14
3 14
3 14
3 14
3 14
3 14
3 14
3 14
3 14
3 14
3 14
3 14
15 16
4 17
4 17
13 20

5
4
4
4
5
2
3

10
10
8

4
1
3

'I
1
2

9
1
11

0.5
1
4
4
8
11
1
4 17
7
4
2
2
9
6
4
6 12
2
2
9
9
12
1
8
7
10
1 10
6
12
4
7
6
3
4
1.51
1
6
4
1
1
8
1
4
3
4
8
4
2
1
5
5
7
9
2
9
7
5
2
5
3
3
8
8
1
2
3
6
2
3
9
3
5
1
4
6

1
1
3

1
1

1

1

1
5
1
4
4
3
3
5
1
13
2

3
2
2
2
1
2

1

1

2c

3
1
2
1

1

1

lk

1

1
1
1

1
1

1

2

•

Ie
1

8
4

1

3

1

2
1

1
7

2

I-'
'-0

co

Table 21 (continued)
Mesquite

Key

Charcoal

Maize

Seeds

Snails

~~~~~~~~~~~~W~~~~~~~~~~~~

74
118
125
103
104
107
117
81
29
51
52
38
72
3

13 20
9 25
2B 33
2B 33
2A 34
2A 34
2A 34
2A 34
5B
5B
6
6

8
8

6

Key:
Charcoal:
tvlesquite:
t-l:lize:
Seeds:
Snails:
i

2
8
1
2
2
3
4
5
2
4
2
4
3

SN
VOL
CRE
IRN
BRN
ROO
CRN
MSQ
HCl<
CAS

5
9
5
3
7
5
5
10
1
3
1
1
8
12
8
-

2
3
6

9
8

1
2
2
3
1

6

3
1
3

4

2
3
4
9
5
7
9
22

1
1
7
1
4
5
1

1

lk
1
lk

1

lc

2

1

1

1
1

1
I

I
I

2

4
4

Sample Number
Voltnne
Creosote
Iron\\DOd
Branch
Root
Corn
Mesquite
Hackberry
Gastrocopta

I

~

- Excavation Unit

FEA - Feature

SLT - Saltbush

PV - Palo Verde

SAP - Sap.vood

TRN - Transitional

c - cob fragments
DRP - Dropseed

~

HAW - Hawaiia

SUC - Succinea

k - kernels
- Amaranth

1

LEV - Level
SAG - Saguaro
HRT - Heartwoerl
CHI ..: Chia
I-'
\0
\0
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TABLE 22
NUMBER OF IDENTIFIED SPECIMENS AND NUMBER BURNED
AZ AA:12:486
==========================================================

TAXON
Sa1ientia
Crotalidae (includes
Crotalus sp.)
Kinosternon sp.
Gopherus agassizi

NISP
2

3
1
1

BURNED

o
o
o
o

Aves
Lophortyx gambe1ii
Bubo virginianus
Buteo sp.

11
1
3
1

o
o

Mammalia

44

3

Leporidae
Sy1vi1agus sp.
Lepus ssp. (includes all
species)

3

o

86

15

183

29

7

3

10
5

o
o

Rodentia
Sciuridae
Ammospermophi1us harrisii
cf. A. harrisii
Spermophi1us or
Ammospermophi1us sp.
Geomyidae
perognathus sp.
Sigmodon sp.
Canidae (includes Canis
sp. and cf. Canidae)
Taxidea taxus
Artiodactyla
Odocoi1eus cf. O. hemionus
small mammal
medium mammal
medium/large mammal
large mammal
extra large mammal

1

o

1

o

8
2

o

o

1

o
o

9
3

1
1

16
3

2
1

385

33

7
70
30
1

7
3

3

a
a
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saltbush charcoal from a roasting pit on the north end
of the site dating to 2300 + 100 BP.

Accelerator dates

on two maize samples paired with the mesquite charcoal
samples yielded dates of 2790 + 60 BP (AA-2782) and 2594 +
70 BP (AA-2783).

Reasons for the discrepancy in the maize

and charcoal dates are not known.

Given the similarity of

the three radiocarbon dates, the site can tentatively be
dated from 2500 to 2200 BP.
Summary
Excavations of the Cortaro Fan site suggest that the
site represents intensive use of the floodplain zone, as
indicated by the site size, tool assemblage, number of
features and the presence of a deep midden.

Subsistence

remains recovered from the site indicate that cUltigens
were used, and the intensity of occupation may be related
to agriculture.
Transect Survey Data
Four floodplain sites were recorded on the transect
survey, all of which are located adjacent to the Santa
Cruz on the western edge of the survey area (see Figure
15, p. 155).
Table 23.

Size, density and diversity are listed in

Two small mUltiple activity and two limited

activity sites were found.

The two small multiple

activity sites are located adjacent to one another and
their assemblages are similar.

They may represent one

Table 23
LATE ARCHAIC SI'l'l:"S -- ROBLES AND IXlRHAM TRANSOCrS

Site NUliber

8-3
8-4

Size{a:a l

3600
14260

Diverslt!

Nuaber
01 Iool_

.217+

.64

16

.497+

.59

Densit!.

Tool:Deb

Percent
Oroundstone

Nuaber of
Features

lli.n

Diagnostics

1:4

present

1

SMA

Cienega

9

1:12

present

0

SMA

Tools

1:2

0

0

LA

Cortaro

8-116

704

.009

.30

2

8-128

9350

.007

.52

14

1:3.8

0

0

LA

San Pedro

8-143

4200

.032

.52

14

1:6.5

0

0

LA

Proj. Pt.

0-38

7000

.004

.58

6

113

7

0

LA

San Pedro

0-80

1800

.024

.54

6

1:6

0

0

LA

Cortaro

1.01+

.69

15

1:8.6

LMA

Pedro,
San
Middle
Archaic,
Hoboka.

.008

.87

18

1:9

LMA

Blko,
Hohoka.

0-277

50000

0-290

240000

present

3

asny

present

i~;i~~i;li~~;-b;;;d-~~-IOO~ collection strategy unless noted
+collecllon circles

N

a

N
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large site, but this is extremely difficult to determine
because alluvial burial may have obscured site boundaries.
These remains contrast with the large, dense sites
observed along the upper reaches of the Santa Cruz in
the 100 percent survey.

However, if R-3 and R-4 are

associated, the combined size and diversity would approach
that of other floodplain sites.

Another factor that may

account for the lack of large multiple activity sites is
alluvial burial (Katzer and Shuster 1984).
Data from

~xcavated

Floodplain Sites

Four excavated sites in other portions of the basin
provide data on Late Archaic occupation.

These are

agricultural villages located along major waterways.
Three of the sites contain artifact-rich midden zones with
many features.

At Milagro, two pithouses and seven bell-

shaped storage pits were excavated from a small portion of
the site (Huckell and Huckell 1984).

Artifact density was

estimated to be high, and diversity calculated from the
artifact assemblage is .61.

Maize was recovered from

13 (72%) of 18 analyzed flotation samples (Hucke1l and
Huckell1988:8).
The Pantano site (AZ EE:2:50) is a deeply buried
alluvial site along Pantano Wash, with cultural deposits
up to 1.5 m. thick, including ash, charcoal, fire-cracked
rock, artifacts and bone (Hemmings et ale 1968).

Rock-
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filled hearths and two tightly flexed burials were found.
Both corn and cactus pollen were discovered in one burial.
Recent excavations at the historic mission of San
Augustin have exposed a fairly substantial Late Archaic
occupation, including pithouses, storage and roasting pits
and activity surfaces (Elson and Doelle 1987).

Maize

was recovered from flotation samples from three pithouse
floors.
Additional excavations at the Valencia site
documented Archaic pithouses, and corn pollen was found
on two manos from the houses (Doelle 1985).

This is a

Rillito-phase Hohokam site, so the extent and nature of
the Archaic remains is unknown.
Summary
Floodplain occupation has been documented by the
Northern Tucson Basin Survey to consist primarily of
large sites yielding dense artifact scatters and numerous
surface features.

This pattern is similar to sites

recorded elsewhere in the Tucson Basin.

Archaeological

remains recovered from the floodplain sites point to more
intensive use of the floodplain, resulting from either
prolonged use, reoccupation or occupation by larger
groups.

Implications of the differences between upper

bajada and floodplain occupation are examined in the
following chapter.
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CHAPTER 7
PATTERNS OF SETTLEMENT AND MOBILITY
IN THE TUCSON BASIN
This chapter focuses on the implications of the
present study for reconstructing the Tucson Basin Late
Archaic settlement system and interpreting Late Archaic
adaptations.

Three potential subsistence-settlement

models are proposed and existing models are evaluated
using the Tucson Basin Survey data.
Ethnographic Models of
Settlement and Subsistence
Ethnographic analogy has recently been used to infer
many aspects of prehistoric Southwestern adaptations
(Powell 1983; Minnis 1985; Hunter-Anderson 1987; Lekson
1988).

Models for the southern Southwest have often

relied on analogy using the Pima and Tohono O'odham.
These Piman groups are part of a single linguistic
phenomenon extending from northern Mexico to southern
Arizona, covering a 35,000 square mile territory (Fish
and Nabhan in press).

Piman groups in the Gila-Salt

River Valley were sedentary agriculturalists relying on
irrigated cu1tigens, primarily wheat.

While ethnographic

analogy with these groups has been used to interpret
Hohokam adaptations, the Tohono O'odham model has been
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used to -explain early agricultural adaptations in the
Sonoran Desert (Crosswhite 1981).
The Tohono O'odham practiced a mixed subsistence
strategy of hunting, gathering and floodwater farming with
biseasonal mobility between the lowlands and mountain
bajadas.

This "two village" pattern involved having

winter villages at upland well sites and summer residences
near fields along the river (Castetter and Bell 1942;
Fontana 1981).

Summer villages were located near farm

plots at the mouths of washes, where groups practiced akchin farming, hunted and collected mesquite.

winter camps

were placed in the upper bajada zone adjacent to permanent
water, primarily springs or seeps.
Tohono O'odham groups often herded cattle, and
Underhill (1939:29) reports up to ten cattle per family.
The grazing and water requirements of these herds would
have increased the need for permanent water and grazing
land and significantly influenced group movement (Fish
and Nabhan in press).

Animal transport may also have

facilitated movement from one zone to another, making
biseasonal movement a more logical strategy.

Given the

potential bias created by cattle ownership, the Tohono
O"odham "two village" model cannot be used as a direct
analogy for the Late Archaic.

Any interpretations of

settlement and mobility must consider the influence of
cattle herding on Tohono O"odham adaptations.
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Tucson Basin Survey Data
Analysis of Late Archaic site distribution in the
Northern Tucson Basin has documented differences between
upper bajada and floodplain occupation.

The nature of

these differences is difficult to interpret, however,
because surface assemblages were the primary data base
used to infer behaviour and sample sizes were small.
The differences between floodplain and upper bajada
sites can be illustrated by comparing site types in the
two zones.

Limited activity sites are dominant (69%)

in the upper bajada.

~hese

yielded moderate to low

tool diversities and often contained specialized tool
assemblages and high tool:debitage ratios which suggest
a focus on resource procurement.

Most are located near

riparian vegetation and saguaro, and may have been
occupied to exploit these resources.
Multiple activity sites comprise 31 percent of upper
bajada sites.

The multiple activity sites often contain

evidence of multicomponent occupation, however, and it is
difficult to discern the Late Archaic component.

These

sites often have fairly high artifact densities and
diversities.

Although some surface features are present,

they lack the number of features and depth of deposits
characteristic of the floodplain sites.

Excavations at

AZ AA:12:84 reveal that this site represents a campsite
focused on hunting and gathering.

This may be the pattern
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of occupation at other upper bajada multiple activity

sites.

Additional excavation combined with subsistence

analysis is needed to evaluate the type of occupation
represented at these sites.
The floodplain is characterized by a high percentage
(71%) of large, mUltiple activity sites.

These

sites contain dense artifact scatters with high
tool diversities.

Tools and debitage representing

manufacturing, repair and maintenance activities are
present, along with abundant informal groundstone.
Surface remains include features and trash deposits.
Excavations at the Cortaro Fan site and other sites in the
basin have documented the presence of pithouses, storage
pits, thermal features and/or deep midden deposits.
All excavated sites on the floodplain with identifiable
botanical remains have yielded maize.
These differences in occupation are also apparent
when Middle and Late Archaic site distributions are
compared.

Although a Middle Archaic component has been

identified at AZ AA:12:86 and Middle Archaic points were
recovered at the Cortaro Fan site, no other evidence of
Middle Archaic floodplain occupation has been found in
the Tucson Basin.

Middle Archaic occupation of the upper

bajada has been documented (Dart 1986; Douglas and Craig
1986; Roth 1987), along with occupation of the Picacho
region north of the basin (Bayham et al. 1986; Halbirt and
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Henderson 1989).

The absence of Middle Archaic floodplain

occupation may be related to site visibility.

However,

differences in the pattern of exploitation of each
resource zone may exist as Middle Archaic groups may have
exploited upper bajada resources with limited use of the
floodplain.
Late Archaic settlement patterns indicate a dramatic
shift in occupation.

The upper bajada yielded similar

remains, with multiple and limited activity sites, but the
pattern of occupation on the floodplain is significantly
different.

The large multiple activity sites on the

floodplain indicate an intensity of occupation that is
unparalleled in previous periods.

This shift may be tied

to a reduction in residential mobility, as changes in
settlement pattern are argued to be a major correlate of
sedentism (Beardsley et al. 1956; Rafferty 1985).

The

following section discusses potential subsistencesettlement models that may account for these differences
in occupation.
.

.

Potential Subsistence-Settlement Models
The regional data base furnished by the Tucson Basin
Survey allows for the formulation of competing settlementsubsistence models to provide behavioral reasons for the
settlement patterns.

Three models can be hypothesize? to

account for the nature of Tucson Basin Late Archaic site
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distributions.

The first is that temporal differences

between upper bajada and floodplain occupations exist.
These may therefore represent two separate settlementsubsistence adaptations separated in time.

This model is

difficult to evaluate because all site designations were
made using projectile point styles that encompass long
time spans.

Table 24 shows the distribution of point

styles on the upper bajada and floodplain.

No differences

in the recovered point styles from the upper bajada or
floodplain can be documented, although a larger number of
Cortaro points are found in the upper bajada.

The only

available radiocarbon date from an upper bajada site in
the Tucson Basin is from the La Paloma site (1690 + 200
+BP) indicating a later occupation.

Dated floodplain

sites range from 2000 to 2800 BP (Table 2, chapter 2,
p. 42).

At present, the idea that temporal differences

may account for the observed settlement patterns cannot
be discounted, and many additional chronometric dates are
needed to evaluate this hypothesis.
The second hypothesis is that these sites represent
two independent settlement-subsistence systems; one
located on the floodplain and the second along the upper
bajada (see Fish et ale 1988).

Floodplain occupation

may represent remains of sedentary agricultural groups
practicing floodwater farming on the floodplain and
adjacent alluvial fans, while upper bajada occupation may

Table 24
Projectile POint Styles - Upper Bajada and Floodplain

Upter

Floodplain

Bajada

Site Type

Point Style

LMA

San Pedro = 2
Cienega/Cortaro = 1

SMA

LA

Site

Type

IMA

Point Style
San Pedro = 1
=1
Cortaro = 1

San Pedro/Cortaro

San Pedro = 1
Cortaro = 1
San Pedro/Cienega = 1
San Pedro = 2
Cortaro = 5
Cienega = 3

N
I-'
I-'
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represent dispersed shifting settlements focused on
farming along the major washes extending from the
mountains (see Figure 20).

Groups did not exploit

other resource zones given the redundancy of resources,
especially riparian vegetation and water sources, in the
two zones.

Ethnohistoric data indicate that the Pima and

Tohono O'odham groups in the Sonoran Desert practiced a
variety of subsistence practices, including floodwater and
ak-chin farming.

A similar subsistence mosaic may have

been present prehistorically.

More subsistence data and

excavation of upper bajada sites are needed before this
hypothesis can be evaluated.
The third model is that these sites represent the
same group alternatively exploiting the floodplain
and upper bajada, perhaps on a seasonal basis.

Two

possibilities exist; one is that groups operated as
"foragers"

who made a series of residential moves

throughout the year following seasonal resource
availability (see Figure 21).

A fairly homogeneous

distribution of multiple activity sites located near
exploitable resources would be expected if this pattern
was present (Binford 1980).

This model does not account

for the large number of limited activity sites in the
upper bajada and the intensity of floodplain occupation.
The second option is that these sites represent
sectors of a logistic mobility strategy, with primary
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emphasis on the floodplain and resource procurement or
temporary use of the upper bajada (see Figure 22).

The

large floodplain sites may represent prolonged occupation
and a reduction in residential mobility, reoccupation or
occupation by larger groups.

These sites are located near

dense stands of vegetation, a reliable water supply and
arable land.

Elsewhere in the Tucson Basin, excavated

Late Archaic sites along the floodplain reveal a similar
pattern of occupation.
The use of cultigens by floodplain occupants may
account for the intensive use of this zone.

Agriculture

would have increased the density of resources and made
the floodplain a more attractive environment.

Storage

of cultigens and other resources, such as mesquite and
saguaro, may have facilitated a reduction in residential
mobility, and stored local resources could be used if crop
yields were insufficient.
One reason the use of cUltigens would result in more
intensive floodplain exploitation may be related to the
additional labor and time demands for tending crops and
maintaining fields.

Fields would have to be cleared,

tilled and weeded, and additional time would have to be
spent ensuring that crops had an an adequate water supply
and were protected from rodents and other animals.
Groups likely continued to exploit other
environments, especially the upper bajada, at least on
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a seasonal basis.

The role of the upper bajada sites is

difficult to determine at the present time.

Surface

assemblages indicate that most are limited activity sites
oriented toward exploitation of upper bajada resources.
The majority of these sites are located along the major
washes that extend from the mountains and on terraces
with dense stands of saguaro.

Tucson Mountain sites are

located adjacent to the floodplain, and Tortolita Mountain
sites are within 10 km of the floodplain, so they are
within the foraging range of floodplain habitation sites.
The multiple activity sites in the upper bajada are
also adjacent to the major washes and the small number of
features, lack of trash deposits and data from excavated
sites suggest temporary, perhaps seasonal use.

It is

possible, however, that these sites represent small
agricultural settlements, especially when Simmons' (1986)
recovery of cUltigens at small, ephemeral lithic scatters
is considered.
Evaluating Existing
Settlement-Subsistence Models
The three subsistence-settlement models currently
used to account for Tucson Basin Late Archaic adaptations
are analyzed in light of the data base available from
the Tucson Basin Survey and other excavated sites in the
Tucson Basin.
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Empty Niche Hypothesis
One of the major questions raised by

ne~,

data from

the Sonoran Desert is the viability of the lIempty niche ll
hypothesis first postulated by Haury (1976:346) to
account for the presence of the Hohokam.

This hypothesis

suggested that Archaic populations did not regularly
exploit the floodplain zone.
Recent work in the Sonoran Desert has challenged the
idea of an open niche.

The presence of small agricultural

villages on the floodplain of the Santa Cruz and other
river valleys during the Late Archaic (see Figure 3,
chapter 2, p. 44) refutes the hypothesis that this zone
was unoccupied and unexp10ited prior to the arrival of the
Hohokam.

The prevailing evidence points to the existence

of small agricultural villages dispersed along the major
waterways during the Late Archaic.
No comparable Late Archaic sites have been reported
from the Gila-Salt River Valley.

Wilcox (1979) has argued

that this may be the result of factors such as alluvial
burial, modern development and lack of survey along
the floodplain.

One site recorded in the late 1960's

indicates that a pattern similar to the Tucson Basin may
have existed in the Gila-Salt region.

The Gila Dunes

site, located near Florence, Arizona on the floodplain of
the Gila River, contains evidence of an intensive Archaic
occupation (Fish n.d.)

The site yielded a high-density
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lithic and groundstone scatter, fire-cracked rock and
numerous surface features eroding from a large dune
adjacent to the floodplain.

No systematic investigations

have been conducted at this site and no subsistence data
are available.

The artifact assemblage and features

suggest that this may represent an agricultural village.
Many traits defined as intrusive Hohokam have a
long history in southern Arizona.

Items were apparently

adopted at different times as different needs arose.
Haury (1957) excavated Late Archaic cremations at the
Cienega Creek site.

Elaborate stone artifacts, including

basalt trays and stone donuts, have been found at the
Matty Canyon sites (Huckell 1987).

Two fired clay

figurines from the Milagro site in the eastern Tucson
Basin and a fired clay bead from a roasting pit at the
Cortaro Fan site indicate that ceramics were used by Late
Archaic populations.

Figurines were argued to be part

of the complex of traits brought in by the Hohokam, but
their presence at a Late Archaic site suggests they were
indigenous to the region.

The advanced grounds tone

complex, argued to be a hallmark of the Hohokam, was most
likely adopted slowly and did not result in the complete
elimination of other types of groundstone.

For example,

at the Red Mountain site, an early Vahki site (Morris
1969), both basin and trough metates occur.
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Recent revisions of the Hohokam chronology place the
dates for the beginning of the Pioneer Period between AD
150 and AD 500 (Schiffer 1982, 1986; Plog 1980; Wilcox and
Shenk 1977).

These dates support the conclusion that the

adoption of traits such as ceramics coincided with their
appearance elsewhere in the Southwest.

It is apparent

in many regions of the Southwest that ceramic period
developments result from the elaboration of adaptations
that began during the preceramic period.

Interaction with

other groups, especially those in northern Mexico, may
have facilitated the adoption of items such as cultigens
and pottery.
Work at early Pioneer Period sites has also
challenged the model of early Hohokam occupation
established on the basis of Snaketown data (Haury 1976).
Little is known of Vahki site structure, but evidence
indicates that Vahki period sites represent small
agricultural villages dispersed along major waterways,
a pattern that virtually mirrors the Late Archaic (Ives
and Opfenring 1965; Morris 1969).

Similar early ceramic

period remains have been found in the Tucson Basin at the
Dairy site (Fish et ale 1987), Corona del Tucson (Huckell
et al. 1987) and Los Morteros (M. Bernard-Shaw, personal
communication, 1989).
Cable and Doyel (1985) have proposed an intermediate
stage between Late Archaic and Vahki occupations.

They
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have named this phase "Red Mountain" after the
archaeological remains from the Red Mountain site (Morris
1969).

The Red Mountain phase was created following the

excavation of one shallow square pithouse with thick,
lightly polished ceramics at Pueblo Patricio, a Hohokam
site on the Salt River.

Radiocarbon dates from the house

place i t at 50 BC - AD 87, but there are problems with the
dates.

Cable and Doyel (1985:44) claim that two small

rectangular houses at Snaketown represent Red Mountain
houses, and houses from the Dairy site (Fish et. al 1987)
and Corona de Tucson (Huckell et al. 1987) may represent
similar manifestations in the Tucson Basin.

However, no

Red Mountain phase sites have been discovered to provide
information on the site structure and overall artifact
assemblage.

The status of Red Mountain as a separate

phase is still precarious.

Perhaps the most significant

aspect of this hypothesis is that it illustrates the fact
that researchers are no longer looking at early ceramic
period material as unique or extremely disparate from Late
Archaic material.
At present, data from the Tucson Basin have
the strongest potential for refuting the open niche
hypothesis.

The apparent paucity of Archaic remains from

the Gila-Salt River Valley and the fact that many early
Hohokam manifestations are present in this zone may
indicate that a different pattern of occupation occurred
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in this region.

While the Tucson Basin data suggest

there was no "empty niche" during the Late Archaic, this
is not directly applicable to the Salt-Gila River Valley.
Although new data on Late Archaic occupation of the
Tucson Basin challenges the open niche hypothesis, the
remaining two subsistence-settlement models are not as
easily evaluated.

Huckell'~

riverine hypothesis states

that Late Archaic populations inhabiting the San Pedro and
Santa Cruz River valleys were heavily dependent on maize,
and that the floodplain was attractive because of alluvial
aggradation.

The presence of agricultural villages in the

floodplain zone indicates that groups were farming in this
zone; however, it is impossible to determine the degree
of agricultural commitment with current data.

Subsistence

data from the upper bajada sites are not sufficient to
establish whether these groups were agriculturalists with
shifting settlements, so the dual settlement hypothesis
(Fish et ale 1988) should be considered as a potential
model for the Late Archaic settlement system.
Summary
Analysis of the Tucson Basin Survey data, along with
excavated material from the upper bajada and floodplain,
indicate that differences in occupation of the two zones
exist.

It is not possible to evaluate fully these

differences at the present time.

The available evidence
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does indicate that the floodplain was a major locus of
Late Archaic occupation, and this occupation is apparently
related to the distribution and availability of resources
and subsistence practices, specifically maize agriculture.
While surface evidence and excavated material indicate
upper bajada sites are short-term occupations focusing
on local resource procurement, they may also represent
temporally distinct occupations or shifting agricultural
settlements.
Concluding Remarks
This study is a preliminary assessment of the Late
Archaic settlement patterns in the Tucson Basin using
survey data to provide information on occupation of all
ecological zones.

It is the first regional study of Late

Archaic adaptations in the Tucson Basin.

Differences

in the occupation of two ecological zones, the upper
bajada and floodplain, have been documented, and three
subsistence-settlement models have been proposed to
account for these remains.
As is the case with any preliminary study, this
analysis has raised many additional research questions
for future investigation.

Perhaps the most significant

problem facing researchers in this area is establishing
refined chronologies for projectile point styles so that
chronological contemporaneity can be established between
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various settlements.

Two new poipt styles, the Cienega

and Cortaro points, have been documented in this region in
the past five years (Huckell 1987; Roth and Huckell 1988).
Recognition of the variability in point styles has enabled
classification of more sites as Late Archaic, but the time
span represented by these styles is still uncertain.

Many

additional chronometric dates are needed before Late
Archaic settlement systems can be reconstructed with any
degree of certainty.
Additional information on upper bajada occupation is
a second area where directed archaeological research could
strengthen inferences concerning Late Archaic land use
and subsistence practices.

Three upper bajada sites have

been excavated, and material recovered from these sites
indicate that they represent temporary occupations focused
on local resource procurement.

However, additional

excavations of multiple and limited activity sites are
needed.

Obtaining sUbsistence remains should be of

primary concern, as these data would provide information
on seasonality, as well as documenting the presence or
absence of cultigens.

They would enable researchers to

determine if upper bajada sites represent temporary,
seasonal occupations or shifting agricultural settlements.
Finally, additional research is needed is to
determine the relationship between Late Archaic and early
ceramic period occcupations.

Recent evidence from the
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Tucson Basin and San Pedro Valley (B. Huckell, personal
communication, 1989) has documented the presence of small
agricultural villages dispersed along major waterways.
Although these data challenge the idea that the floodplain
was unoccupied during the Late Archaic, they do not
provide information on the relationship between these
sites and early ceramic period occupations.

A similar

pattern of adaptation has been inferred, but no direct
continuity has been established between the two.
Recent research on the Late Archaic of the southern
desert has documented a much different pattern of
occupation than the mobile hunter-gatherer models
previously used to account for Archaic adaptations.
Knowledge of Late Archaic adaptations is essential for
understanding processes of cultural change in the Sonoran
Desert leading to the development of ceramic period
groups.

The knowledge obtained by examining Late Archaic

settlement patterns can shed light on this problem.

We

are only beginning to discover that nature and variability
in Late Archaic adaptations, and future research should be
directed toward discovering how these groups adapted to
the southern desert.
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MATERIAL TYPES-NORTHERN TUCSON BASIN SURVEY

CC-l

Basalt:
1.
2.
j.

CC-2

Extrusive Igneous

Texture: porphyritic-aphanitic (fine grain to vesicular)
Color: characteristically black, dense a..'1d massive
Source: Tucson Mountains, Sananiego Hills south
through Altar Valley; srrall source northeast of
Owl Head Butte.
Porphyritic Andesite; Extrusive and Intrusive Igneous

1.

2.
3.
CC-3

Texture: porphyri tic-phaneritic and porphyriticaphanitic, granular texture
Color: gray to purple
Source: Tucson and Torto 1ita Mountains
Andesite:

l.

2.
3.
CC-4

Extrusive Igneous (Fine-grained Rhyolite)

Texture: aphanitic to glass
Color: range of chilled glass, brick red, pink,
purple, orange and yellow
Nearest Source: Rillito Peak (Tucson Mountains)
Olivine rock:

1.

2.
3.
CC-5

Igneous (Olivine Basalt)

Texture: aphani tic to porphyritic-aphanitic;
nurrerous phenocrysts of plagoclase, olivine,
pyroxene, and amphibole (any number of green
phenocrysts); note: this does not include
diorite and diorite-porphyry.
Color: dark bra-m, gray, black, purple, tan and green
Source: unknown
Granite and Grano-diorite

1.

2.
3.

Texture: phaneri tic but the average crystal size
ranges fran less than one-half inch to more than
one inch; large phenocrysts of biotite
Color: whi te, tan, green, gray, brCMIl
Source: 'Ibrtolita Mountains, back side of
Tucson, Catalina and Picacho Mountains
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•
Gneiss:

CC-6
1•

2.
3.

CC-7

M:tamorphic

Texture: layered; a type of foliation in which
the planar elements are produced by alternating
layers of different mineralogical composition; a
higher grade of metamorphism in which minerals
are stretched, mashed and completely rearranged
Color: dark green with alternating bands of
white, green and gray
Source: Southwest flanks of Tortolita Ivlountains
Chlorite Schist:

l.

2.
3.

CC-8

Texture: aphanitic fine-grain material;
occasionally banded ; quartzite appearance
Color: light green to greenish yellow and gray
Source: there are outcrops of this material
between Wild Burro and Ruelas Canyon and a large
alluvial deposit on the bajada between Wild Burro
Wash and Cochie Canyon on the west
Tabular ratite:

1.
2.
3.

CC-9

Metamorphic

M:tamorphic (Tortolita Quartzite)

Texture: aphanitic fine-grain material occasionally banded
Color: gray to tan-white
Source: isolated outcrops on upper bajada of the
Tortolita Mountains
Ultramylonitic Gneiss (Mylonitic Quartzite)

l.

2.
3.
CC-lO

Texture: aphanitic; a vitreous (glassy) texture
with less than 20% phenocrysts
Color: translucent gray to black
Source: Tortolita Mountains
Amole Arkoses:

l.

2.
3.

Clastic Sedimentary (Si 1tstone )

Texture : aphanitic; microcrystalline
Color: black to gray
Source: there are large outcrops of this
material on the west side of the Tucson Mountains
and alluvial deposits south of Ina Road between
the Santa Cruz River and the Tucson Mountains;
also, a source is in the Black ~iountains east of
the Tortolita Mountains
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CC-12

Quartzite:
I•

2.
3.
CC-13

Metamorphic

Texture: nonfoliated rock conposed principally
of quartz ; individual grains in quartzite are
deforrred, interlocked, and refused so the rock
breaks across the grain.
Color: white, tan, green, brown, gray, orange, yellow
Source: has not been located
Cherts, Agate, Chalcedony and JastEr

Texture: cryptocrystalline quartz with
innumerable submicroscopic crystals
2 • Color: varies
3 • Source: west side of the Tucson Mountains (gray material)
1.

CC-14

Quartz

CC-IS

Obsidian (non-local)

CC-16

ratite:
1•
2.
3.

Texture: porphyritic-phaneri tic and porphyriticaphani tic; phenocrysts are canmon (I 0% or rrore)
Color: gray and grayish purple
Source: 'Ibrtolita Mountains
Diorite-Diorite Porphyry

CC-17
1.

2.
3.
CC-18

Texture: porphyri tic; the groundrnass is fair I y
but not aphanitic; dense
Color: fairly dark overall; greenish-black
Source: Tortolita Mountains (west side)
Sandstone/siltstone members:

1.
2.
3.
CC-19

Igneous

Clastic Sedimentary

Texture: medium-grained to fine grain clastic
texture; grains well sorted
Color: red, bravn and orange
Source: east of 'Ibrtolita Mountains
Schist:

.t-letarrorphic
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CC-20

Slate:

CC-2l

Hematite:

CC-22

Apache Tear :
1.
2.
3.

CC-23

Metamorphic

2.
3.
CC-24

Extrusive Igneous

Texture: glassy pebble
Color: black to gray
Source: Queen Creek and Palorras M::mntains (Yuma)
Lirrestone:

1.

Mineral

Sedimentary

Texture: crystalline limestone is conposed of
interlocking crystals of calcite
Color: gray
Source: west of Safford Peak, Tucson Mountains
Unidentifiable Igneous and M:tamorphic Rock

l.

2.
CC-25

Texture: phaneri tic, porphyritic-phaneri tic, and
porphyritic-aphanitic
Color: all colors
Arkose Redbed Fonration:

1.
2•
3•

CC-26

Clastic Sedimentary

Texture: fine grain gritty, soft rraterial
Color: red to brcwn
Source: west. side of Tucson Mountains by the Desert Museum
Tabular Andesite

1.
2.
3.

Texture: fine platy material
Color: gray
Source: Sananiego Hills
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APPENDIX B
NORTHERN TUCSON BASIN SURVEY DATA

ASSEMBLAGE COMroSITICN -- NORTHERN TUCSON BASIN SURVEY*

Identified

Site I
U:x:ation
AZ M:12:167
UB

Cbll
Strat PPIS
100%
1

AZ M:12:234

UB

100%

1

AZ M:12:306

UB

100%

1

MA stanred

M-349

UB

100%

4

lIZ M:12:64

UB

100%

1

lIZ M:12:167

UB

100%

lIZ M:12:161

lID

AZ M:12:235

Cbre
RI'F Cbre '1'001
4
0

BF
0

sc
0

tent
4

1

6

6

3

1

2

5

3

lOur 1 MA 3

3

4

3

1

7

4

0

0

4

1

100%

0

2

3

UB

Chdes

0

3

AZ M:12:237

UB

Circles

2

AZ M:12:242

lID

100%

AZ M:12:244

UB

100%

1

lIZ M:12:272

lID

100%

1

2

2

lIZ M:12:307

UB

100%

1

2

AZ M:12:366

lID

100%

0

AZ ,\.'\:12:309

UB

100%

1

lA

AZ M:12:390

UB

100%

1

lA

AZ M:12:402

UB

100%

lIZ M:12:407

lID

Circles

1

SP

lIZ M:12:429

UB

100%

1

enrt

AZ M:12:432

lID

100%

PPf Type
EIko
Pelona

1 Pinto

0

1

1

19

12

0

0

0

0

0

10

32

2

0

-- I

16

59

0

0

1

14

76

3

0

1

0

6

7

0

0

7

7

2

21

37

3

o ,..,..

9

6

18

71

1

0

3

16

1

0

9

36

1

0

1

8

0

0

11

23

1

0

2

5

31

7

0

2

2

56

1

1

8

55

5

0

6

33

2

0

6

3

1

1

5

2

1

4
1
1

2

lIS

I

1

1

1
1

I
I
Manos Metates
0
0

rn

1 Cien 1 MA -2

Tool
D:!b
'Ibtal 'Ibtal
11
22

Plane
2

4

6

1

1

1

1

--

1

3

66

0

0

1

--

16

145

1

0

1

11

0

0

4

2

0

0

N
W
N

Assemblage Composition -- Northern Tucson Basin Survey
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2

SP

1

4

17

0

0

11

59

1

1

25

116

7

1

1

22

88

3

0

3

12

31

0

0

24

39

19

87

5

1

1

8

54

1

0

3

1

6

17

1

0

4

3

8

44

1

0

5

6

15

66

10

3

5

46

0

1

2

25

170

2

0

3

46

364

3

0

10

55

0

0

10

74

0

0

1

9

1

0

5

2

0

0

19

32

2

0

18

72

2

0

AZ M:12:435

UB

100%

1

AZ M:12:436

UB

100%

0

4

3

1

M-267

UB

100%

0

17

7

1

M-274

UB

100%

9

9

M-283

UB

100%

1

6

1

M-312

UB

100%

5

1 Cien 1 MA 5

2

7

2

M-345

UB

Circles

3

1 SP 2 frags 2

1

8

1

M-346

UB

100%

2

1 IA 1 frag 3

2

M-361

UB

100%

1

Cien

M-381

UB

100%

1

OJrt

M-384

UB

Circles

0

M-395

UB

Circles

2

M-396

UB

Circles

4

M-401

UB

Circles

4

M-409

UB

Circles

1

M-418

UB

100%

M-434

UB

AZ M:12:158

3

o::>rt

1

1

3

o::>rt

1

1
1

9

6

o::>rt 2 MA 6

1

13

16

SP

7

2

3

o::>rt

1

2

100\

1

IA Up

EP

100\

0

1

AZ M:12:232

EP

100%

0

1

AZ M:12:262

FP

100%

0

1

*dala fran surface collections
**addi tional grrundstone noted; not collected

1

2

--

1
2

2

2

1 SP 3 frags 2
2

2

2

1
1

2

--

2

2

1

2

1

5

4

4

5

11

1

2

--

I

present

N

w
w

ASSHvlBLAGE COMEOSITION -- ROBLES AND DURHAM TRANSECl'S

Site I
R 3

Olll
Locaticn Strat PPIS
CIrcles 1
FP

Iden.
PPl' 'I}IpeS

CIen

Olre
j
Tool D:!b
I
BF SC J):!nt Rl'F Olre Tool Plane ill 15 'Ibtal 'Ibtal Manos Metates

Circles

R-4

FP

R-1l6

FP

100%

1

Old

R-128

UB

100%

1

SP

R-143

FP

100%

1

[A

D-38

LB

100%

1

SP

D-80

LB

100%

1

Olrt

D-277

LB

D-290

LB

Circles
100%

3 SP 1 MA

4

Elko

1

1

6

4

2

1

4

2

1

3

1

1

16

67

9

108

1

1

4

0

0

1

8

14

53

0

0

6

5

14

91

1

0

6

20

1

0

6

37

0

0

15

128

18

161

1

2

2

2
1

3

1

5

1

2

1

2

1

3

3

4

3

2

1

1

1

present

present
3

1

KEY:

UB

Upper baj ooa

Flcx:rlplaln
LB
UMer bajooa
Middle Archaic
MA
IA
Late Archaic
Chirlcarua
Chir
Cien = Cienega
Olrt
Olrtaro
SP
San Pedro
F'P

PPl' = Projectile polnt
BF = Bifaces
SC = Scrapers
DENI' = J):!ntirulates
Rl'F = Retooched flakes
ill = Graver
IB = Hanrerstcne
DEB

= D:!bitage

N
W
oJ::.
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LITHIC CODE SHEETS
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ARTIFACT CATEGORIES EMPLOYED IN ANALYSIS
Lithic Tools
Projectile points
Bifaces
Scrapers
Denticulates
Retouched Flakes
Cores
Core tools
Planes/choppers
Hamrnerstones
Graver
Drill
Notch
Mano
Metate
Polishing stone
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PROJECTILE POINTS
Material
Provenience
FN
Tool Size = L, w, Th
Blade Length
Stern Length and width
Type
Cortaro (TCB)
San Pedro
Cienega
Pinto
Chiricahua
Unidentifiable
Earred
Stern type
Expanding
Contracting
Straight
Tapering
Absent
Shouldered
Notching
Corner
Side
Basal
Absent
Side and base
Base
Straight
Convex
Concave
Pointed
Absent

Cross-section
Bi-convex
Bi-concave
Concave-convex
Lenticular

Blade Form
Triangular
Ovoid
Leaf-shaped
Rectangular

Serration
Present
Absent

Flaking Pattern
Parallel
Irregular

Fl aking Ty'pe
Percussion
Pressure
Mixed
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BIFACES
Material
Provenience
FN
Type
Knife
Preform
Elongated, thick
Elongated, thin
Small, thick
Small, thin
Unknown
Point Frag
Whole
Tip
Medial frag
Base
Missing tip
Unknown

Reworked
No
Tip
Base
Tip and base

Size (whole) = L, W, Th
cortex percent
Type of flaking
Pressure
Percussion
Percussion with pressure
Shape
Oval
Ovoid (elongated)
Rectangular
Parallel
Bi-pointed (Lanceolate)
Triangular
Irregular
Unknown
Tear-drop
Edge Angle
Acute
45-75
Steep

Flaking Pattern
Parallel
Irregular
Uniform
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APPENDIX D
AZ AA:12:84 EXCAVATION DATA

AZ AA:12:84 - Excavation Unit Descriptions
Unit
NIIOWI02

Depth of
Dep)sits

Feature # Feature Type

Corrments

1

Nll 9Wl 24

50 em BUD
(30 m of fill)
26 em BUD

Nl18W76

50 em BUD

3

Hearth

Nl19W66

35 an BUD

NONE

N/A

N140W69

35 em BUD

NONE

N/A

N126W80

65 an BUD

NONE

N/A

N131W84
NI06W86

30 em BUD
68 an

NCNE

NONE

N/A
N/A

General alluvial fill.
Surface ash stain; didn't extend subsurface.
Brown loamy fill to 40 an - get alignment from SW
to NE at 48 an which represents old stream bed.
Artifacts below this (inc. ppt). Eroding bedrock
at 68 em BUD.

N144W54

NE - 40 an
N\'J - 58 an

NONE

N/A

NI06Wl14

20 an

Up~r 40 em with dark loam, sone ash, charcoal
and burned bone. No feature apparent. Large
quanti ty of gravel, large rocks. Rodent and root
disturbance.
Located on north end of site across small wash .buffware ceramics.

Hearth
Check

2

4

Dam

Check dam

Bottans out on bedrock.
Check dam located across old stream bed; buffware
ceramics
Pot drop on surface; general alluvial fill in
up~r levels.
Extended unit fran NW quad (l m x
50 em) to excavate feature. caliche level at 30
an BUD.
Fast edge of site; general alluvial fill; bottans
out on decomposing bedrock.
Three projectile points (2 San Pedro, 1 Cienega)
found in upper levels. Bottans out on decomposing
bedrock.
Old stream bed encountered at 20 em BUD caliche
level at 21-27 an BUD. Sterile soil at 65 em.

~

N.
,I:>.

o

AZ:AA 12:84 -

Feature!

~

IDeation

1

Hearth

NllOwl02-Center
of site

2

Check dam

Nl19W124

3

Hearth

Nll8W76 NW quad extended to
west (1 m x
50 em unit
excavated)

4

Check dam

NI06W114

Feature Descriptions

Depth

Comnents

17-40 em BUD
(20 em deep)

Ashy soi 1 with rock fill;
few pieces of charcoal

Surface to 30
an BUD

4 rectilinear rocks crossing
old stream bed - 1 m long
Large rocks may have been
used to line hearth; ash and
charcoal present, few pieces
of fcr.

o - 20 em

Crosses wash on north edge
of site - 2.5 m long

N
~

I-'
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APPENDIX E
AZ AA:12:486 EXCAVATION DATA

EXCAVATION UNIT DESCRIPTIONS .. -

Number of

-- -

------_ ...

I

2 x2

Ie

2

2 x2

IC

-

AZ AA:12:486

. _.......... _-

Feature

50 cm.

I

8

70 cm.

3

6

-

Surface fealure-fcr, gs

34

-

Roasting Ilit

33

-

lIearth

--'I'~"

..... - ... - .

Feature
..

J"~

Uesc r lI,t i
UL

UII

U .... L

I

.

Surface rock
feature

2A

2 x2

IC

70 cm.

Excavation of ft!il. 34 - roasting lIlt

21\

I x I

Ie

55 cm.

Excavation of fea.

2C

I xI

H:

60 cm.

I

2

:I

2 x2

Ie

70

2

14

CIU.

35

:n - hearth

-

Episodes of
erosion and refillillll present

Charcoill, ash,
fcr - corn rt!maills & clay
bead fOlllld;391
BC (2290 UP) nale
Episodes of reuse
apparent - corn
remaills

Ash Dllmp

Charcanl, ash &
fcr - dUlDlled from
feu. 34

Roast illg pit

Roasting pit.
wilh charcoal
corll - 383 lie
(2332 liP) lIale

Ash duUlI' for
fea. 14

"'A

2 x2

Ie

30

CIII.

I

19

Ash Dump

4

I x2

:111

3U

CIII.

I

17

Roast"ing I'il

lIi-seclion of
feature - largest.
011 sile

"
N
~

W

Excavation Unit Descriptions
AZ AA:12:486
Page 2
~~

'iA

-

2x2

I

Number of

-----_ .......

.....

4D

38

p~

..

elU.

.~u

... u.lI,;.,
2

"'eature

I,'euture

IIUliluca

IVPt:

21

-

UeSt~
01

cs cluste." -

-

rock feature hearth?

511

1. x 2

4U

40

CIU.

~

-

-

'it:

1. x 1.

4U

35

CIII.

~

-

-

51l

2x 2

4D

33

t:lII.

t\

-

-

'iE

2x2

41l

35

elU.

I

32

lIearth

UII J I.

4 fs j n 14ash to
south

~urface

46

rill. lou

"aed-packed geo10Cic/occupation
surface found at
35-38 CUI. in all
units

,
lIeavy rodent
dl~turbance-

.,

SF

I x2

4U

35 cwo

5(:

I x2

4D

35 cwo

()

2 x2

5A

60 cwo

.,
.,

7

2x2

28

30 cwo

I

,

only patches of
comllact soil

-

-

-

-

-

-

11

liard-packed soil
encountered north of 5C/5n

Excavation of
alluviulU
to
determine extent
widden

Deflated
"earth

N

oJ:>.
oJ:>.

Excavation Unit Descriptions
AZ AA: 12:486

Page 3

u- -- --

,

Size

- i-_ ..

L --

f'

8

2 x 2

C)

2 x 2

5C/58

90

CIII.

10

2 x 2

48

40

CIII.

1,10

5C

f'caLul-e
Numb
--

Number of

u
CIII.

~

--

I

25

"

--

--

tliclden zOlle ash, Iil.hlcs,
bOlle, gs.i olle
slUall fragmenL
of corll
Hidden zone

"

--

tliddell zOlle rodent disturbance

0

--

--

tlidden zone fisllsticks near
unit on surface

511

t:I

2 x 2

50/411
border

30

CID.

I

20

14

2 x 2

0C/IC
border

70

COl.

I

7

----

~

--

2 x 2

--

...

!

.

12

-----

-

alluvinl filIold alluvial
sUI-face ill 1st
5 Col •

511

,50 cm.

"
--

Ilesc r ll" i CIII

--

2 x 2

CUI.

UI-C

- ,

Surface
activity
area

II

40

Fea t

I

Surface
hearth
Roasting
pit

lIave hardpacked surface
in SE corner
analogous to
surface in
5A - 5G

-

N
~

U1

Excavation Unit Descriptions
AZ AA:12:486
Page 4

,-

Number of

. - ...... _._ ...

.. _.... -

-- ... -- --

-- -- ..

15

2x2

38

:10 cm.

I

16

2 x2

511 Tr. 5

90 cm.

.,

.. ---

Feature

......... "" .

Feature

16

Surface
hearth

• J

It.;;

lIesc r i I'l I 011
U

f II

-

I'oss i b I e eroded hea r t h One fs on
surface; IIl1e
pulled f.-om
trench 3 m.
north of uni I
FeR, darker
ash suggests
eroded feature in 45 50 cm. level

.

17

2x2

5G Tr. 3

100 cm.

18

2 x2

51) Tr. I

40 cm.

19

2x2

511 Tr. 6

77 cm.

.,
.,

I

--

--

til ddell zone

--

--

Excavation
of hardpacked "occupation
surface"
adjacen~ to
5F/5G

13

lIearth fs wlfcr

Basin metate
found in
upper level s
of trench
near feature
midden zone

~

I
N
,J:::o

0\

Excavation Unit Descriptions
AZ AA:12:486

Page 5
.'eature

--------

-.-- -- -

Featu,"e

Uescr i I,l ion
-- - .. - -

--

"

--

--

cwo

I

9

Ilea rt h

CUI.

I

40

Surface
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Excavations at AZ AA:12:84 were performed by the
University of Arizona Archaeological Fieldwork class,
and I would like to thank Robin Poague and Meg Burns for
helping supervise the excavations.
Volunteers finished the excavations, and I am
eternally grateful to Jim Vint, Leon Lorentzen, Russ
Wilde, Wendy Tolleson, Russ Nelson, Dave Rankin, Ed
Wright, Jim Bayman and Carrie VerPlanck for their help.
Excavations at the Cortaro Fan site were performed by
a second University of Arizona Archaeological Fieldwork
class. They were great to work with, and made the
fieldwork fun and productive. Thanks to Dave Rankin,
Angie Trautman, Lee Otis, Pat Negri, Ev ~vhi tehead, Julie
Longo, Debbie Holiday, Susan Dins, Nicole Armstrong-Best,
Tamara Barry-Glauz, Amy Gifford-Smith and Marty Murphy.
Excavations continued with volunteers from the Arizona
Archaeological and Historical Society. Many thanks to
Russ Wilde, Bobbi Lee, Barbara Snyder, Bill Morris and
Doris Richard, and thanks to Bill Hohmann for letting me
"borrow" his class one Saturday to finish some excavation
units. I would especially like to thank my dear friends
who not only toiled in the cold and heat, depending on
the time of year, but even gave up their Saturdays to
do it!! Thanks to Jim Vint, Ed Wright, Leon Lorentzen,
Wendy Tolleson, Russ Nelson, Ken Fordyce, Tina Lee, Brian
Trostel, Sue Bierwirth, Linda Pierce and Jeff Baker for
their help. Thanks, too, to Rich Lange for helping map
the site and John Field for providing information on the
geomorphology.
Many people helped with the laboratory analysis for
Cortaro Fan. Thanks to Charlie Miksicek for doing the
flotation analysis, Linda Pierce for the faunal analysis,
and Jim Vint and Wendy Tolleson for helping with the
groundstone and debitage analysis. Students from Project
Origins, a program designed to teach handicapped students
basic archaeological skills, washed and labeled most of
the artifacts, and I am very grateful for their help.
The dissertation itself proved to be a labor that
involved many different people. Thanks to Ron Beckwith
for doing the drafting and Amy D'Allessandro, Wendy
Tolleson, Donna Winham and Marilyn Saul for typing tables.
Thanks also to Leon Lorentzen for numerous trips to Tucson
Blueprint, to Art Vokes for endless hours doing computer
printouts, and to Chris Szuter and Kelley Hays for helping
me get the figures ready for the grad college!
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I honestly do not have the words to express my
gratitude to the people that have supported me emotionally
through all of this. Thanks to the Department of
Anthropology writers Group, the DAWGS, for reading
endless chapters on the Archaic! Thanks to the Bozo
Gourmet Society for their friendship and the opportunity
to discuss my ideas in an enjoyable atmosphere. A special
thanks to the people who have always been there for me
through it all: Donna Winham, Sari Miller-Antonio, Clare
Yarborough, Susan Bierwirth, Leon Lorentzen, Art Vokes,
Linda Pierce, Kelley Hays, Jennifer Strand, and Joe Ezzo.
Thanks to Carol Kriebel for being there throughout those
first years of graduate school; her friendship made it
bearable.
To my friends outside the department--to all the
folks in Colorado, Lynnalison and Art Martin, Wendy
Tolleson, Laura Stuckey, Kathi Alt, Leslie Rankin, Gwen
Brown and Shiela Donnelly--thank you for being you, for
letting me interact with the "real" world once in awhile
and making me realize what is really important in life.
Thanks especially to Dudley Gardner and Russ Tanner, who
taught me how to do archaeology and who have been two of
my greatest supporters and closest friends throughout my
graduate career.
To my sisters, Nanci, Valerie and Judie, I want to
offer my deepest gratitude for all their love and support.
They have always been there when I've needed them and have
helped give me the strength to continue on.
And last, but certainly not least, to my parents,
Joyce and Ted Roth. I think they honestly never thought
they'd see this come to fruition, but here it is! They
have not always understood what I'm doing, but they've let
me do it; they have never faltered in their support of
me and have believed in me even when I didn't believe in
myself. It is because of their dedication, love and'
strength that I have been able to accomplish this, and
they will never know the depth of my gratitude for all
they have done.
It is to them that I dedicate this
dissertation.
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