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ABSTRACT 

This report presents the results of the Class II (sample) survey of the Tucson Division 
of the Central Arizona Project. The survey was designed to test the predictive model 
developed as a part of the Class I (overview) survey of the project area (Westfall 1979). 

Statistical tests using the survey data show that the model was not particularly 
successful in predicting the location of cultural resources within the survey area and that 
it definitely underestimated the archaeological sensitivity of Zone 4, the creosote-bur 
sage community, which covers most of the project area. Although there was no 
significant difference in the frequency of sites between zones, the survey results suggest 
that Zone 3, which includes the desert wash systems of the area, is relatively higher in 
archaeological sensitivity. 

An alternate model based on topography and availability of water is evaluated using 
the survey data. This model may provide a more accurate approximation of site 
distribution. 

Finally, recommendations for selection of an aqueduct alignment or alignments and for 
future archaeological work are provided. As suggested by Westfall, the areas along major 
water sources such as the Santa Cruz River, McClellan, Brady, and possibly Durham 
washes, are high in archaeological sensitivity. More sites and larger, more complex sites 
are concentrated in these areas; construction in these areas should be minimized or 
avoided if possible. 

Additional archaeological studies should attempt to assess the relationships between 
sites, and to determine whether the topographic model proposed in this report may be a 
reliable predictor of site location. Further survey may permit refinement of this model, or 
may suggest an alternative which is a better estimator of site distribution. The necessary 
data concerning functional site types are not readily derived from surface observations, 
and model testing may await excavation of some sites in the area. 

ix 



MANAGEMENT 
SUMMARY 

This report presents the results of the Class II (sample) 
survey of the Tucson Division of the Central Arizona Pro
ject. The fieldwork was conducted by the Arizona State 
Museum from April 1 to June 11, 1980. The survey was 
designed to test the predictive model developed as part of 
the Class I (overview) survey of the project area (Westfall 
1979). This involved survey of 110 40-acre units in order to 
gather sufficient data for statistical tests. The supplemen
tary survey covered an additional 1800 acres, for a total of 
6200 acres (approximately 9. 7 square miles). 

Thirty sites were located during the Class II survey; 23 
were within the sample units of the probability sample, for 
a mean of 0.31 sites per unit, or approximately 5 sites per 
square mile. Because the area surveyed is a very small frac
tion of the project area (less than 3 percent), these figures 
may not accurately reflect the number of sites expected to 
occur in the project area as a whole. 

Four probable village sites were recorded plus seven large 
prehistoric artifact scatters which may indicate villages or 
base camps. A variety of limited or special activity (not 
habitation) sites were recorded, including agricultural sites 
(2) and plant gathering and/or processing (3). The remain
ing prehistoric sites (8) are small artifact scatters of un
known functional type. Seven Historic period sites (one of 
which is a historic component at one of the prehistoric sites 
mentioned above) were located. These sites included a var
iety of artifact and feature types. 

Seventy-four of the 110 sample units surveyed contained 
nonsite artifact scatters, both prehistoric and historic, or 
isolated artifacts. These are extremely difficult to assess, 
especially their relationship to buried deposits, without any 
excavation data from the area. This problem needs to be 
addressed in later phases of study. Only 13 units were with
out cultural resources of some type. 

Westfall's model was tested using the survey data, but 
was not especially successful in predicting the location of 
cultural resources in the survey area. It definitely under
estimated the archaeological sensitivity of Zone 4, the 
creosote-bur sage community, which covers most of the 
project area. Although there was no significant difference 
in the frequency of sites between zones, the survey results 
suggest that Zone 3, which includes the desert wash systems 

X 

of the area, especially the McClellan Wash area, is rela
tively higher in archaeological sensitivity than the other 
zones. The Santa Cruz River area (no longer affected by 
Phase A) was only poorly assessed because of problems with 
access to private land. The survey did not locate any large 
sites in this area, although they are expected to occur along 
the river. Based on the survey results, several models of site 
distribution were discussed. An alternate model, based on 
topography and availability of water, was evaluated using 
the survey data. Although several strata thus delimited are 
roughly isomorphous with Westfall's zones, in theory the 
topographic model should more accurately approximate site 
distribution. In this case, statistical tests of several varia
tions of this model demonstrated less significance than 
those ofWestfall's model. 

Finally, recommendations for selection of an aqueduct 
alignment or alignments and for future archaeological work 
are provided. As Westfall suggested, the areas along major 
water sources such as the Santa Cruz River, McClellan, 
Brady, and possibly Durham washes, are high in ar
chaeological sensitivity. More sites and larger, more com
plex sites are concentrated in these areas; construction in 
these areas should be minimized or avoided if possible. 
Proposed aqueduct routes III B pipe and XIII are preferred 
from an archaeological perspective. 

Additional archaeological studies should attempt to as
sess the relationships between sites and to determine 
whether the topographic model proposed in this report may 
be a reliable predictor of site location. Further survey may 
permit refinement of this model or suggest an alternative 
which better estimates site distribution. The necessary data 
concerning functional site types are not readily derived 
from surface observations, and model testing may await 
excavation of some of the sites in the area. 

As expected, the survey results indicate that the poten
tial for future research into the Hohokam occupation of the 
area is extremely high, especially studies which focus on the 
exploitation of supposedly marginal areas such as the area 
along McClellan and possibly other major washes in the 
project area. Of special interest is the likelihood that the 
nature of this occupation may have varied through time 
with the availability of water. No evidence of Paleo-Indian 



or Archaic occupation of the area was identified during the 
survey; however, such sites are likely to be deeply buried 
and may only be located by a specifically designed testing 
program. 

It is recommended that Class III survey of the preferred 
route include a multipurpose testing program designed to 
(1) locate buried Archaic sites and (2) more accurately 

Manag_ement Summary xi 

assess the nature of the nonsite surface scatters and isolated 
artifacts, and the relationship(s) of these small surface clus
ters to possible buried archaeological deposits. It is 
suggested that such a testing program should be guided by a 
geomorphological study of the area which could identify 
areas with the greatest potential for buried sites. 





Chapter 1 

PROJECT DESIGN 

This report presents the results of the Class II (sample) 
survey of the Tucson Division of the Central Arizona 
Project (CAP). The fieldwork for this project 
was conducted by the Arizona State Museum (ASM) from 
April 1 to June 11, 1980. The survey was designed to (1) 
test the predictive model developed as a part of the Class I 
(overview) survey of the project area (Westfall 1979) and, 
(2) provide additional archaeological information for use by 
the U.S. Bureau of Reclamation (USBR) in project 
planning. This report will present the cultural resources 
identified by the survey and assess the utility of the model 
using these data. It also includes information on previously 
recorded sites (from ASM site files) , the results of attempts 
to relocate some of these sites, and a discussion of the 
utility and reliability of the survey data in attempting to 
characterize the archaeology of the project area. 

PROJECT HISTORY 

Since 1978 the Arizona Projects Office of the U.S. 
Bureau of Reclamation has been involved in planning the 
Tucson Aqueduct, a division of the Central Arizona 
Project that will bring water from the Colorado River to the 
Tucson Basin. It will join the Salt-Gila Aqueduct just 
north of Picacho Reservoir. 

The USBR is considering a number of alternate means of 
transporting and storing the water, including several 
systems of open canals, pipelines, storage facilities and 
pumping stations. An environmental impact statement is 
being prepared, detailing design, environmental and public 
considerations. The cultural resource evaluation provided 
by the Class II survey will be included in this comparison of 
the proposed aqueduct corridors. Based on those 
considerations, USBR will select one of these corridors, 
and the Class III survey will be limited to this area. 

A Class I survey (an overview) of the project, which 
included San Xavier, Mt. Lemmon, Cortaro, Tortolita 
Mountain, Red Rock, and Picacho USGS quads, was 
conducted by Deborah A . Westfall of the Arizona State 
Museum (Westfall 1979). Westfall's report summarized and 
evaluated previous archaeological research in and near the 
project area, including data concerning the specific 
location and nature of known cultural resources within the 
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project boundaries. Site types and environmental zones, 
based on available information on plant communities, were 
correlated to provide a predictive model of cultural resource 
sensitivity that the USBR could use in project planning. 
Each proposed corridor was then ranked according to its 
projected impact on those resources. 

THE SAMPLE SURVEY 

The research design prepared for the sample survey 
included a definition of the project area, sampling design, 
and suggested research orientation based on currently 
available archaeological information. 

During initial planning for the Class II survey, it was 
decided that a "regional" approach was preferable to 
confining investigations to the area within the proposed 
corridors. Therefore, a project area was defined that 
encompassed all alternate routes for the Tucson Division of 
CAP and the areas between them (Figure 1. 1). A 50,000-
acre block, including the upper slopes of the Picacho 
Mountains, was excluded from the project area because it is 
a distinct zone which will not be affected by construction of 
any of the alternative alignments. This procedure was 
advisable for a number of reasons both practical and 
archaeological. 

1. The regional approach is more appropriate to USBR 
requirements (and perhaps other contracting agencies) 
because it can accommodate greater flexibility in 
project planning. For example, in the original request 
for proposals (RFP) it was estimated that three 
corridors would be identified within each of two 
reaches. When the research design was prepared, this 
number had increased to 13 for Phase A and : 6 for the 
northern portion of Phase B with additional changes 
anticipated. While these were mostly variations on 
the original corridors, they did include numerous 
additional segments. The regional approach used in 
designing the sample survey permitted the 
archaeological study to proceed independent of these 
revisions. 

2. The USBR selected corridor locations largely on the 
basis of topography, to take advantage of the slope of 
the land and to minimize pumping. This process 
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introduces an environmental bias for archaeological 
studies that must be restricted to the area within the 
proposed corridors; however, it is impossible to assess 
the extent or nature of (therefore to compensate for) 
its effects on those studies without considerable 
regional data for comparison. Such bias is intolerable 
when the model to be tested is based on 
environmental variables which are influenced by 
topography and elevation, as in this case. This was the 
single most important factor in rejecting any sampling 
strategy confined to the area within the alternate 
corridors. 

While a regional approach to the Class II survey had 
much to recommend it, one major drawback did exist. The 
area to be sampled increased to about 200,000 acres, with 
disturbed/ developed areas that were ultimately excluded, 
without increasing the acreage to be surveyed. This meant 
drastically reducing the sampling fraction, from the 20 
percent suggested in the RFP to between 2 and 3 percent of 
the project area ( 4400 acres). A 20 percent sample of the 
newly defined project area would have covered the 
equivalent of 150 percent of the area encompassed by all 
the proposed aqueduct routes. 

This problem raised several sampling questions. 
Researchers in archaeology and other fields have attempted 
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and Gallup polls. Both use a sampling fraction considerably 
less than 1 percent (Teer and Spence 1973). This is 
acceptable since the characteristics (or parameters) of the 
target population are well,known. Because of this, a small 
sample can be selected from various groups (subpopulations 
or strata), so the sample accurately reflects the opinions of 
the whole population. This situation is enviable, but it 
rarely occurs in archaeological research. Before this survey 
little research had been conducted in the project area, and 
the distribution of cultural resources was not understood. 

Most of the background information used to develop 
Westfall's model was extrapolated from Hohokam 
archaeological studies in other areas. The Class II survey 
was designed to provide a body of data with which to test 
the model and to project the nature of the archaeological 
resources likely to be affected by completion of the Tucson 
Division of CAP. However, it included only a small sample 
of the project area, which might, under certain 
circumstances, prove insufficient to accurately predict site 
density and distribution within the entire area. 

Westfall's model suggested that archaeological sensitivity 
may be predicted using vegetation zones (1979: 28,31). To 
test this, the project area was stratified along those lines. 
Four of the six zones (strata) that Westfall identified are 
present in the Class II project area (see Table 1. 1). 

Table 1.1 
VEGETATION ZONE DISTRIBUTION IN THE PROJECT AREA 

Vegetation Percent of Total Number of Sampling 
Zone Project Area Acreage Units Fraction ( % ) 

1. Riparian 2 2,960 20 27.0 
2. Mixed cacti,palo verde 33 51,640 30 2.3 
3. Desert riparian 5 6,720 30 18.0 
4. Creosote,bur sage 60 92,840 30 1.3 

Total 100% 154,16ot 110 2.8% 

t The remainder of the project area (above 50,000 acres) was developed/disturbed and was not included in the probability sample. 

to determine the minimum sampling fraction required to 
accurately characterize a target population. Figures ranging 
from 1 to 99 percent have been suggested, depending on 
the characteristics of the population, the level of accuracy 
required, and the information desired. A small sampling 
fraction may adversely affect the accuracy of predictions 
based on the resulting data. 

When collecting data for statistical tests, the absolute 
number of sample units is often more important than 
sampling fraction. Many tests require a minimum number 
of cases to be numerically valid. In this case, it was essential 
that enough units be surveyed in each stratum to permit 
statistical comparisons. 

The increased accuracy of stratified samples is clearly 
illustrated by well,known sample surveys such as the Harris 

Disturbed/ developed areas ( urban, industrial, and agri, 
cultural) were excluded from the sample survey, al, 
though they will be included in the Class III survey. 

The creosote,bur sage (Zone 4) and the mixed cacti,palo 
verde (Zone 2) communities covered 93 percent of the 
project area. This made it necessary to adopt a 
disproportional sampling procedure to obtain a sufficient 
number of units from the smaller strata. Figures 1. 2 through 
1.5 show the location of sample units in the project area. A 
total of 30 units (reduced from the 35 suggested in the 
research design) from each stratum was surveyed, with the 
exception of the riparian zone (Zone 1). 

All of Zone 1 is located along the Santa Cruz River. 
Most of the land in this area is privately owned and only a 
few landowners gave permission for access. By surveying all 
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state,owned land in this zone, the number of sample units 
in this stratum was eventually brought to 20, reducing the 
total number of sample units to 110. This still permits 
Westfall's model to be tested with some degree of 
reliability, considering the limitations of exclusively surface 
data. The validity of and problems with environmental 
strata will be discussed and evaluated in later chapters. 

A third consideration in developing the sampling design 
was the size and shape of the sample unit. Unit size was 
essentially determined by two factors, the total acreage to 
be surveyed and the minimum number of units needed to 
test the model. A 40,acre unit satisfied these requirements. 
Sample unit shape can be varied to suit the survey's goals. 
Different configurations are more efficient in terms of 
survey cost, time, effort, and archaeological success. 

If the project goals are to determine whether sites are 
present, what kind(s) of sites occur, and the relative 
frequencies of these different site types, then a "random 
walk," also called vector sampling, or any type of simple 
linear transect is most efficient (Mueller 1974; Spitzer 
1964). In this case, it is only necessary to walk a 
theoretically one,dimensional path and record the 
archaeological resources encountered. 

This type of survey does not provide spatial information 
and cannot supply data for assessing the number of sites 
expected to occur in a given area. It can be used to provide 
data on the presence and nature of cultural resources in the 
project area. 

To determine the relationship of sites to space, it is 
necessary to use two,dimensional units. These may be 
square, rectangular, round, or irregular, as long as they offer 
a reliable measure of the space surveyed. This procedure is 
inherently less efficient than a vector sample or random 
walk because it considerably increases the amount of 
archaeologically "empty" space which must be surveyed. It 
also requires greater time and effort, but it provides 
additional information not possible with a simple linear 
method. If this type of information is unnecessary for a 
particular study, then a two,dimensional unit should not be 
used. The goals of the Class II survey required that the 
resulting data provide a basis for assessing the relative 
number (and nature) of sites expected to occur in each 
stratum within the project area. Thus, two,dimensional 
units were used. 

Square (quadrats) and rectangular (transects) units were 
considered. Generally, quadrats are considered more 
appropriate for assessing the relationships between cultural 
resources, while transects are considered more efficient in 
terms of maximizing the number of sites discovered 
(Matson and Lipe 1977; Read 1977). The increased 
perimeter of long, narrow units increases the probability 
that some part of the unit will encounter a site ( the "edge 
effect"). In this way, transects locate more sites per area 

surveyed, but they inflate estimates of the number of sites 

in a given area. This may be controlled by using a 
correction factor in computing site density. 

The logistical advantages attributed to the use of 
transects may be due to the relative ease with which they 
may be delineated in the field under certain conditions; at 
times, however, other considerations outweigh the 
advantages. In this study, the need to maximize the number 
of units surveyed necessitated a small unit size. This 
requirement, plus the widely dispersed unit distribution 
necessary for good coverage, effectively negated the 
logistical advantages of transects. Although quadrats were 
selected for this study, transects would have achieved 
approximately the same results. The use of quadrats in this 
case should provide a more accurate estimate of the 
relationship of cultural resources to space within the project 
area, without introducing the inflationary error associated 
with the use of transects. 

A final consideration in developing a sampling strategy 
for archaeological survey involves the interval between 
crew me~bers, which may be considered a measure of 
survey intensity. This can and should be varied to suit the 
nature of the required information. For example, if the 
project goal is to locate large habitation or village sites, 
then an interval of 200 meters may be sufficient. If 
identification of all site level cultural resources is desired, 
an interval of 50 to 100 meters is preferable. In some cases, 
it is desirable to find as many of all types of cultural 
resources as possible. This would include large and small 
sites as well as nonsites such as small artifact clusters and 
isolated artifacts (Thomas 1975). This requires the use of a 
much smaller interval. 

For this study, it was preferable to gather as much data as 
possible about the distribution of all types of cultural 
resources to assess the relationship of those resources to the 
environmental zones identified in the model. Thus, an 
interval of 10 meters was selected, with each crew member 
responsible for 5 meters on either side of his or her line. 

This decision was the most significant factor in 
increasing the time, effort, and cost of the survey. In terms 
of finding the greatest number of sites in each area 
surveyed, the method was inefficient; it did, however, 
maximize the ability to locate smaller, less visible cultural 
resources. Combined with the unit mapping procedure 
discussed below, it was especially useful in determining the 
distribution of low density artifact scatters and in 
approximating site limits. 

The probability sample alone required a total of 188 
person,days. This included survey, mapping, travel, and 
location time for 110 sample units. From one to five units 
were surveyed in a day. 

Doelle (1977) has discussed the relative efficiency of dif, 
ferent survey intensities and the importance of suiting 
intensity to the project's research goals. He compared the 
acreage surveyed per person,day on several projects, 
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including the CONOCO nonsite study which he directed 
(Doelle 1976). With the exception of the Tucson Division 
survey data, the figures used in Table 1.2 are taken from 
Doelle (1977: 207). 

The figure for the Class II survey includes time spent 
travelling to and locating the widely dispersed units, survey 
at IO-meter intervals, unit mapping, and site mapping and 
collecting as warranted. The figure for the CONOCO pro
ject includes field time spent on the nonsite survey, which 
involved survey, mapping and collecting. It is not possible 
to estimate the interval between crew members for the 
CONOCO study, because each unit was covered repeatedly 
by a single crew member in an effort to approach total 
recovery. On the Orme Alternatives project (Fuller and 
others, 1976), the survey interval varied according to 
vegetation density, ranging from 7.5 to 37.5 meters be
tween crew members. These figures indicate a wide range in 
survey coverage per day, in large part attributable to the 
survey intensity desired. 

Table 1.2 
COMPARISON OF SURVEY COVERAGE OF 

RECENT PROJECTS IN CENTRAL ARIZONA 

Project 

Orme Alternatives 
Roosevelt Lake 
Horseshoe Reservoir 

CONOCO- Nonsite Study 
CAP-Tucson Division-Class II 

Acres Covered 
per Person-Day 

26.5 
16.8 
2.6 

23 .4 

An alternate strategy developed by Doelle (1977: 205) 
was considered for this study. Although ultimately rejected 
because it did not fit this project's specific goals, it merits 
further discussion as a possible strategy for future sample 
(Class II) surveys. 

Doelle proposed a hierarchical sampling design that dealt 
more efficiently with the problem of locating nonsites. 
Since these smaller, less visible cultural resources occur 
frequently, he suggested that a limited number of sample 
units be surveyed at a small interval, to accurately estimate 
the occurrence of nonsites. A larger proportion (up to 100 
percent) of the area could then be surveyed at a greater 
interval to locate the relatively rare but more visible large 
sites. 

As previously discussed, gathering sufficient data to test 
Westfall's model imposed certain constraints on the 
sampling strategy. Doelle's hierarchical strategy did not 
satisfy those requirements because it could not 
accommodate the number of units per stratum required to 
test predictions of site density within each zone. 
Considered on its own merits, however, his strategy might 
h ave been the most efficient method for accurately 
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characterizing the population of all types of cultural 
resources within the project area. 

THE SUPPLEMENTARY SURVEY 

This portion of the survey was to have investigated 
selected areas which, on the basis of existing archaeological 
information, were known or likely to contain cultural 
resources. Approximately 1600 acres were allotted for this 
part of the survey, with several potentially 
archaeologically-sensitive areas indicated. However, most 
of the supplementary survey's major focus was to be the 
Santa Cruz River area. Agricultural and industrial 
development plus problems with access to private property 
prevented implementation of this portion of the study, 
significantly affecting the overall supplementary survey, 
since the Santa Cruz River and its environs were expected 
to be the area where additional survey would be most 
productive. 

Therefore, most of the time allotted to this study was 
used in an effort to relocate sites recorded in ASM files, for 
which there was little or no useful data. This proved both 
enlightening and frustrating. The results of this procedure 
will be discussed in Chapter 4. The information produced 
may prove useful in planning for this and future projects, 
especially Class I (overview) surveys which rely almost 
exclusively on site files and published data. 

NOTES ON FIELD METHODS 

Bureau of Reclamation surveyors staked sample units on 
two comers with flags. The units were well-marked, and 
the flags were usually easy to locate except when they had 
been broken by cattle or removed by unknown persons. As 
might be expected, the greatest problems in locating the 
flags were encountered in heavily vegetated areas, 
particularly in units in the mixed cacti-palo verde 
community. The difficulty increased when crew members 
had to walk one-half mile or more through heavy 
vegetation to reach the approximate location of the unit. 
In the future it would be better if the surveyors did not flag 
the units more than one or two days before the scheduled 
archaeological survey. Although the units are already 
marked, more time should be allotted to locate the units in 
dense vegetation where the flags are difficult to spot. It is 
also advisable that surveyors mark the "route" into the 
sample unit where conditions make this a likely problem. 

Having trained land surveyors preflag sample units 
insures a high degree of locational accuracy unattainable 
when field crews must approximate location of randomly 
selected sample units. Time spent locating sample units is 
reduced, and the accuracy of the sample survey is increased. 
Preflagging sample units is recommended for future Class 
II surveys. 
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The survey methods outlined in the research design had 
to be altered slightly when the field crew size was reduced to 
five from the planned six persons. Instead of two crews of 
three persons, the crew worked as one team. This 
procedure may have been more efficient, since we could 
deal more rapidly with collecting and mapping at some of 
the larger sites that were recorded. With this one 
exception, the field methods presented in the research 
design remained unchanged. 

Sketch-mapping the unit while surveying proved highly 
efficient for a number of reasons. First, it often eliminated 
the need to map a site after the sample unit had been 
completed. Most of the information needed for site maps, 
such as location and approximate limits of features and 
artifact distribution, was recorded with reasonable accuracy 
on the quadrat map. Second, these maps quickly showed 
the relationship of cultural resources to topographic 
features such as washes, bedrock outcrops, and ridges. This 
relationship is important in trying to predict the kind and 
number of sites likely to be located along the preferred 
route. Third, this information, plotted uniformly for each 
unit, simplified inter-site comparison of artifact density and 
distribution. These maps, however, are not accurate to 
more than 10 meters, due to errors in pacing as well as the 
small scale required. 

In preparing these maps, intra-site artifact densities were 
indicated by hatching. Three categories of artifact 
density-low (1 to 5 artifacts per square meter); moderate 
( 5 to 10 artifacts per square meter); and high ( more than lO 
artifacts per square meter)-were utilized. This was 
standardized for all sites and was especially useful in 
identifying intra-site artifact concentrations. These terms 
also appear in the discussion of cultural resources in: 
Chapter 2 and in the site descriptions in Appendix A. 

Finally, the survey photographers experimented with 
different types of film. Archaeological photos are usual\y 
black and white prints, because the negatives last longer 
and provide the most permanent photographic record of 'a 
site. Color slides are often used for overall views of an area 
and for presentations in meetings and classes. We found, 
however, that color prints are often more useful than color 
slides because a projector or viewer is not needed, and they 
often provide more information and better clarity than ;a 
black and white print. We achieved especially good results 
with field artifact photographs. In this manner an accurate 
visual record of attributes such as artifact density or 
mechanical disturbance could easily be obtained. While 
color prints do not provide a permanent record, they are an 
excellent source of additional information when used with 
black and white prints. 



Chapter 2 

CULTURAL RESOURCES 

In this chapter the archaeological sites, artifact scatters 
and isolated artifacts recorded during the survey are 
summarized and discussed with reference to the site types 
described by Westfall (1979: 59,68). Complete individual 
site descriptions are in Appendix A . 

The site classification presented here is specific to this 
project and these data and is not intended as a typology by 
which all cultural remains -may be classified or described. It 
is based primarily on (1) surface artifact density and 
distribution and, (2) the presence or absence of certain 
artifact types and features. Since this classification is based 
entirely on surface indications, it will undoubtedly require 
modification if any of these sites are excavated. Table 2.1 
presents the sites recorded by the Class II survey, as well as 
the cultural resource type for each of the 30 sites located. 
These types will be defined in the following section. 
Figures 2.1 through 2.3 show the location of those sites in 
the project area. 

CULTURAL RESOURCES 
LOCATED BY THE CLASS II 

SURVEY 

Sites 

Type I Village Sites 

The most visible cultural remains this survey located are 
village sites AZ AA:3:19, AZ AA:3:32, AZ AA:7:15, and 
AZ AA:12:118. These are large habitation sites, at least 
300,000 square meters in area, that exhibit some 
identifiable features, a comparatively high artifact density 
and "exotic" artifacts such as decorated sherds, sherd discs, 
shell, and shell beads. 

At two of these sites, AZ AA:3:32 and AZ AA:7:15, 
perhaps the most noticeable "feature" is the considerable 
effect of pot hunting on them. Pit houses with adobe,lined 
walls have been exposed, and the surface artifact 
distribution has been drastically altered. 

AZ AA:3:32 contains one pit house partially excavated 
by pot hunters and two large and several smaller trash 
mounds. Two sites already recorded in the ASM site files 
(AZ AA: 7: 7 and AZ AA: 7: 13; see Chapter 4) are within 
0.5 to 1 mile of the site. Only subsurface testing can 
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Table 2.1 
SITES RECORDED DURING THE 

CLASS II SURVEY 

Cultural 
Site Sample Environmental Resource 

Zone Type 

AZAA:3:9 3 3 II 
AZAA:3:19 11 4 I 
AZAA:3:28 10 2 II 
AZAA:3:29 28 4 IV 
AZAA:3:30 16 3 II 
AZAA:3:3lt V 
AZAA:3:32t I 
AZAA:7:1 48 4 II 
AZAA:7:15 55 3 I 
AZAA:7:25 59 3 IV 
AZAA:7:26 61 4 II 
AZAA:7:27t III,V 
AZAA:7:28 53 2 III 
AZAA:7:29 54 3 V 
AZAA:7:30 50 3 II 
AZAA:7:31 44,45,46 3 III 
AZAA:7:32 66,71 3 II 
AZAA:7:33 51 3 V 
AZAA:7:34 83 4 V 
AZAA:12:118t I 
AZAA:12:119 92 2 IV 
AZ AA:12:12ot IV 
AZ AA: 12: 121 127 2 III 
AZAA:12:122t V 
AZAA:12:123t IV 
AZAA:12:124 108 1 IV 
AZ AA:12:125 112 1 IV 
AZ AA:12:126 91 2 III 
AZAA:12:127 101 IV 
AZ AA:12:128 111 IV 

t A total of 30 sites was located during the survey, but only 23 
were within the quadrats of the probability sample. Those sites for 
which no quadrat is given are not used in any calculations 
presented in Chapter 3. 

determine whether these may be part of the same site or 
associated sites, encompassing more than a square mile. 

AZ AA:7:15, covering about 300,000 square meters, 
contains four partially excavated pit houses and several 
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rock alignments. No trash mounds were recorded. Two 
other sites were recorded within three-fourths of a mile: AZ 
AA:7:27 and AZ AA:7:28. Both are special activity sites, 
which may be associated with the occupation of AZ 
AA:7:15, but no evidence was found to confirm this 
hypothesis. 

In contrast, AZ AA:3: 19 was in relatively good 
condition when it was recorded. Only two localized areas of 
pot hunting were found. Erosion has damaged a greater 
portion of the site, exposing much of the material that was 
recorded. 

AZ AA:12:118, recently recorded in ASM site files, was 
easily relocated. It contains several trash mounds, possible 
pit house depressions and house mounds, and rock 
alignments. Several unusual features were observed. These 
are pits or depressions filled or lined with cobbles and 
ground stone fragments, mostly vesicular basalt. These are 
probably not cultural features, but instead resulted from 
some type of disturbance. The site has been disturbed by 
pot hunters, but perhaps more by erosion. A burial was 
reported in a deep wash that runs through the site, possibly 
recorded in ASM files as AZ AA: 12:36. Recent attempts to 
relocate the site from the recorded data have been 
unsuccessful. 

Type II Large Artifact Scatters 

These sites consist of large artifact scatters including 
plain and painted wares; lithics including tools and cores; 
and ground stone. Seven scatters were recorded in the 
sample survey: AZ AA:3:9, AZ AA:3:28, AZ AA:3:30, 
AZAA:7:1, AZAA:7:26, AZAA:7:30, andAZAA:7:32. 
Two, AZ AA:3:9 and AZ AA:7:1, had been previously 
recorded. 

Three of these seven sites are less than 50,000 square 
meters in area and consist of a discontinuous surface scatter 
of artifacts, ranging from low to moderate density. Four 
sites, AZ AA:3:9, AZ AA:3:28, AZ AA:7:26, and AZ 
AA:7:32, are considerably larger-80,000 to 200,000 
square meters overall. These sites exhibit a low artifact 
density over most of this area with some high density 
artifact concentrations. It seems likely that these larger 
sites may be similar to those described in Type I, but they 
have not been subjected to the kind of human or natural 
disturbance that has exposed subsurface features at several 
of the village sites. Again, erosion was responsible for the 
increased artifact visibility on the surface, especially along 
minor washes. This sporadic exposure of subsurface cultural 
deposits may significantly affect future archaeological work 
in this area. Clearly, buried deposits do exist, but it is not 
known how they relate to the surface distribution of the 
cultural resources as they appear today. These sites may be 
villages or base camps, according to the site types defined in 
Westfall's model. 

Type III Specialized Sites 

This group of five sites includes all identifiable 
specialized or limited activity sites that the survey recorded. 
Two of these, AZ AA:7:27 and AZ AA:12:121, are 
situated on rocky hillsides and their most outstanding 
features are a number of bedrock mortars. Thin artifact 
scatters are associated with these features . 

One of the five, AZ AA:7:27, is less than one-half mile 
from AZ AA:7:15 and may be associated with it. Heavy 
plant growth along McClellan Wash near the site is today 
dominated by mesquite. After they were harvested, the 
legumes of these plants may have been taken to this site for 
processing, along with palo verde beans collected in the 
higher elevations nearby. 

AZ AA: 12: 121 is located in the Tucson Mountains. A 
rock shelter may be associated with the site, but it had bee11 
cleaned out some time before the survey began and 
contained no prehistoric cultural material. Artifacts were 
found in the talus below it and among the bedrock mortars 
scattered across the slope. 

AZ AA: 7 :28 is the only definite agricultural site found 
during the survey. It consists of two series of clearly defined 
checkdams, several other rock alignments, and at least 20 
to 30 rock piles. Few artifacts, mostly sherds, were 
recorded. This site is within 1 mile of AZ AA:7:15. 

AZ AA:7:31 is a very large site, more than 300,000 
square meters in area, and consists of a thin artifact scatter 
and at least ten rock piles and other amorphous rock 
clusters. These may (or may not) indicate prehistoric 
agricultural activities. The site is near McClellan Wash and 
presumably was fairly well-watered in the prehistoric past. 
The artifacts found on the surface were primarily chipped 
and ground stone. Several cores, a hammerstone, and two 
chipped stone tools were noted during the survey of this 
area. 

AZ AA:12:126 is a very small site, consisting of several 
low density sherd scatters and a scattered cobble ring 
(1.6,meters exterior diameter). A few plain ware sherds 
were the only artifacts found in association with this 
feature. While no indications of its function were observed, 
it was included in Type III because of its location and the 
presence of the cobble feature which may be of prehistoric 
origin. 

Type IV Small Prehistoric Sites 

Eight additional prehistoric sites were recmded and given 
ASM site numbers (AZ AA:3:29, AZ AA:7:25, AZ 
AA:12:119, AZ AA:12:123, AZ AA:12:124, AZ 
AA:12:125, AZ AA:12:127, and AZ AA:12:128). These 
are all artifact scatters, 20,000 to 50,000 square meters 
in area, with no surface indication of features. The artifact 
assemblages include plain and sometimes decorated sherds, 
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flakes, ground stone, and frequently chipped stone tools 
and cores, or both. Several of these sites include one or two 
possible rock clusters, but they are poorly defined. AZ 
AA: 12: 124 contains numerous clusters of river cobbles, but 
without excavation it is impossible to determine whether 
they are natural or cultural features. 

Subsurface testing is required to more precisely describe 
these sites. Surface data do not permit an accurate 
assessment of site function, so these sites cannot be 
assigned to any of the functional types defined in the 
model. Further study may indicate that these may be base 
camps or resource exploitation loci. 

T ype V Historic Sites 

Seven Historic period sites were recorded by the survey: 
AZ AA:3:31, AZ AA:7:27 (a multicomponent site; also 
listed under Type III), AZ AA:7:29, AZ AA:7:33, AZ 
AA:7:34, AZ AA:12:120, and AZ AA:12:122. Most 
contain one or more structures, but no two are alike. 
Although few were located, ranching, mining, and possibly 
other historic sites are found in all environmental zones. 
Complete descriptions are included in Appendix A. 

AZ AA:3:31 consists of a structure that appears to be a 
well or mine shaft, a possible water trough, a structural 
mound, and a thin scatter of historic artifacts. Some sherds, 
probably Piman, were also recorded. 

AZ AA:7:29 consists of a room outline, a metal water 
tank, two troughs, a corral, parts of a windmill, and a thin 
scatter of glass and metal artifacts, possibly dating around 
the 1920s. 

AZ AA:12:122 contains the wall remnants of at least 
one adobe structure, one unidentified structure and several 
trash mounds. Surface artifacts suggest a possible date 
between 1850 and 1920. 

AZ AA: 12: 120 consists of a house foundation with a 
brick chimney and the remains of several other structures. 
This site almost certainly belongs to the post, 1920 period, 
based on the artifacts present and the construction of the 
house. 

AZ AA:7:27, in addition to the prehistoric component 
previously described, contains two pits which appear to be 
due to mining or prospecting activities. Discarded ore, 
bearing rocks are found in and around them. Historic 
artifacts dating between 1870 and 1920 were scattered 
around the hill. 

AZ AA:7:34 is a large, thin scatter of historic artifacts 
dating between 1940 and 1950. No structures were 
identified, although a number of railroad ties which once 
may have formed a water control structure were found 
partially buried in and near the washes that cross the site. 

AZ AA:7:33 is another historic artifact scatter 
concentrated along the Southern Pacific Railroad line near 
Picacho. The artifacts recorded date from the early 20th 
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century to the present, and some may be associated with 
track construction or repair. The first Southern Pacific 
tracks were laid in this area in 1880 and have since required 
frequent maintenance. In several areas along McClellan 
Wash the survey noted water control structures, mostly 
retaining walls made of railroad ties, with artifacts 
frequently associated with them. The age of the structures 
is unknown, but they may have been built to protect the 
railroad right-of-way from erosion. These were not recorded 
as sites, but additional documentary research may indicate 
that such a determination is warranted. 

Nonsites 

Certain categories of cultural resources were recorded 
during the survey but were not given ASM site numbers 
because surface evidence did not warrant such 
classification. This does not imply that these remains 
should be ignored, but that further investigation is needed 
to determine the nature of these nonsites. Because of the 
general lack of archaeological excavation in the area, it is 
impossible to predict what these smaller scatters may 
indicate about subsurface material. Even if future testing 
should show that subsurface remains are not associated with 
these scatters, such cultural resources must be considered in 
project planning. 

Type VI Prehistoric Artifact Scatters 

This group includes eight prehistoric artifact scatters. 
These are thin, discontinuous scatters, consisting primarily 
of plain ware sherds and a few chipped and ground stone 
artifacts. It is unclear from the survey data what these 
scatters indicate about how prehistoric people used the 
area. 

The scatters found in quadrats IO, 20, 67, and 69 are 
especially problematic. At the time of the survey, the 
surface materials in those units were not judged to warrant 
their classification as sites; however, future investigation 
may indicate that this decision should be reversed. 

Type VII Historic Artifact Scatters 

This group consists of three isolated concentrations of 
historic household trash that probably result from single 
episodes of secondary deposition. It is also possible that one 
or more might be trash associated with a temporary camp. 

Type VIII Isolated Artifacts 

Sixty quadrats contained isolated artifacts or small 
clusters of artifacts. Frequently 10 to 20 artifacts, historic 
and prehistoric, were found dispersed fairly evenly 
throughout a quadrat. If the present context of these 
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isolated artifacts is accurate, then they do represent some 

prehistoric use of the immediate area. At present, it is 
impossible to determine what that use might have been. 

Like Types VI and VII, surface evidence does not 

warrant their classification as sites; however, no regional 

data exist to indicate the relationship of such limited 

surface evidence to possible subsurface archaeological 

material. Some of these clusters should be further 
investigated and possibly tested to determine whether they 

indicate buried archaeological deposits, and whether these 
nonsites may potentially yield valuable data on prehistoric 

land use patterns. Only subsurface testing and excavation 

of some of all types of cultural resources will permit analysis 
of the role of these nonsites. 

Units Without Cultural Resources 

Type IX No archaeological resources 

The units referred to in Chapter 3 as Type IX are those in 

which no cultural resources were recorded. Only 13 such 

units (12 percent) of the total llO were recorded. This 
indicates the abundance of archaeological respurces of 

various types in the project area. 

DISCUSSION 

Several problems with site definition have already been 

mentioned. This is an increasingly critical question in 

archaeology, which cannot be easily resolved. For this 

project's purposes, a minimal site definition required a 

surface artifact scatter with observable limits. Other 
attributes varied considerably. 

Frequently a survey unit contained several small, widely 

dispersed clusters of artifacts. Although possibly indicative 

of buried sites, these were not given site numbers. For 

example, four small surface clusters, each 60 meters apart, 

might actually outline a subsurface archaeological deposit 

240 meters long, but this cannot be determined from 

surface observations. While it is possible to identify the 

presence of sites from surface evidence, it is not possible to 

state with certainty that extremely low density scatters of 
artifacts do not indicate sites. Many large sites, especially 

Type I sites, have been exposed by erosion and pot 

hunting, and it is quite likely that similar sites exist 

elsewhere in the project area but have not been exposed. If 
this is the case, the site classification system used for this 
survey will have to be revised. 

Ideally site definition (or identification or recognition) 

might be based on the correlation of excavation and surface 

data; that is, surface and excavation data from known sites 

in a similar environment could be used to project the 

nature of subsurface remains at sites that exhibit similar 

surface manifestations. While this is not foolproof, it 
should be considerably more reliable than a determination 

based solely on surface data. Unfortunately, such data from 

the project area are practically nonexistent. 
Although the majority of the cultural resources identified 

during the Class II survey have not been given ASM site 

numbers, it is likely that further investigation would lead to 

site status for some. As mentioned, the archaeological 

potential of several of the nonsite scatters included in Type 

VI (and other such scatters in the project area) should be 
carefully considered in future studies. In calculating an 

expected site density from the sample data, it would be 

advisable to include these cultural resources as sites. 

SITE DENSITY WITHIN THE 
SAMPLE 

A total of 23 archaeological sites (Types I through V), 

both historic and prehistoric, were located in the 110 units 

surveyed as part of the probability sample. As discussed 

above, six nonsite prehistoric artifact scatters (Type VI) 
were located that might warrant classification as sites, 

although they have not yet been given ASM site numbers. 
To calculate site density, however, they will be included 1.n 

the total number of sites in the sample. The general lack of 

archaeological information from the project area and the 
complete absence of excavation data for the portion 

surrounding the Picacho Mountains makes it impossible to 

assess the relationship of these limited surface 
manifestations to possible archaeological deposits. It is, 

therefore, more "conservative" ( that is, there is less chance 
of misrepresenting the site density of the sample) to include 
this group of nonsite scatters in the site density figures. 

Thirty,four Type I through Type VI cultural resources 

were located in the 110 sample units surveyed ( 4400 acres 
or 6.875 square miles). None of the units contained more 

than one site. The mean number of sites per unit is 0.31 

(standard deviation 0.46), or 4.94 (standard deviation 

7 .36) sites per square mile. Because of the small sampling 

fraction (less than 3 percent) and the lack of regional 
archaeological data, it is impossible to determine whether 

the site density for the sample might be used to develop a 

reliable estimate of the population of sites in the project 

area at large. The figures presented above should, for most 

purposes, be restricted to describing the population of sites 
in the area sampled. 

SITE TYPES DEFINED IN THE 
MODEL 

The site types that Westfall outlined are: 
1. lithic procurement 
2. hunting and butchering 
3. plant gathering and processing 



4. base camp 
5. village 
6. agricultural and horticultural 
7. miscellaneous ( trincheras, bedrock mortats, 

petroglyphs, trails, and rock shelters) 
Many of these may be subsumed under one group, called 

special activity, resource exploitation, or extractive activity 
sites. These sites consist of an artifact assemblage which is 
more or less specific to the task at hand. However, 
considerable overlap is found in the types of artifacts 
associated with several of these types of sites. 

Lithic procurement sites may have been localized 
bedrock outcrops, where usable stone could be found. 
However, more likely raw material sources were the 
abundant cobble and gravel deposits along river terraces 
and on bajadas. Basalt, andesite, rhyolite, quartz, quartzite, 
and chert are available in these surface deposits. Westfall 
suggests that quarrying activities may have taken place at 
any of these locations, and that tool manufacture, as well as 
primary reduction, also may have occurred. These sites are 
expected to contain concentrations of debitage and cores, 
either singly or as one of several "reduction stations" within 
a site. Lithic reduction probably took place at multiple 
activity sites, as well as at these specialized loci. Other 
artifacts, specifically sherds and ground stone, are not 
expected to be found in any quantity at lithic procurement 
sites. 

No lithic procurement sites were identified during the 
Class II survey. This does not mean that they do not exist 
in the area, but it may indicate that lithic reduction more 
often occurred in conjunction with other activities rather 
than in isolation. 

· Hunting and butchering sites may occur anywhere 
within a target species' range but are probably most 
frequent near water sources where the movements of large 
game animals are most predictable. Smaller animals such as 
rabbits may have been killed throughout most of the study 
area, but they were probably butchered at base camps or 
villages rather than at specialized sites. These activities 
involve the use of various lithic tools: projectile points, 
knives, scrapers, and flakes. Westfall cautions that since 
h unting is a mobile activity many artifacts were 
undoubtedly removed from these sites. Ceramics and 
ground stone artifacts are not generally associated with 
hunting and butchering activities. 

No sites consisting primarily or exclusively of chipped 
stone tools and debris were recorded by the survey. Again, 
this does not imply that hunting and butchering loci do not 
exist in the area, but they may be difficult to identify. The 
material remains of a single episode of hunting or 
butchering may consist of tissue, bone, and possibly a few 
implements. This assemblage would be almost 
unrecognizable in the surface archaeological record today. 

A third type of specialized activity site identified by 
Westfall is plant gathering and processing. Wild plant foods 
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played an important role in Hohokam subsistence, as 
demonstrated by many recent archaeological studies 
(Goodyear 1975; llielle 1976; Raab 1974; Stewart and 
Teague 1974). The buds and fruit of several cacti and 
arboreal legumes were probably the most important. 

The legumes produced by mesquite, palo verde, 
ironwood, and acacia were probably utilized. Ethnographic 
data suggest that mesquite was most often used and that the 
flour produced by grinding the dried pods was possibly more 
important than the use of the seeds (llielle 1976:54). The 
beans could be gathered and removed for crushing, usually 
in a bedrock mortar which might be some distance from the 
plant squrce (Doelle 1976:54). Goodyear (1975:167) states 
that if the beans were processed at the resource site, the 
seeds were parched and then ground in a metate. This 
indicates that at least two different procedures may have 
been used to render the beans edible. Both authors suggest 
that the beans were frequently processed at the base camp 
or village, rather than at a separate location. 

Bedrock mortars, commonly associated with the crushing 
of the pods, were found at several sites within the survey 
area. They · occur in bedrock outcrops on mountain 
foothills. AZ AA:12:121, AZ AA:7:27, and AZ AA:7:16 
( the last one recorded before this survey) are sites of this 
type. In each case, arboreal l~gumes are available in the 
vicinity today, but not in dense stands. It was expected that 
mesquite gathering and processing sites might be identified 
along the Santa Cruz River, where early travellers reported 
dense bosques. No such sites were found, however. As the 
ethnographic data suggest, the beans may have been 
harvested and taken to another site for processing. 
Alternatively, evidence for utilization of these resources 
may be deeply buried beneath floodplain deposits. 

Wood procurement is probably the most ephemeral of 
the site types listed by Westfall (1979: 61-62). The 
presence of larger lithic tools and possibly the debris 
produced by their manufacture or use are likely to be the 
only indications of wood gathering. When an assemblage 
like this is found in association with available or projected 
wood resources, wood collection may be postulated. No 
sites of this type were recorded by the survey. 

Another function of plant processing sites that Westfall 
identified includes the utilization of leaf succulents. Such 
sites are commonly associated with the desert grassland 
community, which was not included in the project area. 
Roasting pits and tabular ("mescal") knives are associated 
with the gathering and processing of yucca, agave and 
sotol. Tabular knives were found at several sites. Haury 
(1950: 258-260) has suggested that some of these tools were 
hoes, not knives, and that they were associated with 
agriculture. 

Cactus fruit processing is expected to occur at places 
within the mixed cacti-palo verde community. Gathering 
may be indicated by the presence of stone rings, presumably 
to support a collecting basket. Evidence of processing may 
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include hearths or firepits and a ceramic assemblage 
dominated by jar forms. 

Ethnographic data indicate that historic inhabitants 
processed foods at a temporary · camp near the resource, 
occupying a camp for about two weeks during the peak of 
the harvest season. Each family or group had its own 
territory, returning there each year. In addition to 
harvesting the cactus fruit, other "maintenance" activities 
probably took place at these seasonally occupied camps. 
Prehistoric inhabitants of the area may have followed a 
similar pattern in their utilization of the resources of the 
area. Of all the special activity sites identified in the model, 
only these camps would have left a fairly substantial record. 
Sherds, chipped and ground stone implements, hearths and 
firepits, or both, and possibly evidence of a temporary 
shelter may be expected. 

Although none of these camps was identified by the 
survey, several sherd and lithic scatters were located in 
Zone 2 ( the mixed cacti-palo verde community) which 
might belong to this group. Goodyear (1975: 83) noted 
that Papago ramada floors less than 50 years old were 
sometimes unrecognizable, and artifact scatters may be all 
that remain to indicate the presence of these features. One 
site, AZ AA:12:126, also found in Zone 2, included a 
cobble ring 1. 6 meters in exterior diameter. The artifact 
assemblage consisted entirely of sherds. 

The remaining site types discussed by Westfall include 
two types of permanent or semipermanent habitation sites: 
villages and base camps. These are distinguished primarily 
by the length of occupation and the size of the group, or 
both. They are identified in the archaeological record by 
their size, the number and variety of features, and the 
amount of accumulated trash. Structures, pits, hearths, 
cremations, burials, and other features are frequently 
difficult to distinguish on the surface, so the survey relied 
on the presence of trash mounds, sheet trash, and the 
overall site size in order to identify these types of sites. All 
of these attributes apply to base camps and villages, and the 
distinction between them, at least from surface indications, 
is one of degree rather than kind. Four village sites were 
recorded, plus seven large artifact scatters which probably 

indicate villages or base camps. It is possible that some of 
the smaller scatters may also be base camps. 

Agricultural sites may contain several types of features 
including rock piles, checkdams, canals, and sometimes 
field houses. Often, however, these sites leave no evidence 
other than a few scattered artifacts. Analyzing pollen or 
soil, or both, can often confirm the agricultural use of 
postulated fields. 

As anticipated, no canals were identified from surface 
indications. In the absence of linear depressions or 
distinctive vegetation patterns, only subsurface testing will 
locate these features. Several series of checkdams, 
numerous rock clusters and other less distinctive rock 
alignments were recorded at AZ AA:7:28. Rock piles were 
recorded at several other sites, some of which may be 
agricultural features. 

To summarize, only three of the site types defined in the 
model (plant processing, agricultural, and habitation) were 
identified in the project area. Most of the cultural resources 
recorded were small sherd and lithic scatters that could not 
be definitely associated with any of these particular 
activities. The sites found by the Class II survey have been 
grouped into five types (I through V) as previously 
discussed. These types are based primarily on artifact type 
and distribution, which are not always indicative of 
functional site type. Thus, they are not entirely comparable 
to those defined in Westfall's model. 

Probable habitation sites are included in Types I and II, 
while plant processing and agricultural sites are included in 
Type III. Type IV includes small prehistoric sites without 
diagnostic features, which may be base camps, temporary 
camps, or special activity sites. Historic sites were not 
included in Westfall's site typology. The historic sites 
located during the survey are included in Type V. 

These data clearly illustrate the difficulties encountered 
when using exclusively surface data to test this type of 
model. Often the kind of data required ( in this case to 
determine site function) cannot be obtained without 
collection and analysis of a representative sample of surface 
artifacts or subsurface testing and/ or excavation and 
analysis. This problem will be discussed in Chapter 3. 
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PREDICTIVE MODELS 

This chapter will describe and evaluate Westfall's dis
tribution model, consider alternatives, and finally, propose 
a model based on topography and water availability which 
seems more appropriate to the project area. 

WESTFALL'S MODEL 

Four of the six plant communities identified by Westfall 
(Zones 1 through 4) are present in the study area defined 
for the Class II survey. The sample was stratified according 
to these zones, using vegetation maps prepared during the 
Class I survey, supplemented by recent aerial photographs 
provided by USBR. The zones are: 

Zone 1 The mesquite-saltbush communities associated 
with major streams and rivers 

Zone 2 The mixed cacti-palo verde communities found 
on mountain bajadas 

Zone 3 The desert riparian communities associated with 
wash systems 

Zone 4 The creosote-bur sage communities found in 
basins and valley bottoms 

Westfall's model relies heavily on recent archaeological 
work in the Papagueria in southern Arizona that dem
onstrated a correlation between site types and vegetation 
zones. On that basis, these zones were ranked in terms of 
archaeological sensitivity, but Westfall emphasized that 
significant cultural resources may be found in all environ
mental settings. Table 3.1 presents Westfall's summary of 
site type distribution. The types of sites expected and the 
predicted archaeological sensitivity of each zone are out
lined below. 

Zone 1 is associated with the Santa Cruz River. Within 
the project area, it is the most limited in extent but is 
potentially the most significant archaeologically. All types 
of sites, especially large, stratified village sites and base 
camps, tend to occur on the floodplain and along the banks 
of the river. Generally, sites in this zone are expected to be 
larger and more complex ( to contain more deeply buried 

· deposits, a greater variety and number of features, and more 
complex stratigraphy) than those in any other zone, al
though they may be fewer in number. 

Zone 2 covers a large portion of the project area. Numer
ous small gathering and processing sites are expected, and 
base camps may occur near minor drainages in this zone. 
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Base camps are expected to be smaller and less frequent 
than in Zone 1. Sites within this zone generally should be 
less complex than those in Zones 1 and 3; however, they 
may provide significant data on the use of wild plant foods 
by prehistoric people. 

Zone 3 is associated with seasonally available water re
sources. All types of sites are expected to occur in this zone, 
and it is second only to Zone 1 in predicted archaeological 
sensitivity. Large, complex sites are expected to be fewer 
than in Zone 1. 

Table3.1 
SUMMARY OF SITE TYPE ENVIRONMENTAL 

ZONE ASSOCIATION 
(from Westfall 1979: 68) 

Environmental Zone 
Site Type 1 2 3 4 5 6 

Lithic procurement X X X X X 

Hunting and butchering X X X X 

Plant gathering and processing 
Cacti X 

Legumes X X X 

Wood X X X X 

Leaf succulents X 

Base camps X X X X X 

Villages X X X X 

Agricul turaVhorticul tural 
Field houses X X X 

Canal systems X X 

Non-canal systems X X X X X 

Miscellaneous 
Trincheras Picacho, T ortolita, & 

Tucson mountains 
and bajadas 

Petroglyphs Picacho and 
Tucson mountains 

Trails All areas 
Bedrock mortars Picacho, T ortolita, & 

Tucson mountains 
Rock shelters Picacho, T ortolita, & 

Tucson mountains 

Zone 4 was ranked lowest in terms of exploitable natural 
resources. Westfall predicts that villages, base camps, ag
ricultural features, and possibly trails would be found in this 



22 Chapter Three 

zone. These sites are predicted to be generally less complex 
than those in other zones. 

Model Testing 

The 110 sample units surveyed as part of the probability 
sample were classified according to the type of cultural re
sources they contained. These data were used in the statis
tical tests described below and are summarized in 
Table 3.2. 

Further tests were done to determine whether differences 
existed in the types of cultural resources present, rather 
than the overall site frequency among the four zones. When 
the site totals for each zone were divided by cultural re
source type, the resulting values were too small ( values of 
zero or one for most types). Thus, a chi-square test was not 
statistically valid; instead, two non-parametric rank tests, 
Friedman's Two-way Anova and Kendall's Coefficient of 
Concordance, were used (Nie and others 1970). For both 
these tests, the number of cases is the number of cultural 

Table 3.2 
RESULTS OF THE PROBABILITY SAMPLE SURVEY 

Environmental Zone Number 
Cultural Resource Type 1 2 3 4 ofUnits 

Sites 
I. Village 0 0 1 1 2 

II. Large artifact scatter 0 1 5 2 8 
III. Specialized sites 0 3 3 0 6 
IV. Small prehistoric sites 4 1 1 1 7 
V. Historic sites 0 0 2 1 3 

Nonsites 
VI. Prehistoric artifact scatters 1 1 4 2 8 

VII. Historic artifact scatters 0 3 0 1 4 
VIII. Isolated artifacts 11 21 10 17 59 

Units without cultural resources 
IX. No cultural resources _.1 0 _.1 5 13 

Total Units 20 30 30 30 110 

Note: Two sites, AZ AA:7:31 and AZ AA:7:32, are very large; one covers part of three quadrats, the other, two. Therefore the number of 
quadrats in which sites were located is higher by three than the total number of sites found in the probability sample. 

A chi-square test was used to compare the number of 
units in each of the four zones which contained site level 
(Types I through V) cultural resources (see Table 3.3). 

Test results do suggest an increase in the number of sites 
found in Zone 3. This zone was then tested against the 
other zones individually, and the results of all three tests 
approached the 0.10 significance level. Thus, it appears 
that Zone 3 is relatively higher in archaeological sensitivity 

Table 3.3 
PREHISTORIC AND HISTORIC SITE 

FREQUENCY BY ENVIRONMENT AL ZONE 

Quadrats Quadrats 
Environmental without Sites with Sites Total 

Zones N % N % Quadrats 

1 4 20 16 80 20 
2 5 17 25 83 30 
3 12 40 18 60 30 
4 5 17 -12 83 .1Q 

Total 26 24% 84 76% 110 

than the other zones. More sites of all types and more large 
sites were found in this zone. 
resource types-nine. These tests did not demonstrate a 
statistically significant difference in the occurrence of dif
ferent types of cultural resources among the four zones. 

The rank-based tests were run using all cultural resource 
types discussed in Chapter 2, then again on revised data 
which included only prehistoric cultural resources. Types V 
and VII (historic sites and nonsite scatters) were elimi
nated, and units so designated were reclassified according 
to the presence or absence and type of prehistoric resources 
recorded in them. Since there is no reason to assume that 
prehistoric and historic sites are similarly distributed, this 
should more accurately approximate the distribution of 
prehistoric sites. Again, no statistically significant differ
ence in the occurrence of sites or site types among zones 
was found (Table 3 .4). 

It should be noted that all the statistical tests are based 
on an extremely small sample of the project area (2.5 per
cent) and a relatively small number of cases (110), and 
should not be considered conclusive. Further, some test 
results, while not approaching the frequently cited 0.05 



Table3.4 
PREHISTORIC SITE FREQUENCY BY 

ENVIRONMENTAL ZONE 

Quadrats Quad.rats 
Environmental with Sites without Sites Total 

Zones N % N % Quadrats 

1 4 20 16 80 20 
2 5 17 25 83 30 
3 10 33 20 67 30 
4 _..1 13 _1§ 87 _lQ 

Total 23 21% 87 79% 110 

level of significance, did suggest the probability of some 
difference among zones, especially Zone 3. This is illus, 
trated in a histogram of the distribution of prehistoric cul, 
tural resource types by zone (Figure 3.1). Zone 3 is the only 
one of the four zones which has some of all types of re, 
sources. 

These tests suggest that Westfall' s model may not accu, 
rately describe the archaeology of the project area. This is 
especially true with respect to Zone 4-the creosote-bur 
sage community. Contrary to the model, this survey did not 
record fewer or less complex sites in Zone 4 than in other 
areas. Slight differences in the frequency of site types 
among these four zones were observed, although sample 
data suggest that these differences may not be statistically 
significant. 

Evaluation of the Model 
In addition to the statistical tests, Westfall's model may 

be evaluated on a physical level, from both practical and 
theoretical perspectives. 

From the beginning of the fieldwork it was obvious that 
present vegetation within each stratum varied considera, 
bly. The amount of variation and the resulting problems 
were minimal for some zones but extensive for others. 

Zone 1 included all of the Santa Cruz River floodplain 
within the project area. Field data indicate that this vegeta, 
tion community is almost exclusively confined to a narrow 
strip along the banks of the river and to a few localized areas 
along it. Historic accounts describe a much different, more 
lush plant life along the river, so the .model relies on prox, 
imity to the river to delimit the riparian zone. Westfall 
included the floodplain, river channel and stream banks in 
the riparian zone. Modern vegetation in the units surveyed 
in this zone is quite variable. The dominant vegetation in 
most of the units is creosote bush, although a vestige of the 
mesquite,saltbush community grows adjacent to the river 
channel. 

Destruction in this zone has been heavy from flooding, 
small-scale channelization, and industrial and agricultural 
development. Its utility and accuracy as a supposedly 
homogeneous environmental zone may be questioned. 
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Due to the soil and moisture requirements of the domi, 
nant plant species, Zone 2 is relatively sharply defined. 
Within this community, overall vegetation density and the 
relative proportions of saguaro, palo verde, and other 
species vary considerably. 

Zone 3, the desert riparian stratum, was the most dif, 
ficult to identify and delineate in the field. This commu, 
nity, found along major washes, is composed of various 
species, often including mesquite, palo verde, acacia, and 
hack berry. The presence and abundance of these species is 
indicative of the increased availability of water in these 
areas compared to the surrounding desert. 

This vegetation community, like that along the Santa 
Cruz River, is frequently limited to the banks of the many 
washes in the area. It is, therefore, difficult to sample, even 
with the very small units selected for this survey. Many 
units selected from this stratum contained only localized 
areas of this type of vegetation, predominantly surrounded 
by creosote. Frequently units from Zones 3 and 4 seemed 
identical, especially on or near small, ephemeral tributary 
washes. This problem occurred less commonly in the area 
around McClellan Wash where the desert riparian com, 
munity is well-defined. 

Except in these instances, the creosote-bur sage com, 
munity (Zone 4) was quite distinct. As in Zone 2, consider, 
able variation in overall plant density was found among 
units. 

An unresolved, related issue concerns ecotones where 
these communities intergrade. A sample unit frequently 
included mote than one vegetation community. While no 
special provision for dealing with this situation was in, 
eluded in the survey design, these areas were given special 
attention in field vegetation descriptions. 

We also encountered other practical difficulties with the 
environmental strata. Field inspection showed that many of 
the sample units had been incorrectly assigned to one of 
these zones. Most questionable were sample units in Zones 
1 and 3. 

Many problems arise using these particular plant com, 
munities to stratify an archaeological sample. The Santa 
Cruz River area, all of Zone 1 within the project area, has 
been subjected to extensive natural and human disturbance 
which may have either buried or destroyed many ar, 
chaeological sites. Zone 3, the desert riparian community, 
exists along many of the washes which crosscut Zones 2 and 
4. The field crew had particular difficulty with units in this 
stratum. For example, how many mesquite, acacia, and 
other plants must be added to the creosote of the surround, 
ing area to constitute a desert riparian zone? How should a 
sample unit which contains a small wash with this im, 
mediate environment be classified when the majority of the 
unit obviously belongs in Zone 4? 

Zones 1 and 3, especially Zone 3, also posed a theoretical 
problem. Compared to Zones 2 and 4, both of these zones 
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are extremely sensitive to climatic variation and especially 
the environmental changes resulting from recent human 
activities such as overgrazing and subsequent down-cutting, 
the rapidly dropping water table, and the extensive land 
surface modification associated with industrial and urban 
development. Probably the present location and extent of 
these plant communities cannot be extrapolated into pre
historic time. In particular, the plant community associated 
with the desert washes may have little in common with the 
prehistoric environment of these areas. Therefore, while it 
may be theoretically legitimate to use these particular plant 
communities as archaeological strata, in practice it is ques
tionable. 

If one accepts these difficulties and then assumes that 
these plant communities may legitimately be used to repre
sent their prehistoric counterparts, one very important 
problem remains in using them as archaeological strata. 
The model assumes that the prehistoric inhabitants 
selected these areas to take advantage of the water resources 
that these plant communities indicate, as well as the avail
able plants and animals. The sites did not have to be lo
cated in or alongside the washes or the river, only conve
niently near them. In fact, the majority of these sites is 
likely to be located within Zone 4, or occasionally Zone 2, 
near the resources represented by Zones 1 and 3. 

Altering the model to compensate for this problem 
would require defining a corridor along the river and these 
washes. Rather than being limited to a specific vegetation 
zone, this corridor would encompass an area in which sites 
associated with these resources would be located. Consider
able archaeological data would be required to determine the 
appropriate width for such a corridor. 

The creosote-bur sage and mixed cacti-palo verde com
munities are based on environmental variables (especially 
soil type) which are less subject to change by historic land 
use practices. These communities are comparatively stable, 
although the actual boundaries between them may have 
shifted periodically. A more conservative model might be 
based on these two environmental zones, with rivers, 
streams or washes recorded as independent variables. This 
would permit a more accurate assessment of the relation
ship of archaeological sites to environmental variables. It 
would not be as valuable a predictive tool, however, be
cause it would require each situation (or sample unit) to be 
judged individually. 

Westfall's model may be slightly revised with these con
siderations in mind. While Zones 2 and 4 are thought to be 
fairly reliable indicators of the prehistoric environment, 
the same is not true for Zones 1 and 3. 

Zone 1 does represent a legitimate environmental zone, 
although its present condition probably does not represent 
the environment of the past. The water and plant resources 
associated with the Santa Cruz River were certainly as at
tractive to prehistoric people as they were to Historic 
period settlers. Westfall utilized geomorphological criteria 
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to define this zone, which includes the banks, floodplain 
and stream channel of the river. Due to the sampling prob
lems encountered in this zone, it is impossible to revise the 
stratum definition for additional testing using the survey 
data. A hypothetical width for this corridor might be more 
accurately defined through examination of site records for 
the area, specifically the distribution of various functional 
site types along the river and in relation to it. Such a 
classification could then be tested using field data. 

Zone 3, the desert wash community, must be more 
thoroughly revised. Given the ephemeral nature of most 
washes and, therefore, the plant communities associated 
with them, only the most stable should be used. In the 
project area today only McClellan Wash and parts of Brady 
Wash support a vegetation community truly distinct from 
the surrounding creosote flat. Hydrologic and geologic data 
suggest that the McClellan Wash area in particular has 
always been fairly well-watered. 

To apply this revised model to the survey data, seven 
sample units were reclassified as Zone 4 (see Appendix B). 
These were near minor washes and had been designated as 
Zone 3 based on Westfall's vegetation maps. The revised 
data are summarized in Table 3. 5. 

The same statistical tests discussed in the preceding 
section were applied to these revised data. As might be 
expected, the results were little changed and again 
demonstrated no statistically significant difference between 
zones. The results of this reclassification are presented in 
Figure 3 .1 with the original data; only minor differences in 
the proportions of site types in Zones 3 and 4 may be seen. 

Table3.5 
PREHISTORIC SITE FREQUENCY BY REVISED 

ENVIRONMENT AL ZONE 
Quadrats Quadrats 

Environmental with Sites without Sites Total 
Zones N % N % Quadrats 

1 4 20 16 80 20 
2 5 17 25 83 30 
3 8 35 15 65 23 
4 _§ 16 -11. 84 -11 

Total 23 21% 87 79% 110 

A TOPOGRAPHIC MODEL 

In the previous section problems with and revisions of 
Westfall's model were suggested. In this section an alterna
tive model will be developed and tested to determine if it 
more accurately predicts site distribution. 

As discussed, topography affects a wide range of en
vironmental variables, including vegetation and hydrology. 
In effect, the distribution of plant communities that 
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Westfall used to predict archaeological sensitivity are de
termined by topography; they are, therefore, one step re
moved from a more important factor determining site loca
tion. Teague and Baldwin (1978) have suggested that to
pography more accurately reflects prehistoric environment 
than do modem vegetation communities. Their sample 
survey of the Painted Rocks Reservoir area used three to
pographic strata in conjunction with modem vegetation. 

The Painted Rocks Reservoir survey was intended to 
provide a basis for evaluating the accuracy of previous sur
vey in the area conducted by Schroeder and Ezell in 1957 
(Schroeder 1961). Teague and Baldwin found that topog
raphy, adjusted for vegetational strata, was an excellent 
predictor of site location. Vegetation, adjusted for topog
raphy, was significantly less reliable. Elevation and distance 
from major drainages were also evaluated but were not good 
predictors of site location. 

In assessing these results, Teague and Baldwin (1978: 39) 
noted that topography is a variable that is quite stable 
through time; it can be expected to more accurately reflect 
prehistoric plant distributions and soil types than does the 
current, highly disturbed plant distribution. Furthermore, 
topography is a significant variable in site location for any 
population that depends heavily on irrigated agriculture. 

The Class II survey area has been divided into four broad 
topographic strata similar to those used by Teague and 
Baldwin. These strata are expected to be important in pre
dicting the number and type of archaeological sites that 
may be found in an area. 

Another consideration that may be equally important in 
developing a predictive model of site distribution is the 
availability and proximity of water. As discussed in Chapter 
2, sites probably were clustered along waterways to take 
advantage of this essential resource. Many sites also may 
have been located above the terraces in the basin or valley 
floor stratum. For this reason another stratum, exclusive of 
topography, was defined based on distance from major 
water resources. A corridor extending 2 miles on either side 
of the main watercourses was designated as a separate 
stratum within which archaeological sites might be 
clustered. 

The strata that form the basis of the topographic model 
are: 

Stratum A Floodplain and Terraces of Major Watercourses 
The floodplains and terraces of major watercourses ideal

ly should be considered spearate strate; they are custom
ary geomorphological distinctions that have archaeological 
significance in other areas, and each represents different 
biotic and abiotic resources, such as water and soil type. 
This distinction, however, could not be maintained in test
ing the topographic model because of the way the project 
area was originally stratified and the sample selected. The 
floodplain of the Santa Cruz River is well represented, since 
it constitutes Westfall's Zone 1. In fact, portions of the first 

and second terraces were inadvertently included in units 
drawn from the floodplain. Most of the terrace was not 
surveyed because it was included in Westfall's Zone 4, by 
far the largest stratum. Finally, much of the area bordering 
the river was included in the unsampled disturbed/ 
developed category, or the land was privately owned, pre
venting survey. 

It may be more accurate to separate water resources ac
cording to their relative permanence. The• Santa Cruz 
River, for example, might be considered separately from 
the desert washes of the area. Another consideration is the 
distinction between major washes and the many ephemeral 
washes that cut across the project area. Ideally, this distinc
tion should be based on hydrological and geomorphological 
data, in particular any data obtainable on the age of washes 
( that is, any geologic evidence that water was available in 
these areas prehistorically). All of these questions will be 
considered below. 

Three tests of the topographic model were conducted. 
The basic definitions of each stratum remain constant, al
though there are minor variations in the application of 
Stratum A regarding the water resources of the project area. 

Stratum A is likely to contain permanent or semiperma
nent villages and agricultural sites, as well as hunting and 
gathering loci. Sites in this zone are expected to be larger 
and more complex than those in any other stratum. This 
stratum has considerable potential for containing deeply 
buried sites. 

Stratum B Basin or Valley Floor within 2 Miles of a Major 
Watercourse 

This stratum contains units located close to major water 
resources, but outside Stratum A. These units were origi
nally included in Westfall's Zone 4. The 2-mile width was 
essentially an arbitrary decision, although it was based 
partly on initial archaeological input from the Salt-Gila 
Aqueduct Project as well as general observations from the 
Class II survey data. Additional survey will be necessary to 
determine whether it is appropriate. 

Stratum B may also contain villages or base camps, as 
well as resource exploitation sites. Agricultural sites may be 
located in areas where sufficient water was available. 

Stratum C Basin or Valley Floor 
This stratum is essentially the same as Westfall's Zone 4, 

minus the area near major watercourses designated as 
Stratum B. It constitutes the majority of the proje~t area. 

Stratum C is projected to be low in site density. Large 
habitation sites are not expected to occur in this zone be
cause of the scarcity of water and plant resources. 

Stratum D Bajada 
This stratum and Westfall's mixed cacti-palo verde 

community (Zone 2) are virtually identical, since this vege-



tation community is determined primarily by topography 
and soil conditions. 

Utilization of Stratum D, the bajada, has been sum, 
marized in Chapter 2 (Westfall's Zone 2). Prehistoric 
gatherers may have travelled long distances to exploit the 
abundantly available wild plant resources. Temporary 
camps and collecting loci are expected to occur in this 
stratum. Relatively permanent habitation sites may be 
found near seasonal water sources in these areas, as 
suggested by the ethnographic Papago biseasonal settle, 
ment pattern (Castetter and Underhill 1935: 4-5). 

Model Testing 

To test the topographic model the 110 sample units were 
classified according to three schemes, based on different 
definitions of Stratum A. In the first test Stratum A in
cludes units located along the Santa Cruz River and 
McClellan and Brady washes. In the second, units along 
Durham Wash are added to this stratum. The third test 
separates the Santa Cruz River area (Stratum A 1 ) from 
McClellan and Brady washes (Stratum A 2 ). The 
reclassification of the sample units is summarized in 
Appendix B. These data were used for statistical 
comparisons of the strata. 

The strata used in Test 1 are: 
A-floodplain and terraces of Santa Cruz River, 

McClellan and Brady washes 
B-basin or valley floor within 2 miles of Stratum A 
C-remainder of basin 
D-bajada 

Strata used in Test 2 include: 
A-floodplain and terraces of Santa Cruz River, 

McClellan, Brady and Durham washes 
B-basin or valley floor within 2 miles of Stratum A 
C-remainder of basin 
D-bajada 

The following strata are used in Test 3: 
A 1-floodplain and terraces of the Santa Cruz River 
A 2 -floodplain of McClellan and Brady washes 
B-basin within 2 miles of Stratum A 
C-remainder of basin 
D-bajada 

Table 3.6 summarizes the data used for tests 1, 2, and 3. 
Ordinarily, a chi-square test of the number of units which 
located sites would have been used; however, impermissibly 
low expected values made this invalid. Instead, a chi
square test of the number of units without sites was used. 
The distribution of units without sites was tested, and no 
statistically significant difference was found among strata. 

None of the matched pairs or rank-based (non
parametric) tests are appropriate, because the number of 
units with and without sites are dependent variables. 

Each test was then repeated to determine whether there 
was a difference in the distribution of site types among 
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Table3.6 
PREHISTORIC SITE FREQUENCY BY 

TOPOGRAPHIC STRATUM 

Topographic Quadrats Quadrats Total 
Stratum with Sites without Sites Quadrats 

N % N % 

Test 1 
A 11 26 32 74 43 
B 7 35 13 65 20 
C 1 6 17 94 18 
D _..1 14 _l2 86 ..12 

Total 23 21% 87 79% 110 

Test2 
A 12 27 32 74 44 
B 6 30 14 70 20 
C 1 6 16 94 17 
D _..1 14 _l2 86 ..12 

Total 23 21% 87 79% 110 

Test3 
Al 4 20 16 80 20 
A2 7 30 16 70 23 
B 7 35 13 65 20 
C 1 6 17 94 18 
D _4 14 _l2 86 --1!1 

Total 23 21% 87 79% 110 

strata. Both chi-square and non-parametric (Wilcoxon 
signed rank) tests were applied to the distribution of 
cultural resource Types I through IX. Again, there was no 
statistically significant difference among strata. 

Because of the problems with classification of site types 
based on surface observations, the prehistoric sites recorded 
as Types I, II, III, and IV were combined into two larger 
groups, roughly equivalent to large, probable habitation 
sites (Types I and II), and small or temporary habitation 
and special activity sites (Types III and IV). Statistical tests 
using these data again failed to demonstrate any significant 
difference among strata. 

DISCUSSION 

The data presented indicate that neither Westfall's 
vegetation zone model nor the proposed topographic model 
provides a useful predictive model of site distribution. 
Several explanations are possible, beginning with the 
obvious conclusion that none of the strata proposed are 
archaeologically valid. This may, in fact, be the case; 
intuitively, however, this seems unlikely. Based on 
archaeological information from other areas, it can be 
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demonstrated that such strata are frequently meaningful; 
however, this is often apparent in the distribution of 
particular types of sites, rather than overall site frequency 
per stratum. 

In studies along the Gila River near Florence, Escalante 
Ruin and the CONOCO projects (Doyel 1974 and Doelle 
1977), this situation is clearly reflected. Doyel's research 
involved a large habitation site on the first terrace of the 
river, while Doelle's project covered an adjacent portion of 
the lower and upper bajada, north of the terrace. 
Significantly different types of sites were found in these two 
project areas: large habitation sites along the river and 
small resource exploitation sites in the bajadas. The same 
type of distribution can be demonstrated for many areas, 
given sufficient archaeological data. 

Given the small numbers of sites located during the Class 
II survey, and therefore the even smaller numbers of 
identifiable functional types of sites, it was not really 
possible to test this proposition using the survey data. 
Surface observations are often insufficiently detailed to 
permit identification of most of the site types discussed by 
Westfall (see Chapter 2). The cultural resource types (I 
through IX) defined in this report are based almost 
exclusively on site size estimated from surface observation. 
Given the projected effects of erosion and deposition on 
the project area and the lack of excavation data, it is not 
possible to reliably assess site type or estimate distribution. 

Lack of a good sample of the Santa Cruz River terraces 
due to development and problems with access to privately
owned land undoubtedly skewed the estimate of site 
frequency and site type for this important stratum. The 
problem of using exclusively surface data is especially acute 
in this area. 

Perhaps the crucial problem, for which there is no 
obvious solution, is that during the Hohokam period (and 
probably others) it is highly improbable that large scale 
habitation sites were located in areas where cultivation was 
not possible. Therefore, major sites are likely to be located 

on irrigable floodplains and terraces and possibly in a 
narrow zone bordering these areas. 

The location of major habitation sites may, in turn, have 
determined the location of specialized sites. Using optimal 
foraging theory, it may be proposed that those resources 
nearest habitation sites are most likely to be used: people 
are more likely to gather a variety of plants near home, 
venturing long distances only for specialized commodities. 
The same may be applied to hunting: rabbits may have 
been taken anywhere, while mountain sheep were available 
only in specific mountain environments. Abiotic resources 
were probably utilized in the same way. 

Thus, it may be proposed that site distribution within 
strata is not random; instead, sites are clustered with respect 
to each other. It is impossible to develop a useful predictive 
model for this type of distribution, beyond defining the 
most likely areas for permanent habitation and then 
outlining an area around this where dependent specialized 
sites are most likely to occur. This does not mean that 
specialized sites will not be located outside that zone, only 
that they will be less frequent. 

This type of clustering has been accommodated to an 
extent in the topographic model. Large sites are most likely 
to occur in Strata A or B. Most of the specialized resource 
exploitation activities associated with the occupation of 
those sites are likely to have occurred in the vicinity 
(probably within 2 to 4 miles, but this needs testing); 
however, people may have travelled longer distances to 
obtain resources unavailable in the immediate area. Cactus 
fruits are an example. Survey of large blocks of land around 
major sites would be required to gather the data necessary 
to propose a possible "optimal foraging zone" for habitation 
sites. This distance may also vary depending on the target 
resource. 

With the data from this survey, it is not possible to 
demonstrate that any of the models discussed accurately 
estimate site location and site type distribution within the 
project area. 
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THE SUPPLEMENTARY SURVEY 

The lack of good regional archaeological data and the 
problem with access to private land along the Santa Cruz 
River led to a reorientation of this study. We hoped to 
increase the usefulness of existing site records for the pro
ject area by filling in blanks in the recorded data. Roughly 
1800 acres (approximately 2.8 square miles) were surveyed 
as a part of this effort. 

About 30 sites in the ASM files were located within the 
Class II survey project area north of the site of Los Mor
tems. The part of the project area surrounding and south of 
this site has been the subject of several recent studies and 
was not included in the supplementary survey. The 
supplementary survey focused on relocating those sites 
which were recorded many years ago or for which recorded 
locational or descriptive information or both was poor, con
flicting, or nonexistent. Sixteen sites (See Figure 4.1) were 
selected for relocation, most of which were recorded before 
1965, some as early as the 1930s. Many of the remaining 
sites were recorded by the CAP survey in 1974 (Grady and 
others), and extensive records were available for them. An 
ASM site survey form was completed for each relocated 
site. This updated record will become part of the Museum's 
permanent files as well as the documentation of the Class II 
survey. 

FIELD METHODS 

The information obtained at the relocated sites was re
corded in the same manner as at sites located by the proba
bility sample, including environmental zone and the 
amount and nature of archaeological material present; 
however, these sites were not always mapped in detail as 
were sites located in sample units. Time did not permit 
complete survey and mapping of the larger sites. Instead, 
the crew walked transects north, south, east, and west from 
a point within each site, to roughly estimate dimensions. 
Features were then recorded with reference to this point. 
Collections were made only if they provided additional 
information. 

RESULTS 

Five of the 16 sites could not be relocated, and an addi
tional four sites were mislocated in the records. In at least 
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four instances, from two to three site numbers had been 
assigned to the same site or parts of the same site which had 
been recorded at different times by different people (see 
Table 4.1). 

Table4.1 
RESULTSOFTHESUPPLEMENTARYSURVEY 

Site Number Relocated 

AZM:3:3 no 
AZM:3:5 no 
AZM:3:6 no 
AZAA:3:7 yes 

AZM:3:12 yes* 
AZAA:3:13 yes 

AZAA:3:14 yes* 
AZM:3:15 yes* 
AZAA:7:4 
AZM:7:5 no 
AZAA:7:6 yes 

AZAA:7:7 yes? 
AZM:7:16 yes 
AZM:7:18 yes 
AZAA:12:36 no 
AZM:12:82 yes 

Cultural 
Resource Type 

(part of AZ 
AA:3:32) 

II 
I (part of AZ 

AA:3:32) 
II 
II 
II 

II, V ( two com-
ponents) 

V 
III 
IV 

IV 

yes* Locational data for these sites are poor. Although they 
were recorded as three separate sites, they should probably 
be considered different spatial components of a single site. 

? The survey crew located a site in this area; however, it did not fit 
the description given on the site card. Further research showed 
that the locational data on the site card were incorrect, and that 
the survey crew did not locate the main body of the site but 
probably an outlying artifact scatter. 

yes? This site was not located in the area plotted; however, 
historic material was reported in a nearby area. 
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AZ AA:3:7 and AZ AA:3:13 lie within 1 mile of a site 
recorded by the Class II survey (AZ AA:3:32). The survey 
map of this site covered a disturbed area 180 m by 140 m, 
and additional, mile,long transects from_ the site stake indi, 
cated that the site boundaries might be extended 0.5 to 1 
mile in all directions. ·The proximity of AZ AA:3:7, AZ 
AA:3:13, and AZ AA:3:32 may indicate that they should 
be considered components of a single large site or associated 
sites; however, such a determination must be substantiated 
by further study. 

AZ AA:3:12, AZ AA:3:14, and AZ AA:3:15 are not 
consistently located on site maps and information cards. 
Transects in their vicinity indicate that they may be com, 
ponents of a single large site, which are separated by a 
wash. The survey crew noted one small trash mound and 
artifact scatters. One of the artifact scatters had an unusu, 
ally high number of ground stone implements. 

Although descriptive information on AZ AA: 7 :6 had 
been removed from the files, the crew did record a large site 
at the location indicated on the ASM master map. It con, 
tained both a prehistoric and a historic component. The 
prehistoric component, considerably disturbed by a tribu, 
tary of McClellan Wash, consisted of an extensive scatter of 
sherds and chipped and ground stone artifacts. The historic 
component consisted of a small scatter of artifacts, some of 
which tentatively date to the late 19th and early 20th cen, 
turies. A structure of large cobbles and railroad ties, proba, 
bly a retaining wall, was located near this scatter. Several 
structures of this type were noted in the area between 
McClellan Wash and the Southern Pacific Railroad tracks. 

DISCUSSION 

The information from the supplementary survey will be 
useful on two levels. In addition to making existing records 
more useful in project planning, it provides a reasonable 
assessment of the problems inherent in using these data. It 
is widely believed that site files at the Museum and other 
institutions not based largely on systematic survey are 
biased in favor of "outstanding," easily recognizable sites 
and that smaller low density artifact scatters and sites with, 
out features, formal tools, or painted ceramics are consider, 
ably undeMepresented. The results of this study provide a 
basis for comparing the site file data with a field study. 

A comparison of the information from the probability 
sample and the supplementary survey, which was arbitrarily 
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selected, provides a rough estimate of the bias in the site 
file data. Combined with similar data from other survey 
projects, this comparison can be used to determine the 
best, most reliable uses of the considerable recorded infor, 
mation that has been collected through the years. 

Included in Table 4.1 is a list of the sites that the survey 
attempted to relocate, the results of those attempts, and 
data on the cultural resource type (see Chapter 2) for each 
of the relocated sites. When compared to the data on sites 
located by the probability sample, these results are similar 
(see Table 4.2). 

Table4.2 
COMPARISON OF RELOCATED SITES 

AND SITES LOCATED 
BY THE PROBABILITY SAMPLE SURVEY 

Supplementary Survey 
Site Type Relocated Sites 

Probability Sample 
Sites in Quadrats 

N % N % 

I 1 11 2 9 
II 3 34 7 30.5 
III 1 11 4 17 
IV 2 22 7 30.5 
V 2 _n __] 13 

Total 9 100% 23 100% 

The number of sites of Types I through V found by the 
probability sample was compared to the data on relocated 
sites using Spearman's Correlation Coefficient, a rank, 
based test (Nie and others, 1970). There was no statisti, 
cally significant difference between the two groups of sites. 

The small number of sites used in these calculations 
makes further conclusions inadvisable; however, these data 
generally indicate that the population of previously re, 
corded sites may more accurately reflect the archaeological 
record than has been supposed. 

"Site" files do not include cultural resource Types VI 
through VIII, which are smaller and less visible. Their de, 
signation as archaeological sites depends on the individual 
researcher. They are cultural resources and should be re, 
corded. A register of such archaeological resources should 
be developed and publicized, so that more archaeologists 
are aware that both sites and nonsites should be officially 
recorded. This is especially important when the regional 
data required to accurately interpret these nonsites are 
lacking. 
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RESEARCH ORIENTATION 

The research design for this project suggested several 
lines of research that might be profitably addressed during 
Class II and later study phases. These included ( 1) 
Hohokam settlement/subsistence studies (2) the relation
ships between the Hohokam core and peripheral areas (3) 
Archaic occupation of the project area and, (4) historic 
occupation by the Spanish, Mexicans and Anglos. It was 
acknowledged that the Class II survey data would be lim
ited and would allow these issues to be addressed only 
generally. However, much of the information collected 
may be useful in designing future studies and interpreting 
their results. 

HOKOKAM PERIOD 

Westfall's model used data from other studies on settle
ment and subsistence patterning. This issue has been dis
cussed in some detail in Chapter 3 as part of model testing. 
Based on results of the Class II survey, it can be suggested 
that while some correlation of site types and environmental 
zones exists, this distinction is not as straightforward as the 
model indicates. A variety of site types were identified dur
ing the Class II survey: large habitation sites, agricultural 
and resource exploitation or limited activity sites. These 
data suggest that the potential for meaningful studies of the 
prehistoric uses of all environmental settings, and probably 
changes through time in either the nature or intensity of 
those activities, is quite high. Systematic artifact collection 
and analysis, as well as subsurface testing and excavation 
will be required to clarify this issue. It is suggested that 
topography and availability of water will better predict site 
type distribution than the vegetation zones defined by 
Westfall. 

A second problem concerning the Hohokam period in
volves the riverine/ desert branch dichotomy, which has 
been discussed by other authors. There is increasing evi
dence from the Arizona State Museum Salt-Gila Aqueduct 
Project and other recent studies that local variability is 
quite high and that this dichotomy is oversimplified. 
Rather than contrasting these two major divisions as oppo
sites, it will be more productive to examine the extent and 
nature of this variability. The McClellan Wash area can 
illustrate this issue. This area, representing a valuable and 
scarce set of resources within the region, was undoubtedly 
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used throughout the prehistoric period, but the precise na
ture of the occupation remains unclear. The survey located 
six prehistoric sites in this area, including an agricultural 
site, a plant processing site, and a large probable village 
site. The remaining sites could not be positively identified 
from surface indications, but they may represent some type 
of habitation. The limited data the survey collected are 
insufficient to address this issue. In fact, they lead to more 
questions. Were these permanent habitations or seasonal 
villages? Did the use of the area vary through time? If so, 
was this determined by fluctuation in water availability or 
possibly other environmental or social variables? 

These issues are clearly related to other aspects of settle
ment patterning. The project area has been characterized as 
part of the "peripheral" area surrounding the Hohokam 
core, the Salt and Gila valleys. How does the occupation of 
this area relate to the proposed Santa Cruz-Sacaton phase 
expansion into impermanent drainages? 

An interrelated problem is the development of the T uc
son Basin as a regional center, which culminated during the 
Classic period. Within the project area the ceramic types 
noted indicate that both red-on-brown and red-on-buff 
types will be found at many sites, and the data necessary to 
examine this development may be collected during later 
studies. The nature of the relationship(s) among sites along 
the Santa Cruz River in the Tucson Basin and sites in the 
Salt and Gila valleys may be examined in part through data 
gathered at sites in the intervening area, much of which lies 
in the Class II project area. 

Given the data currently available, the riverine/ desert 
branch concept and other questions relating to patterning 
in the occupation of the project area are general statements 
which cannot be effectively used in structuring archaeolog
ical research. Other, more specific questions may be 
suggested that will provide the kinds of data which may 
ultimately lead to resolution of these issues: 

1. Are sites in marginal areas permanent habitations at 
one or more periods? 

2. Are these sites associated with particular water 
control and agricultural strategies? 

3. To what extent is the divergence from riverine pat
terns (in site permanence, site organization, the rela
tionship of sites to others in similar or different envi
ronments) attributable to environmental variables? 
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4. Is the assumption of a one-crop yield from agriculture 
(Doelle, comments in Stein 1980) at these sites 
valid? 

5. Is there local variability in ceramics, architecture and 
access to goods from elsewhere? 

6. Is there evidence of ceremonialism, such as ballcourts 
and platform mounds, at these nonriverine sites? 

ARCHAIC PERIOD 

The research design suggested that the survey might re
cord evidence of Archaic occupation of the project area. In 
fact, Hohokam ceramics were noted at all of the prehistoric 
sites and almost all nonsites, and no tools diagnostic of the 
Archaic period were identified. While the survey of the 
preferred aqueduct route may locate some Archaic mate
rial, the Class II survey results indicate they are uncommon 
on the surface. A well-developed subsurface testing pro
gram must allow for location and recognition of buried Ar
chaic sites, especially along the Santa Cruz River and the 

major washes within the area. A geomorphological study of 
the project area would be useful in guiding archaeological 
testing to areas where deeply buried cultural material might 
be expected. 

HISTORIC PERIOD 

The Historic period was, surprisingly, poorly represented 
within the project area. Only three sites of this period were 
found by the probability sample. All were post-1920, and 
only one contained evidence of features. Access problems 
that prevented survey along the Santa Cruz River probably 
biased these results. Since this was the first area settled, it is 
likely to contain the greatest number of historic sites. 

One of the most productive tasks suggested for the Class 
III survey is a thorough search of historic documents per
taining to the area surrounding the preferred route. Investi
gation of specific areas that this research indicates would 
provide the most detailed data on historic occupation of the 
project area. 
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EVALUATION 
OF PROPOSED 

AQUEDUCT ROUTES 

In the spring of 1981, the USBR was evaluating six pos, 
sible routes for Phase A of the Tucson Aqueduct {Figure 
6.1). These included variations on three basic corridors. 
Planning for Phase B has been delayed, and this corridor 
may eventually be located outside the area outlined in this 
study. Although several alignments within Phase B were 
considered and included in designing this study, they will 
not be evaluated here. This, plus the USBR's elimination 
of certain Phase A alignments, has eliminated the Santa 
Cruz River area from planning for this portion of the T uc, 
son Aqueduct. 

The proposed routes are ranked on the basis of three 
criteria: 

1. relative archaeological sensitivity 
2. total acreage affected 
3. the amount of that acreage already disturbed, and 

thus presumably somewhat lower in archaeological 
potential ( this does not mean that all cultural re, 
sources within this area are presumed to be destroyed) 

Because no statistically reliable predictor of site location 
was identified during model testing, it is not possible to 
accurately estimate site density for each stratum in the 
project area. Although most of the statistical tests using 
survey data demonstrated no significant differences in the 
frequency of sites between strata, the results of some tests 
do suggest that the McClellan Wash area is relatively 
higher in archaeological sensitivity {see Chapter 3, pages 
22 and 23). The aqueduct routes were ranked accord, 
ing to the relative amounts of land in this area which would 
be affected by construction. 

Site density in each stratum is an important issue in CAP 
planning and should be considered in selecting an aqueduct 
route. In estimating mitigation costs, however, site type is 
probably a more critical factor. Although temporary ca~ps 
and specialized sites are an important part of the ar, 
chaeological record, their loss is vastly less expensive to 
mitigate than the loss of large habitation sites, which often 
exhibit deep and complex stratigraphy. 

Large habitation sites {and related high mitigation costs) 
are most likely to be associated with permanent water re, 
sources such as McClellan Wash, and possibly Brady and 
Durham washes. The Santa Cruz River area is not included 
in this list, since it is no longer involved in planning for 
this phase of construction. 

35 

Each corridor was ordinally ranked from 1 to 6, based on 
the amount of acreage it would affect in each of the three 
categories listed above. For example, IIIB pipe, the corridor 
affecting the least overall acreage, is preferable from an 
archaeological standpoint and was ranked 1. The same pro
cess was used to rank each route using the other two 
criteria. The route with the lowest cumulative score (a 
composite of the individual rankings) is the preferred route 
based on archaeological considerations. See Table 6. 1 for 
the rankings. · 

Table 6.1 
RANKING OF PROPOSED AQUEDUCT ROUTES 

Proposed Area of High Total Disturbed Cumulative 
route Sensitivity Acreaget Acreage Rank 

11B 1 5 6 4 
lIIB 1 5.5 4 3 5 
IIIBpipe 2.5 1 2 1 
XIII 4 2 1 2 
IIIB 1 mod 5.5 6 5 6 
IIIBpipemod .5 3 4 3 

t Current diking estimates do not affect this ranking 

From an archaeological perspective, two routes, XIII and 
IIIB pipe, are preferred. They involve the least total acre, 
age and include several areas which are already disturbed 
or developed. Route IIIB pipe would have less impact on 
the McClellan Wash area. 

Route IIB crosses almost entirely undisturbed land and is 
expected to affect numerous sites of all types. A special 
problem likely to be encountered by this route as well as the 
modified versions of IIIB 1 and IIIB pipe, are large agricul, 
tural sites, such as AZ AA:12:108 and AZ AA:12:109 
(ASM site survey files). Both sites consist of large groups of 
agricultural features, including checkdams, rock piles, and 
terraces, which are quite extensive, covering perhaps as 
much as a square mile. While such sites might require only 
minimal excavation, it is difficult to determine proper miti
gation procedures for this site type. Detailed mapping and 
survey of the surrounding area would certainly be necessary. 
Usual archaeological methods make both activities ex, 
tremely difficult to accomplish in the rolling terrain and 
heavy vegetation of the area. The use of another technique 
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such as photogrammetry might be required. In addition, 

excavations within some of these feature types might pro, 
duce useful p'alynological or macrofloral samples for iden, 

tification of .crop types and clarification of agricultural 

technology. 
Routes III'B 1 and IIIB 1 modified would affect the 

greatest number of known sites and the most acreage in the 

relatively higher sensitivity area along McClellan Wash. 

Proposed Routes 3 7 

One of the village sites located by the survey, AZ AA: 7: 15, 

lies on both corridors. Construction in this area is expected 

to require extensive mitigation. Table 6.2 presents a list of 
the known sites which would be affected by the proposed 

Phase A aqueduct routes. AZ AA:12:118, a large village 

site, lies just south of the proposed terminus of Phase A, 

and should be avoided if possible. This site should also be 
considered in planning for Phase B. 

Table 6.2 

RouteIIB 

AZAA:3:6 
AZ AA:3:9 (II) 
AZAA:3:32 (I) 

KNOWN SITES ON OR ADJACENT TO PHASE A AQUEDUCT ROUTES 

Route XIII 

AZ AA:3:9 (II) 
AZ AA:3:29 (IV) 
AZ AA:3:30 (II) 
AZ AA:3:31 (V) 
AZAA:7:33 (V) 

RoutesIIIB 1 & 
IIIB 1 modified 

AZ AA:3:9 (II) 
AZAA:3:18 
AZ AA:3:29(1V) 
AZ AA:3 :31 (V) 
AZAA:7:6 {II, V) 
AZ AA:7:15 (I) 
AZAA:7:21 
AZ AA:7:29 (V) 

Routes IIIB pipe & 
IIIB pipe modified 

AZ AA:3:9 (II) 
AZAA:3:18 
AZ AA:3:29 (IV) 
AZ AA:3 :31 (V) 
AZ AA: 7 :6 (II, V) 

Note: The cultural resource type follows the site number. No type is indicated for four sites from ASM files which were not revisited during 

the Class I survey. 





Chapter 7 

SUMMARY AND CONCLUSION 

SUMMARY AND EVALUATION OF 
SURVEY DATA 

Cultural Resources in the Project Area 
A total of 30 sites was recorded during the Class II sur, 

vey. The sites varied considerably in size, type, and in the 
numbers and types of features. 

Four probable village sites (Type I) were identified within 
the project area: two near McClellan Wash, one near Brady 
Wash, and one on a terrace above the Santa Cruz River. 
These sites may have been permanently or seasonally oc, 
cupied. Each exhibited a high density artifact scatter and 
two or more features. Each site has been subjected to exten, 
sive disturbance through erosion or pot hunting, or both. It 
is highly probable that other, similar sites exist in the area 
that have not been similarly disturbed and therefore are 
indicated by different surface manifestations. Some Type II 
sites may actually be village sites that have not been 
recognized as such because they have not been extensively 
exposed. 

Large artifact scatters (Type II) were concentrated along 
McClellan Wash and the Santa Cruz River. Few features 
were noted on the surface at these sites, but the types of 
artifacts present were similar to those found at probable 
village sites. Surface evidence suggests that they are habita, 
tion sites, possibly villages or base camps. 

Several types of specialized sites were located during the 
survey including plant processing, agricultural, and a possi, 
ble plant collecting site. The plant processing sites are indi, 
cated by the presence of a number of bedrock mortars and 
accompanying artifact scatters. The agricultural sites 
exhibit different types of features and are located in distinct 
environments. One is composed of a series of checkdams 
and rock piles located on a bajada and should probably be 
called a water control site, while the other consists solely of 
numerous small rock piles scattered over a large, open flat 
(Masse 1979). The identification of this site as agricultural 
is tentative until substantiated by further study. A single 
possible plant gathering locus was recorded, consisting of a 
plain ware sherd scatter associated with a cobble ring. 

Eight sites consisting of limited scatters of prehistoric 
artifacts (Type IV) were found throughout the project area. 
These sites, although small and generally of low surface 
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artifact density, frequently contained the same types of ar, 
tifacts present at the larger sites. These may be specialized 
sites or perhaps small, temporary habitation sites. 

Historic sites appear to be rare in the project area, al, 
though historic artifacts are common. The five sites re, 
corded varied considerably in the types of artifacts found 
and the types and numbers of features present. As discussed 
in Chapter 5, detailed documentary research coupled with 
field examination should provide a better understanding of 
the distribution of historic sites, which are not included in 
the predictive models discussed in this report. 

Nonsite clusters and isolated surface artifacts are com, 
mon throughout the project area. It will be important to 
determine the nature of the subsurface remains (if any) 
associated with these types of cultural resources during later 
phases of study. Some of these remains may represent places 
where more ephemeral, limited activities such as wood pro, 
curement or hunting occurred. Alternatively, they might 
indicate larger, more substantial sites which have yet to be 
exposed by erosion or pot hunting. 

Model Testing 

. The project's primary goal was to test the accuracy of the 
predictive model of site distribution developed by Westfall 
(1979). Most of the statistical tests using survey data dem, 
onstrated no statistically significant difference in site dis, 
tribution among Westfall's vegetation zones, either in 
overall site frequency or the frequencies of the site types 
discussed above. 

The model appears to be inaccurate in two important 
respects. First, it definitely underestimates the archaeologi, 
cal sensitivity of the area included in the creosote,bur sage 
community (Zone 4). This zone contains a number of sites, 
including one of the probable village sites. 

The second and more critical problem concerns the va, 
lidity of using modem vegetation distribution to predict 
prehistoric environments. The survey data suggest that the 
distribution of modem vegetation communities, especially 
the riparian and desert riparian communities (Zones 1 and 
3), does not accurately indicate their prehistoric distribu, 
tion. A reliable approximation of these two zones is crucial, 
since they are associated with essential water resources and 
are expected to be highest in archaeological sensitivity. 
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An alternate model based on topography has been de

tailed in Chapter 3. This model is expected to better pre

dict prehistoric environments (and therefore site location) 

since topography greatly influences vegetation in the Basin 

and Range province. The model is refined by adding water 

availability as a second variable in stratifying the project 

area. The following strata have been proposed and might be 

subdivided as follows: 
A. floodplain of permanent water sources; 

terrace(s) of permanent water sources; 
floodplain of semipermanent or impermanent water 

sources 
B. basin within 2 miles of permanent water sources; 

basin within 2 miles of semipermanent or imper

manent water sources 
C. basin outside the above corridors 
D. bajadas 
Given the limitations of the Class II survey data, several 

of these strata were combined to perform statistical tests. 

The model was tested using various definitions of Stratum 
A: with all major water courses combined, regardless of 

permanence, then again with the major washes separated 

from the area along the Santa Cruz River. Because of the 

small number of survey units located in these areas, 
Stratum B was not subdivided for any of the tests. None of 

these tests demonstrated a statistically significant differ

ence in the distribution of sites or site types among strata. 

Several problems have been identified that may explain 

the apparent failure of these models to predict the location 

of prehistoric sites. The most obvious is that they are based 

on variables that are not significant in determining prehis

toric site distribution. Archaeological evidence from other 

areas, however, suggests that this is not the case, and 

further study along these lines is proposed. It is expected 

that villages will be located where water was available and 

that special activity sites will be clustered with respect to 

the village sites and the availability of target resources. This 

type of clustering has been accommodated in the topo

graphic model to an extent, through the use of a 2-mile wide 

corridor bordering available water resources. This stratum is 

expected to be higher in archaeological sensitivity than the 

rest of the basin. The bajadas, although located some dis

tance from major water sources (and therefore from vil

lages), represent a unique set of resources largely unavaila

ble elsewhere which would probably have been exploited 

regardless of distance. 
An important practical problem in testing the models 

lies in the inadequacy of the data. Both models rely on the 

identification of functional site types, since this, probably 
even more than numbers of sites, characterizes each 

stratum. The site type identifications used in this report are 

based primarily on surface indications of site size and, when 

present, types of features. These are reasonably reliable, but 

are necessarily general. Site type might be determined 

through collection and analysis of a representative sample 

of surface artifacts, although even these activities may not 

provide sufficient data. Therefore, even though statistical 

tests using survey data failed to demonstrate that the topo

graphic model was any more successful than Westfall's in 

predicting site distribution in the project area, this is due in 

part to the lack of appropriate data. 
Finally, the probability survey located only 23 sites. This 

sample is not sufficiently large to permit testing of the rela

tive distributions of numerous site types over four or five 

strata. 

RESEARCH ORIENTATION 

In developing an appropriate research orientation for this 

kind of project two factors should be considered: the level 

of effort possible or appropriate and the type(s) of data 

likely to be produced. 
Both Westfall's model and the proposed topographic 

model require a particular data set (functional site type) 

that the survey was unable to collect. It is questionable 

whether any reliable assessment of functional site type can 

be derived from surface observations with the exception of 

distinctive features such as checkdams and bedrock mortars 

often visible on the surface. Certainly it requires a level of 

effort that was not appropriate to the Class II survey. 

This problem should be acknowledged and then 
accommodated through project design, either by increasing 

the level of effort or by refining the research problems so 

they can be addressed using the expected data. 
In addition to testing the predictive model, the survey's 

research design suggested several issues for investigation in 

the project area. It was acknowledged that solution of these 

problems would prove to be beyond the scope of the survey 

data, but that these data could suggest which of these lines 

of research might be most productive during later phases of 

study. Most sites located belong to the Hohokam period, 

and the observations made suggested several questions 

which could profitably be addressed using information from 

these sites (see Chapter 5). 
No sites were located that could be attributed to the 

Archaic period. This may arise from problems with 

identification of sites belonging to this period; however, all 

sites found contained ceramics which can probably be 
attributed to the Hohokam period. The most frequent prob

lem in locating Archaic period sites is the lack of surface 

evidence. Most known Archaic sites have been exposed by 

river and creek channel erosion, often at a depth of 15 to 

20 feet below the present ground surface. While Archaic 

sites in the project area are probably buried, it is also 

possible that they occur only rarely. Additional efforts 

to locate Archaic sites will be necessary. 
Historic sites were recorded during the survey but were 

not as common as expected. The most productive strategy 



for future studies of this period would be a combination of 
detailed documentary research complemented by field 
study. 

EVALUATION OF 
ARCHAEOLOGICAL SENSITIVITY 

Although statistical tests of Westfall's model and the 
topographic model demonstrated no significant difference 
in the distribution of sites among zones, survey data do 
suggest that two areas, along the Santa Cruz River and 
McClellan Wash (and possibly other major washes such as 
Brady and Durham), are relatively high in archaeological 
sensitivity. Large, permanent or semipermanent habitation 
sites are expected to be concentrated in these areas. Site 
size and complexity are also expected to be greater than in . 
other areas. These sites are likely to exhibit deep and 
complex stratigraphy, to contain a greater variety and 
number of features, and to have been occupied longer or 
abandoned and reoccupied. Agricultural and other special 
activity sites are also likely to occur in these areas, and 
overall site density may be greater. 

A variety of special activity sites are expected to occur in 
areas removed from these major water resources, including 
temporary habitations, agricultural sites, and resource 
exploitation loci. These sites, while not as large or complex 
as those discussed above, constitute a valuable aspect of the 
archaeological record. 

A relative evaluation of the proposed Phase A aqueduct 
routes is presented in Chapter 6. The proposed routes were 
evaluated according to the amount of acreage in these high 
sensitivity zones that each would affect. This evaluation 
showed that construction along the Santa Cruz River and 
the McClellan Wash area should be minimized or, if 
possible, avoided. In addition to a concern for preservation 
of archaeological resources, the expected high cost of 
mitigation studies in these areas is an important planning 
consideration. Mitigation, especially along the Santa Cruz 
River, is likely to be very expensive because of the nature of 
the sites likely to be encountered. Since many are probably 
deeply buried, testing and excavation of them would 
require removal of substantial amounts of overburden. 

This report contains recommendations only for Phase A 
of the CAP-Tucson Division. Survey data suggest that 
Routes IIIB pipe and XIII are preferable from an 
archaeological standpoint. Routes IIIB 1 and IIIB 1 
modified should be avoided if possible, since both involve 
considerable construction in the highly sensitive area along 
McClellan Wash. 

Proposed Phase B routes along the Santa Cruz River 
should also be avoided. Although this area has been 
extensively disturbed through agricultural, urban, 
and industrial development, archaeological deposits may be 
preserved intact beneath the disturbed zones. Extensive 
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deposition in the floodplain may have buried and, in a 
sense, protected archaeological sites. If this area cannot be 
avoided, a testing program should be designed to assess the 
extent and nature of disturbance in this area and to locate 
and identify subsurface deposits. 

RECOMMENDATIONS FOR 
FUTURE CLASS II SURVEYS 

Some of the most important factors which influence the 
type of study and the level of effort required are: 

1. existing regional archaeological data 
2. the goals of the project 
3. research orientation 
4. available project planning information 

In areas lacking archaeological data, more extensive 
efforts will be required to provide a sound basis for 
designing archaeological studies and interpreting their 
results. Regional information may be collected during a 
Class II or Class III survey and, if existing regional data are 
more complete, the nature and scope of the Class II survey 
may be considerably reduced. 

In most cases, the goal of such surveys is to evaluate the 
relative archaeological impacts of various construction 
plans. This requires a reasonably accurate assessment of the 
kind and number of sites likely to be encountered. 

It is especially important to suit the research orientation 
to the type of data the survey can reasonably be expected to 
collect. The selection of particular problems to address 
should be founded on a realistic assessment of the potential 
of exclusively surface data. 

Finally, the level of planning information available has a 
significant effect on the design of any sample survey. If 
project planning has progressed to a stage where all, or 
almost all, potential construction plans have been 
identified, it may be possible (although not always 
desirable) to confine the Class II survey to the area(s) 
which would be affected by construction. If greater 
flexibility in project planning is desired, it may be 
advantageous to define an area in which all construction 
would take place and sample the entire area. 

The answers to these questions will influence the nature 
of the project. For the Class II survey of the Phase A area, 
each factor increased the scope of the survey. Because re, 
gional data for the area are scant, it was believed that 
collecting reliable regional data at this stage would 
contribute to the goals of the Class II survey, as well as later 
phases of study. 

The goals of the survey and the primary research 
orientation were interrelated. The survey was designed to 
collect data to test the predictive model of prehistoric site 
location. If the model could be demonstrated to accurately 
estimate site distribution, it could be used to reliably 
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evaluate the relative impacts of the proposed aqueduct 
routes on cultural resources. 

This required a particularly complex sampling strategy 
which maximized the number of units surveyed. This 
strategy, in turn, necessitated the use of small units, 
effectively precluding the collection of certain kinds of 
data, especially inter,site relationships. This research 
strategy proved to be somewhat inappropriate, since the 
model to be tested relied heavily on a class of data 
(concerning functional site type) which could not be 
collected without considerably increased effort. 

Finally, project planning for the Tucson Division of 
CAP was by no means final before the survey began. 
During the project many proposed aqueduct routes were 
added or deleted, requiring an areal approach to 
accommodate these revisions. 

Each of these factors profoundly affected the results of 
the survey, positively and negatively. The need to test 
Westfall's model precluded gathering other types of data. 
For instance, survey of larger units in projected high 
sensitivity areas might have provided better data on inter, 
site patterning. More acreage could have been surveyed for 
the same amount of time and money, if the sampling 
strategy had not required use of many small, widely 
dispersed units. 

RECOMMENDATIONS 
FOR THE CLASS III SURVEY 

OF THE PHASE A AREA 
The Class III survey will involve a complete ( 100 

percent) survey of the agency's preferred route. Depend, 
ing on the research orientation of the survey, Doelle's 
hierarchical strategy (see Chapter 1) might be appropriate. 

The primary goal of the Class III survey will be to identify 
the cultural resources which will be affected by 
construction. At this stage, it will be especially important 
to determine the nature as well as ·the number of sites. The 

Class II survey data suggest that test excavation is needed to 
assess the relationship of surface material to potential 
subsurface deposits. This will be essential in determining 
the nature of the nonsites that were recorded and in 
assessing their role in the prehistory of the region. As 
discussed, buried sites are quite probable in several areas. 

Possible research problems might include testing the 
topographic model suggested in Chapter 3, identifying 
clustering with respect to other sites and natural resources, 
and investigating specific issues discussed in Chapter 5. 
Identification of site clustering will require collection of 
detailed data on site type and survey of large blocks of land 
that might be realistically expected to contain more than 
one site. 

The Hohokam research questions suggested in Chapter 5 
concern the identification of local variability in site 
permanence, internal organization, agricultural strategies, 
and evidence for ceremonialism from both synchronic and 
diachronic perspectives. Examination of many of these 
issues will require excavation data and will be more 
appropriate during the mitigation phase; however, testing 
may help determine which problems are most appropriate 
for future studies. 

An important aspect of any testing program will be a 
geomorphological identification of areas most likely to yield 
buried sites. From an archaeological standpoint, it would be 
extremely useful to be able to identify particular areas 
where the depositional history indicates that cultural 
material may be deeply buried. This is especially important 
in the case of Archaic period sites, which are frequently not 
visible on the surface. Recommendations for testing based 
on preliminary geomorphological studies will aid 
archaeologists in determining which areas have the best 
potential for buried sites. 

Historic period research should be directed by a detailed 
document search. Field research will be more successful if 
known sites can be approximately located through archival 
research. 



Appendix A 

SITE DESCRIPTIONS 

This section describes all sites recorded by this survey. 
Previously recorded sites are included only if they were 
found within one of the quadrats in the sample survey. The 
six sites without quadrat numbers were found outside sam, 
ple units, frequently while looking for the quadrat flags. 

Different survey and recording procedures were used at 
these six sites. They were not entirely surveyed at an inter, 
val of 10 meters, as the sample units were. Instead, tran, 
sects were conducted north, south, east and west of a point 
on the site, to roughly estimate the limits of the site. Fea, 
tures were then located and mapped. At the largest of these 
sites, notably AZ AA:7:32, no attempt was made to cover 
the entire site area, while smaller sites were completely 
covered. Several of these sites were not mapped due to time 
constraints, but site forms were completed for all sites re, 
corded by the survey. 

AZAA:3:9 

This site was found in Quadrat 3 about 1. 5 miles east of 
Picacho Reservoir. This site is a large artifact scatter, about 
1100 m by 300 m, consisting of plain and decorated sherds, 
lithics and ground stone implements (Figure A.1). No fea, 
tures were noted, with the possible exception of a single, 
low mound which might be cultural but appears to be 
natural. Artifacts in general were distributed in a thin, 
discontinuous scatter throughout the site area, with several 
loci of relatively higher density discernible. A surprisingly 
large number of ground stone artifacts, whole and fragmen, 
tary, were observed, especially in a concentration near the 
northwest edge of the site. 

This site was originally recorded during the Salt,Gila 
Aqueduct survey that ASM conducted in 1972 (Grady and 
others 1972). As originally defined, the site boundaries did 
not include the area recorded by the present survey; how, 
ever, surface artifact distribution indicated that the two 
areas should be considered a single site. 

One fairly well,developed wash and several minor ones 
crosscut the site, roughly east to west. The surrounding area 
is low and flat and is probably subject to sheet flooding 
during heavy runoff. Large mesquite and palo verde trees 
dominate a stable desert riparian community along the 
banks of the washes, while creosote bush and grasses cover 
the open flats between them. Acacia, barrel cactus, and 
various annuals were noted. 
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Grazing has disturbed the site to a limited extent. It is 
impossible to assess the impact of erosion and deposition, 
especially on the surface distribution of artifacts. 

AZAA:3:19 

AZ AA:3: 19 is located in Quadrat 11, less than 1 mile 
east of Picacho Reservoir. It is a large artifact scatter cover, 
ing an area roughly 700 m by 400 m (Figure A.2). Only two 
features, both small rock clusters, were recorded. 

The site consists of a low to high density scatter with a 
few areas within its limits that are presently devoid of ar, 
tifacts. The highest density occurs along two wash systems 
which crosscut the site, running east to west. These have 
exposed a high percentage of the artifacts visible on the 
surface, in some areas forming a pavement of artifacts, pre, 
dominantly sherds. 

Artifacts present include sherds of Snaketown, Santa 
Cruz, and Sacaton Red,on,buff, an unidentified red ware, 
and a variety of plain ware sherds. Chipped and ground 
stone artifacts were less common, comprising only 30 to 40 
percent of the surface assemblage. A single tool, a drill 
fragment of milky quartz, was noted. Several pieces of 
worked and unworked shell were noted, including one 
large bead. 

Charcoal, artifacts in situ, and at least one ash lens were 
observed in the walls of washes, at various depths up to 50 
cm below the present surface. The backdirt around a small 
pot hole (about 20 cm deep) included an abundance of 
large plain ware sherds. 

The site area is flat and is crosscut by two substantial 
washes and their tributaries. These washes support dense 
desert riparian growth, including mesquite, palo verde, 
acacia, and several types of vines. The flats between them 
are almost entirely open, with grasses covering most of the 
area, dotted by creosote and bur sage throughout. In many 
areas the grass cover probably obscures any artifacts pre, 
sent. 

AZAA:3:28 

AZ AA:3:28 is located in Quadrat 9 just northeast of the 
Picacho Mountains. It consists of a very large (600 m by 
600 m) artifact scatter, with no definite features visible on 
the surface (Figure A. 3). 
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Artifact density is quite variable, with low to high den, 
sity clusters interspersed with areas of no surface artifacts. 
Density is highest in the northeast comer of the site, where 
a possible mound was located. 

Probably 70 percent of the assemblage was comprised of 
ceramics: Gila Plain, unidentified red,on,buff, and plain 
ware sherds. Chipped stone flakes and debris and mano and 
metate fragments were noted. 

The site area is dissected by five small, well,developed 
washes. The southern part of the site is heavily vegetated, 
with creosote, acacia, palo verde and cholla. Brady Wash 
runs along the site's southern limits. Vegetation becomes 
less dense to the north; the northernmost portion of the site 
is open, with scattered creosote, bur sage and grasses. 

Erosion has had little effect on most of the area, and 
grazing has been light. It is interesting to postulate that this 
site may be representative of the original surface appear, 
ance of other sites in the project area, such as AZ AA:3:32 
and AZ AA:7:15, before extensive pot hunting drastically 
altered their surfaces. 

AZAA:3:29 

This site is located in Quadrat 28 about 4 miles southeast 
of Picacho Reservoir. It is a large artifact scatter, 500 m by 
400 m in area (Figure A. 4). 

The site is a discontinuous artifact scatter with many 
localized clusters of artifacts, predominantly lithics. At 
least eight individual clusters of lithics were identified. A 
few clusters contained sherds and lithics, while one con, 
sisted exclusively of sherds. Ground stone occurred at a 
single locus. Historic white earthenware sherds, possibly 
associated wtih the occupation of AZ AA:3:31, were found 
near one such cluster. 

The site area is flat and open, cut by two major washes. 
One of these, located in the western half of the site, has cut 
a wide, deep channel where many artifacts were observed. 
Erosion has been extensive around this wash and its 
tributaries. Frequently artifacts were revealed in washouts, 
making their context somewhat doubtful. A cluster of pos, 
sibly fire,cracked rock appeared to be in situ in one such 
area. 

Plant growth in the area was fairly light, including creo, 
sote, bur sage, and several grasses. A few mesquite were 
clustered along the banks of the washes. 

AZAA:3:30 

AZ AA:3:30 is located in Quadrat 16, just east of 
Picacho Reservoir. It consists of a low density artifact scat, 
ter, approximately 450 m by 250 min area (Figure A.5). It 
includes many areas presently devoid of surface artifacts. At 
least four. clusters of relatively higher artifact density were 
observed. Artifacts were also located on a low, flat ridge 
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just east of the sample unit. Artifacts were frequently found 
in the many patches devoid of vegetation. 

Artifacts included plain and decorated ceramics and 
chipped and ground stone implements. One projectile 
point and a single shell bead were noted. 

The site area is flat and open for the most part. Grasses 
and creosote dominate these areas, but mesquite, acacia, 
barrel cactus, and squawbush are also present, especially 
along the washes just north of the site limits. A substantial 
area of dead and dying mesquite lies just north and west of 
the site. Disturbance appears minimal, although erosion 
and grazing have likely had some effect on the surface of the 
site. 

AZAA:3:31 

This historic site is located just south of Quadrat 28 and 
AZ AA:3:29, about 4 miles southeast of Picacho Reservoir. 

Approximately 50 m by 30 m, this site contains the 
remains of probably three structures (Figure A.6). A 
masonry structure, 3 m by 5 m, with walls about 1 m high, 
is lined with cement and may have been a water storage 
tank. A metal pipe extends from near the base. Less than 2 m 
from this structure is a deep, open shaft, lined near the 
surface with lumber. Several cut nails had been used in this 
structure and in the ladder attached to one side and extend, 
ing into the shaft at least 5 m. The shaft, possibly a well or 
mine shaft, was covered with dead tree limbs. About 15 m 
southeast of these two structures is ~ probable structural 
mound, roughly 8 m to 10 m in diameter. A portion of 
apparent in situ masonry was identified among the rubble 
in this area. Artifact density was high: scrap lumber, metal 
fragments, bottle glass, and earthemware sherds were 
noted. Several sherds of non, Anglo red ware were ob, 
served. These may be Piman, but they appear very similar 
to sherds found at the prehistoric site, AZ AA:3:29, im, 
mediately north of this area. 

The immediate site area is flat and open with little vege, 
tation other than grasses. In the bottom of a large wash (the 
same wash which c~osscuts AZ AA:3:29) flowing through a 
fairly broad, deep channel just east of the site, some historic 
trash was found. Vegetation is concentrated along the 
banks of washes throughout the area; however, these 
washes do not support the dense riparian growth noted 
elsewhere in the study area. Creosote and bur sage were 
present, along with a few mesquite and palo verde trees. 

AZAA:3:32 

This site is located about 4 miles east of the Picacho 
Mountains, near Quadrat 32. It covers an estimated 1100 m 
by 1100 m area. Because of its large size, it was not 
mapped in detail, b~t the relative locations of the visible 
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features were plotted. Heavy pot hunting has considerably 
impacted the site. 

The site consists of a large, discontinuous artifact scatter, 
at least two large mounds, and two pit houses. Pot hunters 
have excavated the pit houses, and adobe walls are visible. 
The mounds are about 400 m from the pit houses. Artifact 
density on the mounds is moderate to heavy. Only one 
small pot hole was evident in either of the large mounds. 
Other low mounds in this area may also be trash mounds. 
These two groups of features are separated by an intermit
tent artifact scatter, several small washes, and another 
area of heavy pot hunting,. This activity has not revealed 
any other features but has created an artificial, high density 
surface artifact scatter. 

Artifacts are predominantly ceramic (prob~bly 70 per
cent), and include Gila Plain, Gila Polychrome, 
Snaketown Red-on-buff, Tanque Verde Red-on-brown, 
and an unidentified red ware. The lithic assemblage in
cludes cores, a scraper, and flakes. Numerous ham
merstones and several tabular knives were found. Mano and 
metate fragments were also recorded. 

The site area is fairly flat and is crosscut by four or five 
small washes that have exposed many of the artifacts noted. 
An area south of the site has been deeply gullied by recent 
erosion. Vegetation is fairly heavy. Creosote dominates the 
area, with grass cover light to moderate. Along the washes 
palo verde and acacia are also present, and a few saguaros 
were noted in the vicinity of the site. 

The extremely heavy disturbance at this site has made it 
virtually impossible to derive any useful information from 
the present surface distribution of artifacts. However, judg
ing from the size of the scatter and the presence of substan
tial trash mounds, considerable subsurface material is prob
ably still intact. 

AZAA:7:1 

This site was previously recorded in ASM files and is 
located in Quadrat 48 east of the Picacho Mountains. The 
site is a light to moderate density artifact scatter, roughly 
200 m by 200 min area (Figure A. 7). Part of the site may 
have been destroyed by nearby construction, but this could 
not be definitely determined from surface indications. One 
possible feature, a small, low mound with a high surface 
artifact density, was recorded, but it could be an artificial 
mound created by construction-related activities. Several 
clusters of rock, which may be cultural, were located about 
150 m from the scatter. 

Artifacts in the area are almost entirely sherds, mostly 
Gila Plain and unidentified red ware. Lithic artifacts con
sisted of flakes and debris. One mano fragment was noted. 

The area of the site is fairly flat. Durham Wash lies just 
north of the site, and vegetation along its banks is very 
heavy. A large area of dead and dying creosote covered 
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most of the area immediately north of the site. A strip of 
heavy acacia growth was noted in a disturbed area. Creos
ote and grasses are the only other living plants. 

AZAA:7:15 

This site was recorded in the ASM files in 1967 as a 
small, thin scatter of artifacts. Since then, heavy pot hunt
ing, mostly east of the original site area, has exposed a 
considerable amount of cultural material, including several 
features. 

The site area is roughly 700 m by 400 m (Figure A.8). 
Several features have been exposed by pot hunters: four pit 
houses with visible adobe walls (Features 1, 2, 5, and 6) and 
several possible rock alignments in large potholes (Features 
3 and 4). South of the major artifact concentration is an 
L-shaped cobble alignment, 40 m by 20 m, which might be 
part of a compound wall or other structure. 

Artifacts were plentiful due to the amount of material 
left in pot hunter backdirt. Ceramic types present include: 
Gila Plain, Tanque Verde Red-on-brown and Casa Grande 
Red-on-buff. Several unidentified red-on-buff and red-on
brown sherds were noted. Cores, flakes, and a single scraper 
comprised the chipped stone assemblage. Several mano and 
metate fragments were recorded, plus several worked schist 
slabs. 

Vegetation was fairly heavy, consisting predominantly of 
creosote. Some palo verde and mesquite were present as 
well as an occasional saguaro. Several very small washes 
flow through the area toward McClellan Wash, which lies 
about 100 m east of the site. 

Disturbance has been considerable, from potting and the 
construction of several dirt mounds, probably for directing 
runoff. Mechanical disturbance may have been heavy in 
parts of the site, and the discovery of artifacts during these 
activities may have prompted the pot hunting. 

AZ AA:7:25 

This site was located along the east side of McClellan 
Wash, southeast of the Picacho Mountains in Quadrat 59. 

It consists of an intermittent scatter of artifacts in an area 
from 40 m to 100 m west of the wash (Figure A .9) . A small 
scatter of possibly fire-cracked rock was present in the area. 
All types of artifacts were recorded. Ceramics comprised 
slightly less than half the assemblage and were predomi
nantly plain ware with a single unpainted buff ware sherd. 
The chipped stone assemblage included a relatively high 
number of tools. A projectile point fragment, a heavy 
biface, and several cores were noted. A mano and one 
metate fragment were also present. 

The site area is extremely flat and free of vegetation 
except for a heavy grass cover. Several charred stumps in 
this area may indicate burning or clearing of the area. If so, 
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this may have disturbed the site to a considerable extent. A 
thicket of acacia was noted on a small wash west of the site. 
Heavy vegetation was clustered along the banks of McClel, 
Ian Wash. Creosote, acacia, and a few palo verde were 
observed. 

AZAA:7:26 

This site is located in Quadrat 61, southeast of the 
Picacho Mountains, a little more than 1 mile east of 
McClellan Wash. It consists only of an artifact scatter; no 
features were visible on the surface. 

The scatter covers most of a 200 m by 400 m area. These 
are not site boundaries, however, nor were site boundaries 
determined (Figure A.10). This would have been meaning, 
less, based on the present surface artifact distribution. 

The high artifact densities had been exposed by recent 
erosion in the northern third of the survey unit. A network 
of deep, steep,sided gullies has heavily dissected this area, 
and the majority of the artifacts observed had been exposed 
on the eroded flats between these gullies. The presence of 
small clusters and isolated artifacts in surrounding areas not 
subject to such erosion may indicate considerable buried 
material in these areas as well. 

Artifacts include Gila Plain and unidentified plain and 
red ware sherds; chipped stone cores, flakes, and a single 
scraper; and ground stone fragments, including a mano and 
a slab metate. 

The area surrounding the gullies is a relatively flat grass, 
land, dotted with creosote. Vegetation becomes more 
dense toward the south. 

AZAA:7:27 

AZ AA:7:27 is located on and below a small bedrock hill 
just southeast of the Picacho Mountains. This site has both 
a historic and prehistoric component, in an area roughly 
200 m by 160 m (Figure A.11). 

Several features have been identified, some of which 
have been assigned to one or the other of these compo, 
nents, while others may be associated with either. 

Feature 1 is a room outline composed of upright granitic 
slabs. Its dimensions are approximately 4 m by 6 m. No 
artifacts were found immediately associated with this struc, 
ture so its age could not be determined. Feature 2 is a small 
rock pile east of Feature 1. Features 3, 5, and 6 are groups of 
bedrock mortars. A total of 36 mortars was recorded, rang, 
ing in depth from 7 cm to 3 7 cm, and averaging 18 cm to 20 
cm in diameter. In addition, numerous "incipient" mortars, 
1 cm or 2 cm deep, were observed. Other features included 
two pits (Features 4 and 9), probably the result of historic 
mining or prospecting activities, and a firebox made of 
granitic slabs. The firebox was obviously of recent origin. 
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Artifacts are found among the boulders and cobbles at 
the top of the hill, including plain ware sherds and a single 
projectile point. Both historic and probable prehistoric ar, 
tifacts were more common at the base of the hill. Historic 
artifacts include white earthenware, solder,seamed hole, 
in,top cans, metal scraps, amber export beer,style bottle 
glass, and sun,colored amethyst bottle glass sherds. Prehis, 
toric artifacts include plain ware and a few lithics. No 
grinding implements, other than the mortars, were re, 
ported. Some of the ceramics present may be Piman plain 
or red wares. 

It appears likely that most, if not all, the bedrock mortars 
were used prehistorically. They were associated with a scat, 
ter of Hohokam plain ware and a Hohokam,style serrated 
projectile point. 

The mining pits, or prospect holes, appear to be historic 
and are associated with cans and bottle glass. Ore,bearing 
rock fragments are scattered among the artifacts, which 
may date between 1870 and 1920. The possible Piman 
sherds may be associated with this component. 

The room outline, without definitely associated artifacts, 
may belong to either component, or it may be distinct from 
them, as it is not spatially related to either. 

The area immediately to the east, between the hill and 
McClellan Wash, has been bulldozed. A pit has been 
scooped out and a possible earthen dam created to control 
runoff-features common in this area. Sherds were found in 
this area, although it is impossible to determine how much 
material construction may have destroyed. 

AZAA:7:28 

This site is located on the southeast flank of the Picacho 
Mountains. It is a prehistoric site consisting mostly of cob, 
hie features, with a few associated artifacts, dispersed over 
an area roughly 600 m by 400 m (Figure A.12). 

This site is composed of two series of checkdams, several 
unidentified rock alignments and numerous rock piles of 
the type classified as agricultural features. One, Feature 6, is 
a series of at least six checkdams. These are approximately 
10 m long, and 7 m to 10 m apart. Features 7 and 8 are one 
and two checkdams, apparently associated with rock piles. 
The unidentified rock alignments, Features 1 and 9, are 
apparently not checkdams, and their function is unknown. 
The rock piles, 20 to 30 in all, are 1 m and more in diame, 
ter. 

A few artifacts were noted, mostly small clusters of 2 to 
10 plain ware sherds. Only a single flake was recorded. 

The site area is fairly rugged and the vegetation is dense. 
The elevation rises from about 1950 feet to 2000 feet above 
sea level over a one,quarter mile area around the site. Palo 
verde, saguaro and other cacti dominate the area, and a few 
creosote were present. 
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AZAA:7:29 

AZ AA:7:29 lies just below the southeast end of the 
Picacho Mountains in Quadrat 54. It is a small (250 m by 
150 m) historic site consisting of at least five structures and 
associated artifacts (Figure A.13). It is tentatively dated to 
about 1920 orlater. 

The dominant features of this site are water storage struc
tures. A large ferrous sheet metal tank, bolted together and 
set on a stone foundation, is located near the center of the 
site. Near it is a cement water trough, 1.5 m by 7 m long, 
roughly 0.5 m high. Just north and west of the storage tank 
are two areas of buried rock which appear to be scattered 
stone foundations. About 30 m north of this group of fea
tures is a stone foundation, 5 m by 7 m, nearly obscured by 
accumulated dirt and plant growth. Immediately north of 
this outline is an unlined pit, roughly 3 m by 3 m. This may 
have been a trash pit of some kind. It is definitely not a well 
or a latrine. A scatter of glass and metal artifacts and at 
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least 20 metal barrel straps were associated with it. On the 
east side of the site is a barbed wire corral, encompassing an 
area 60 m by 50 m and divided into two sections. A second 
cement trough could be reached from either side of the 
enclosure. 

Artifacts are present in a thin scatter throughout much of 
this area. These include amber, green, and sun-colored 
amethyst bottle glass sherds, a few hole-in-top cans, barrel 
straps, and miscellaneous metal scraps. 

Of special interest were several metal barrels, which had 
been cut in half lengthwise. These were laid end to end in 
the bottom of a small wash on the west side of the site and 
may have been intended to direct the flow of water or 
possibly permit some sort of vehicle to cross the wash. 

Parts of a windmill, including most of the pump, were 
found near the water tank. Embossed on it were several 
patents, dating from 1904 to 1915. Almost certainly this 
site was located to take advantage of an available water 
supply. The presence of a well was not detected, but one is 
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indicated in this area on USGS topographic maps. Numer, 
ous barrel straps found in the area may indicate the use of 
wooden barrels for water storage and transport.,. 

The site is located on a flat, narrow plain between the 
bajada on the east side of the Picacho Mountains and 
McClellan Wash, the principal water source for a large area 
surrounding the mountains. Vegetation is fairly heavy 
throughout the area, especially along the braided channel 
of McClellan Wash. Creosote and acacia cover much of the 
western portion of the site area, while mesquite is concen, 
trated along the wash. 

AZ AA:7:30 

This site is located in Quadrat 50 about 1 mile southwest 
of the Picacho Mountains. It is a small (150 m by 200 m), 
low to moderate density artifact scatter (Figure A.14). No 
features were identified from surface survey. 

Artifacts include an unidentified plain ware sherd, a 
single red,on,buff sherd, flakes, one core, and fragments of 
two metates. 

The area around the site is quite sandy and appears to be 
duned. Creosote dominates the immediate area of the site. 
McClellan Wash is less than 200 m east of the site, and the 
vegetation becomes increasingly heavy toward it. The ex, 
tremely heavy growth along the channels of the wash con, 
sists of palo verde, creosote, acacia, and a few cholla. 

An El Paso Natural Gas pipeline road runs between the 
site and the wash, and construction in this area may have 
disturbed or destroyed part of the site. Only a few small 
clusters of artifacts were found east of this road. 

AZAA:7:31 

This site is located about 1 mile southeast of the Picacho 
Mountains in Quadrats 44, 45, and 46. 

AZ AA:7:31 is an extensive, low density, discontinuous 
artifact scatter, covering an area at least 500 m by 1100 m. 
No site limits were defined. The only surface features were 
numerous rock clusters, like those identified elsewhere as 
agricultural features. 

The artifact assemblage consists of plain ware sherds, 
flakes, cores, and a tool fragment. Ground stone fragments 
were common. No distinct clusters of artifacts were re, 
corded. 

The southern portion of the site is an open creosote flat, 
except for a thicket of mesquite and a few palo verde. A 
small area may have been chained or bladed. Moving 
north, the vegetation becomes more dense with palo verde, 
ironwood, and creosote. Many small washes crosscut the 
area, draining into McClellan Wash about 0.5 mile from 
the site. 

Grazing has been extensive and continues today. This 
undoubtedly has had a considerable effect on surface ar, 
tifact distribution. 

AZAA:7:32 

This site is located about 2 miles south of the Picacho 
Mountains near McClellan Wash. It covers parts of Quad, 
rats 66 and 71. AZ AA: 7 :3 2 is a large prehistoric artifact 
scatter. The center of the site is a slight rise, with low to 
moderate surface artifact density. Several clusters of rock, 
some apparently fire,cracked, were found in this area. The 
site area ,is about 300 m by 400 m, with a thin, discontinu, 
ous scatter extending at least 200 m in all directions. 

Ceramics include several types of plain ware sherds and a 
single unpainted buff ware sherd. Lithics include flakes, 
retouched pieces, and cores. Ground stone was common 
and included both mano and metate fragments. 

The area around the site is fairly open and is dominated 
by creosote. Acacia and spotty grass cover were observed. 
Cacti, including cholla, barrel cactus, and a few saguaro, 
were noted. Washes border the site on the north and south 
sides, and McClellan Wash lies about 300 m to 400 m 
south. 

The area surrounding the site to the north and east is 
extremely flat, with little evidence of natural drainage. The 
flatness, along with stumps of dead vegetation in some 
areas, may indicate clearing or levelling of some kind. The 
extent to which these activities may have affected the site 
is unclear. 

AZAA:7:33 

This site is located in Quadrat 51 southeast of the 
Picacho Mountains and adjacent to I, 10 and the Southern 
Pacific Railroad. It is a large artifact scatter of mostly his, 
toric artifacts, although a small sherd and lithic scatter was 
recorded. No features were present. 

Historic artifacts, including bottle glass, ceramics, and 
metal objects, were concentrated most heavily along the 
fence next to the railroad tracks. In at least two areas, 
buried deposits were being exposed by erosion. Only two 
distinct clusters of material were recorded. 

Sherds of green, amber, flint, and sun,colored amethyst 
bottle glass were common, and one partial hand,blown, 
export beer style bottle was identified. White earthenware 
and a single sherd of American or English porcelain was 
found, but not enough of the mark remained for identifica, 
tion. All the cans found were hole,in,top variety. Some 
recent trash was evident, but the majority of the material 
probably dates to the early 20th century. 

The site area is extremely flat and may have been leveled 
at one time. Creosote and grasses are the only vegetation in 
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the immediate area. McClellan Wash lies about 400 m 
north. 

AZAA:7:34 

This site is located in Quadrat 83 about 5 miles southeast 
of Red Rock. It is a large, very low density scatter of his, 
toric artifacts. One or more water control s·tructures may 
have existed on a large wash which runs through the site. 
No evidence of other structures was observed. 

The only artifacts present were bottle glass and cans; no 
ceramics were observed. Bottle glass included sherds and 
some whole bottles and bases. A french oval,style bottle, 
several liquor bottles, and one household jar (all of flint 
glass) were noted. 

Metal artifacts included miscellaneous fragments, hole, 
in,top cans, condensed milk cans with matchstick solder, 
and several Donald Duck Orange Soda cans. The orange 
soda cans were closed with a crown cap and were made by 
General Beverages, Inc., Chattanooga, Tennessee. 

The scatter apparently dates to the period from 1940 to 
1950, although a few artifacts from later periods were 
noted. 

The site is cut by one major wash and several smaller 
ones. These apparently carry considerable runoff during 
periods of heavy rainfall, and sheet washing of much of this 
area is likely. Many railroad ties, which may have formed a 
structure at one time, are embedded in the loose sand of the 
wash bottom. 

Vegetation along the washes is fairly dense, including 
acacia, ironwood, palo verde, and mesquite. Creosote 
dominates the area between washes, and grass cover is fairly 
heavy. 

Grazing has been extensive in this area and may also 
have affected the site. 

AZ AA: 12: 118 The Chicken Ranch Si:( 

This site is located just below the bajada on the west side 
of the T ortolita Mountains. It is extensive, covering an 
area at least 400 m by 600 m. 

The site is a large Hohokam village that probably dates 
to the Classic period. Several large and small mounds, pos, 
sible rock alignments, and artifact concentrations were ob, 
served. A pit house and several smaller pits have been 
reported by others. 

Ceramic artifacts found include plain ware, red ware, 
and Tanque Verde Red,on,brown sherds. Chipped stone 
tools, cores and flakes were recorded. Ground stone ar, 
tifacts include slab and trough metate fragments as well as 
several manos and mano fragments. Shell beads and other 
ornaments were previously reported at the site. 

The site is located in an area dominated by creosote and 
acacia. Several washes crosscut the area. North and east of 
the site the elevation increases and mixed cacti,palo verde 
vegetation is prevalent. 

Part of this area may have been chained or otherwise 
cleared. Pot hunting and surface artifact collecting have 
disturbed the context of the artifacts. 

AZ AA:12:119 

This site is located on the bajada west of the Tortolita 
Mountains in Quadrat 92. It consists of a group of artifact 
scatters, mostly on a series of ridge tops (Figure A.15). No 
features were recorded. Artifact density is low, and sherds 
comprise 80 to 90 percent of the surface assemblage. Most 
clusters contained plain ware sherds only. 

The terrain surrounding the site is extremely rough. A 
series of high bedrock ridges is separated by numerous 
washes. North and west of the site a major wash has cut a 
deep, wide channel. This wash flows out of Cottonwood 
Canyon in the T ortolita Mountains. Dense riparian vegeta, 
tion grows in the sandy bottom of this wash, while a mixed 
cacti,palo verde community exists on the ridges. Palo verde 
and several species of acacia are quite dense, and saguaro 
and many other cacti were noted. 

AZ AA:12:120 

This site is located about 0.5 mile west of the Santa Cruz 
River near Quadrat 129. It is an historic site, probably a 
farm, with a house and outbuildings, in an area 80 m by 100 m 
m. It consists of the remains of at least three buildings and 
several other structures (Figure A.16). Feature 1 is a burned 
house foundation, roughly 20 m by 40 m. Partial masonry 
walls, a chimney, and cement and masonry foundation are 
still standing. Feature 2 is a cement foundation south of the 
house that does not appear burned. Feature 3 is the remains 
of a burned wooden structure north of the house. It is 
approximately 16 m by 16 m in area. Feature 4, south of 
this structure, is a cement tank. Feature 5 is a large depres, 
sion, possibly a trash pit. Feature 6, probably a corral, was 
about 80 m west of Feature 1. It, too, appears to have 
burned. 

Historic trash, cement and brick debris, and several 
burned posts were recorded. Unfortunately, no diagnostic 
artifacts were noted. A few hole,in .. fup cans with match, 
stick solder were reported. Most trash appeared to be post, 
1920s, but could not be more precisely dated. The site 
appears on maps as early as 194 7. A second, prehistoric 
component was also recorded. An extensive, very light 
density scatter of sherds and lithics was noted over an area 
at least 400 m by 400 m. The area surrounding the historic 
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structures has been cultivated for many years and plowing 
has probably disturbed the prehistoric component. 

An area of fairly heavy grass cover surrounds the struc
tures. The only other plants on the site are two nonnative 
trees. Elsewhere, farming activities have removed all traces 
of the original vegetation. 

AZ AA:12:121 

This site is located in Quadrat 127 near Rattlesnake Pass 
in the Tucson Mountains. It covers an area roughly 70 m 
by 30 m (Figure A.17) . 
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The site consists of a small, thin scatter of prehistoric 
artifacts and 11 bedrock mortars. A small rock shelter may 
be associated with this site. 

Artifacts present were sherds (plain ware), flakes, ham
merstones, cores, and one tool. These were found in the 
talus below the shelter and among the bedrock outcrops 
containing the mortars. Most of the mortars were well de
veloped, but two were small, shallow "incipient" mortars. 
No pestles were present. 

The site is located near the base of the mountain, just 
below a large bedrock outcrop. The area is steep and rug
ged, with palo verde, creosote, saguaro, prickly pear and 
acacia present. 
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Modern disturbance is primarily due to recreational use 
of this area. The rock shelter has apparently been cleared 
out at some time in the recent past, making it impossible to 
determine whether it was used prehistorically. 

AZ AA:12:122 

This is a small historic site about 0.5 mile west of the 
Santa Cruz River. It contains the remains of at least two 
structures, as well as several trash mounds. 

Feature 1 is the remains of an adobe-walled structure 
whose walls have melted and are now about 0. 5 m to 1 m 
high. Although roughly rectangular, the structure's outline 
is no longer clear. Several small trash mounds are located 
just south of this structure. Approximately 20 m north of 
Feature 1 is a second structure, Feature 2, of unknown 
function. It has two main components: a circular earth 
mound, roughly 5 min diameter, and a pit, within which a 
crumbling cement wall or slab is visible. Artifacts found 
nearby gave no indication of the structure's possible 
function. 

Several cement piers were found east of these features, 
but no other remains were found in this area. It was impos
sible to determine what type of superstructure these might 
have supported. 

A wide variety of artifacts was noted on the surface of the 
site. Piman plain ware and red ware sherds were identified, 
as well as several lithic artifacts. One sherd of Mexican 
lead-glazed earthenware was also noted. Anglo artifacts in
clude ceramics, glass, and metal artifacts. Several sherds of 
white earthenware, one sherd of medium blue underglaze, 
transfer printed earthenware, a possible hand-wrought nail, 
and fragments of ferrous metal were recorded. Bottle glass 
sherds comprised a large part of the assemblage. Sun
colored amethyst, green, and amber sherds were found. A 
black glass bottle base was found near Feature 2. 

Many of the artifacts date from the late 1800s; however, 
some indicate utilization of the site possibly as late as the 
1920s, leading to a reasonable estimate for occupation of 
the sites from 1880 to 1910. 

The site has been subjected to considerable pot hunting, 
especially in the trash mounds and the area around Feature 
1. Modern artifacts such as beer cans and soda bottles have 
been discarded throughout the site. 

The area supports heavy plant growth, mostly creosote, 
with some acacia and palo verde. Several washes run 
through this area toward the river. Vege

1

tation becomes 
progressively more dense in that direction. 

AZ AA:12:123 

This site is located just north of Quadrat 90, near the 
Pima-Pinal County line, on the bajada below the Tortolita 

Mountains. It is a moderate density artifact scatter with 
localized areas of high density. No features were associated 
with the site. 

Artifacts are primarily sherds, both plain and red ware, 
and unidentified red-on-brown ware(s). A small percentage 
of lithic artifacts was noted, including quartz and basalt 
flakes. 

The site area is a series of low, gravel-topped ridges di
vided by ephemeral washes. Dense vegetation is typical, 
although the immediate site area is relatively open. Cre
osote, palo verde, bur sage, saguaro, cholla, acacia, and 
ocotillo were noted. Minimal disturbance from erosion has 
probably exposed some of the artifacts. 

The site is located about 0.5 mile from AZ AA:12:109, a 
large, possibly agricultural site (ASM files). Several rock 
piles were noted about 400 m south of AZ AA:12:123 which 
are similar to the proposed agricultural features reported 
there. Regional data suggest that such sites, consisting 
primarily of rock piles and terraces ( cobble alignments), 
may occur at many locations along the bajada on the 
southwest slopes of the T ortolita Mountains. The artifact 
scatter designated as AZ AA:12:123 may be associated with 
one or more of these larger sites. 

AZ AA:12:124 

AZ AA:12:124 is located in Quadrat 108 near the Santa 
Cruz River. It is a low density artifact scatter, roughly 100 m 
by 400 m in area (Figure A.18). A series of cobble 
clusters is found throughout the site area. These piles of 
river cobbles average about 1 m in diameter and are 
frequently associated with artifacts. We were unable to 
determine whether these were cultural features or simply 
a remnant of a partially exposed cobble terrace. The site's 
proximity to the river may support the latter interpreta
tion. No other features were noted. 

Chipped stone artifacts comprised an estimated 75 per
cent of the surface assemblage. Cores, flakes, and a single 
scraper were found that were made of rhyolite, andesite, 
quartzite, and basalt. Ceramics were almost exclusively 
plain wares, except for one sherd of unidentified red-on
brown. No ground stone artifacts were recorded. 

The site area is gently rolling, with creosote the dominant 
vegetation. These plants have apparently stabilized this 
area, but recent erosion has begun to wash away much of 
the soil between the plants, leaving them on small hillocks. 
The artifacts and cobble clusters are found in these low 
areas. North of the site the ground becomes sandier, until 
near the river, about 200 m north, a strip of dunes has 
formed. The dense vegetation along the riverbanks is 
dominated by tall trees: palo verde, mesquite, and desert 
willow. 

Little disturbance is evident other than erosion. Some 
grazing has taken place in the area. 
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AZ AA:12:125 

This site is located in and adjacent to Quadrat 112 near 
the Santa Cruz River. It covers an area roughly 100 m by 
300 m (Figure A.19). 

It is a small, low density artifact scatter along either side 
of a fenceline and dirt trail. No features were recorded. 

Artifacts include plain ware and a single sherd of Rincon 
red,on,brown, flakes, cores, one chipped stone tool, and a 
small ovate mano. Several small clusters of sherds were 
recorded outside the major artifact scatters. 

The area of the site is low and sandy, with a few scatters 
of river cobbles. Creosote and a few acacia cover most of 
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the site. The Santa Cruz River lies about 150 m northeast 
of the scatter. The riverbanks are lined with a narrow band 
of dense vegetation, primarily palo verde, mesquite, and 
desert willow. Sand dunes parallel this growth. 

AZ AA:12:126 

This site is located in Quadrat 91 on the bajada west of 
the Tortolita Mountains. It consists of several small clusters 
of plain ware sherds, a possible rock cluster, and a rock ring 
1. 6 m in diameter (exterior). Several sherds were found 
associated with it. 
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The site area is dominated by a series of low, north,south 
trending ridges separated by small washes (Figure A. 20). 
Creosote, bur sage, various types of cacti, and palo verde 
were present. 

AZ AA:12:127 

This site is located in Quadrat 101 south of the Santa 
Cruz River. It is a small, low density artifact scatter, 200 m 
by 7 5 m in extent (Figure A. 21). No features were re, 
corded. The artifact assemblage consists of plain ware 
sherds, flakes of a variety of materials, two cores, and sev, 
eral mano fragments. Several distinct clusters of lithics 
were noted within the site. 

The immediate site area is almost entirely creosote. 
Along the river, about 150 m to the north, dense growth, 
including palo verde, mesquite, and desert willow, can be 
seen. South and east of the site is a series of recent gullies 
backed by several sand dunes. 

Erosion and deposition have had some effect on the site; 
grazing has been extensive. A fence crosscuts the main site 
area. 
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AZ AA:12:128 

AZ AA: 12: 128 is located in Quadrat 111 just south of 
the Santa Cruz River. It is a small, low density artifact 
scatter, covering an area roughly 100 m by 200 m (Figure 
A.22) . The site consists of several small clusters of sherds 
and lithics. The central portion of the site, where artifact 
density is greatest, has been cut by the El Paso Natural Gas 
pipeline, an access road, and a powerline. 

The artifact assemblage consists of plain ware, one red, 
on,brown sherd, flakes, two large tools, a large core and a 
single mano fragment. 

The site area is similar to other sites along the river. 
Creosote and some grasses are present on the site, while 
dense riparian vegetation borders the river about 2_00 m 
north. East of the site is a very low area which is frequently 
inundated. Although dry at the time of the survey, it 
showed ample evidence of flooding and pools which had 
held standing water. Vegetation was denser and included 
more acacia in these low,lying areas. Disturbance in the 
area from construction as well as erosion and deposition has 
probably been considerable. 
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AppendixB 

SURVEY DATA 

A total of 110 units was surveyed as part of the proba
bility sample. This appendix summarizes the survey data. 
Column 1 shows the sample quadrat's identification 
number. Breaks in the sequence indicate units which were 
selected but not surveyed. Columns 2 through 6 are stratum 
assignments for units according to each site distribution 
model tested. The models are explained in detail in 
Chapter 3. Columns 7 through 9 list information on the 
types of cultural resources present in each unit. These 
resources are described in Chapters 2 and 3. 

The classification of each sample unit in accordance with 
Westfall's original model appears in column 2. This model 
was based on four vegetation zones: 

1. mesquite-saltbush (riparian) 
2. mixed cacti-palo verde 
3. desert riparian 
4. creosote-bur sage 

Later, based on field data, the definition of the desert 
riparian zone was refined. A more restricted definition of 
this zone was believed to be a better predictor of prehistoric 
environments. This involved the reclassification of several 
units originally designated as Zone 3 to Zone 4, the 
creosote-bur sage community. These revised data are 
presented in column 3. 

Three variations of a model based on topography and 
hydrology are tested in Chapter 3. The classification of the 
sample quadrats according to each variation is presented in 
columns 4, 5, and 6. All of the tests utilize the same basic 
strata: 

A. floodplain and terraces of major watercourses 
B. basin or valley floor within 2 miles of Stratum A 
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C. remainder of basin 
D. bajada 

The differences among the tests lie in the definition of 
Stratum A. In Test 1, it includes the Santa Cruz River and 
McClellan and Brady washes. Test 2 includes the above 
areas plus Durham Wash in this stratum. Test 3 subdivides 
Stratum A, based on the relative permanence of water 
resources. The Santa Cruz River constitutes Stratum A 1 • 

The major impermanent water sources, McClellan and 
Brady washes, are considered a separate stratum, A 2 • 

The cultural resource types, shown in Roman numerals, 
are defined in Chapter 2. These include sites and nonsites, 
as well as a category for units in which no cultural resources 
were located. They are: 

I. probable village sites 
II. large artifact scatters (probable habitation sites) 

III. special activity sites (agricultural, plant processing 
and gathering) 

IV. small artifact scatters (temporary camps or resource 
exploitation loci) 

V. historic sites 
VI. prehistoric nonsite scatters 

VII. historic nonsite scatters 
VIII. isolated artifacts 

IX. no cultural resources 
These data are presented in column 7. 

Since sites from the prehistoric and Historic periods are 
not necessarily similarly distributed, the models were tested 
using only data on prehistoric cultural resources. This 
involved reclassifying those units which contained Types V 
and VII according to the types of prehistoric material 
present. This information is presented in column 8. 



Table B.1 

CLASSIFICATION OF SAMPLE UNITS BY STRATUM 
AND CULTURAL RESOURCE TYPE 

Prehistoric Prehistoric 
Topographic & Historic Cultural 

Unit Westfall's Zones Strata-Tests Cultural Resource 
# Original Revised 1 2 3 Resources Types Only 

2 3 4 A A A2 IX IX 
3 3 4 A A A2 II II 
5 3 4 A A A2 VIII VIII 
6 4 4 A A A2 VIII VIII 
7 3 4 A A A2 VIII VIII 
8 2 2 D D D VIII VIII 
9 2 2 D D D II II 

10 2 2 D D D VI VI 
11 4 4 B B B I I 
12 2 2 D D D VIII VIII 
13 2 2 D D D VIII VIII 
14 2 2 D D D VIII VIII 
15 2 2 D D D VIII VIII 
16 3 4 B B B II II 
17 2 2 D D D VIII VIII 
18 2 2 D D D VIII VIII 
19 4 4 C C C VI VI 
20 3 4 C C C VI VI 
21 3 4 C C C VI VI 
22 4 4 C C C VIII VIII 
23 2 2 D D D VIII VIII 
24 4 4 B B B VIII VIII 
25 2 2 D D D VIII VIII 
26 2 2 D D D VIII VIII 
28 4 4 C C C IV IV 
29 4 4 C C C VIII VIII 
30 4 4 B B B IX IX 
31 4 4 C C C VIII VIII 
32 4 4 B B B VIII VIII 
33 4 4 C C C VIII VIII 
34 4 4 C C C IX IX 
35 4 4 C C C IX IX 
36 3 3 B B B VIII VIII 
37 3 3 B B B VIII VIII 
38 3 3 B B B VIII VIII 
40 4 4 C B C VIII VIII 
42 3 3 A A A2 VIII VIII 
43 3 3 A A A2 VIII VIII 
44 3 3 B B B III III 
45 3 3 B B B III III 
46 3 3 A A A2 III III 
48 4 4 B A A2 II II 
50 3 3 A A A2 II II 
51 3 3 A A A2 V VIII 
52 2 2 D D D VIII VIII 
53 2 2 D D D III III 
54 3 3 A A A2 V VIII 
55 3 3 A A A2 I I 
56 3 3 A A A2 IX IX 
57 3 3 A A A2 VIII IX 
58 2 2 D D D VIII VIII 
59 3 3 A A A2 IV IV 
61 4 4 B B B II II 
62 4 4 B B B VIII VIII 
63 3 3 A A B IX IX 
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Table B.l (continued) 

CLASSIFICATION OF SAMPLE UNITS BY STRATUM 
AND CULTURAL RESOURCE TYPE 

Prehistoric Prehistoric 
Topographic &Historic Cultural 

Unit Westfall's Zones Strata-Tests Cultural Resource 
# Original Revised 1 2 3 Resources Types Only 

64 4 4 B B B VIII VIII 
65 3 3 A A B VIII VIII 
66 3 3 A A A2 II II 
67 3 3 A A A2 VI VI 
68 3 3 A A A2 VIII VIII 
69 3 3 A A A2 VI VI 
70 4 4 B B B VIII VIII 
71 3 3 A A A2 II II 
72 3 3 A A A2 IX IX 
74 4 5 B B B VIII VIII 
76 4 4 C C C VIII VIII 
77 4 4 B B B VIII VIII 
78 2 2 D D D VIII VIII 
79 4 4 C C C IX IX 
80 2 2 D D D VII IX 
81 4 4 C C B VIII VIII 
83 4 4 C C C V VIII 
84 4 4 C C C VIII VIII 
85 2 2 D D D VIII VIII 
87 2 2 D D D VIII VIII 
88 4 4 C C C VIII VIII 
89 4 4 B B B VII VIII 
90 2 2 D D D VIII VIII 
91 2 2 D D D III III 
92 2 2 D D D IV IV 
93 2 2 D D D VIII VIII 
95 2 2 D D D VIII VIII 
97 2 2 D D D VIII VIII 
98 1 1 A A N VIII VIII 
99 1 1 A A N IX IX 

101 1 1 A A Al IV IV 
103 1 1 A A Al VIII VIII 
104 1 1 A A Al VIII VIII 
105 1 1 A A Al VIII VIII 
106 1 1 A A Al VIII VIII 
107 1 1 A A Al VIII VIII 
108 1 1 A A Al IV IV 
109 1 1 A A Al VIII VIII 
110 1 1 A A Al VI VI 
111 1 1 A A Al IV IV 
112 1 1 A A Al IV IV 
113 2 2 D D D VIII IX 
114 2 2 D D D VIII VIII 
115 1 1 A A Al VIII VIII 
121 1 1 A A Al VIII VIII 
122 4 4 B B B VI VI 
123 1 1 A A Al VIII VIII 
124 1 1 A A Al VIII VIII 
125 1 1 A A Al IX IX 
126 4 4 B B B IX IX 
127 2 2 D D D III III 
128 1 1 A A Al IX IX 
129 1 1 A A Al IX IX 
130 2 2 D D D VII VIII 
131 2 2 D D D VII VIII 
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