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DEDICATION 

It was a quarter century ago that Alfred Kidder (1958:322) 

related how he had been advised, a half century earlier when he began 

his archaeological career, to avoid the American Southwest because it 

was "a sucked orange." The verve and excitement of Southwestern 

archaeology today only bolsters Kidder's rejection of that conclusion. 

I dedicate this work to my orange sucking peers and predecessors who 

have created an enduring, stimulating and scholarly community. 
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PREFACE 

Histories of scientific disciplines are commonly the domain of 

venerable, aged scholars who have studied and monitored their changing 

disciplines throughout a long career. I have adopted a rather grand 

purview that my seniors may find galling. I hope not. By chance, my 

graduate career fell across what appears to have been a boundary of vast 

change for the discipline. Although this was for me a source of 

uneasiness) a feeling not uncommonly associated with change (see Hoffer 

1952), I now realize that it was also a rare opportunity for gaining 

some insight into the ways in which the context and strategies of 

archaeological research change. This has helped to overcome the 

limitations of my own relatively short historical experience and I feel 

comfortable with the historical perspective which I have developed on 

our discipline as embodied in this paper--at least for the time being. 

I hope others will find it useful. 

Completion of this paper has been a goal that has advanced and 

retreated over a number of years as my enthusiasm waxed and waned. Now 

that I have finally achieved it, I realize that lowe a debt of thanks 

to many. First, my career in archaeology was born at the University of 

Nebraska more years ago than I care to remember. Through hindsight I 

now realize that the departmental faculty was of exceptional quality and 

I have come to appreciate the solid basics they taught me as an 

undergraduate. In addition, the cadre of my fellow anthropology 

students were a remarkable source of inspiration for such an out of the 
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way place. MY graduate career began at Yale, and lowe that department 

for adding a new dimension to the breadth of my experience. 

These first two episodes of my education represent participation 

in an older community (which, of course, was once new itself). I was 

introduced to the latest new community at the University of Arizona 

Anthropology Department, which includes not only the faculty but my 

fellow graduate students who were great teachers as well. The names of 

those lowe thanks to are too great to mention, but they know who they 

are and I offer my gratitude. Some of my mentors have passed on, but to 

all the others I say thanks. My committee, chaired by J. Jefferson Reid 

and including Jeffrey S. Dean, William A. Longacre and Michael B. 

Schiffer, deserve special mention for their encouragement in seeing me 

over this hurdle. 

Beyond academia, I am grateful to the Bureau of Reclamation 

which has given me seven years of on-the-job training while in effect 

allowing me to be a participant observer--participating meaningfully and 

observing freely. 

My family receives kudos for bearing the burden of my 

procrastination. 
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ABSTRACT 

A perspective for the archaeology of the 1980s is developed 

based upon the conclusion that we have entered an era of big archaeology 

analogous to the advent of big science in the 1950s. The birth of big 

archaeology coincided with a significant paradigm shift that brought us 

processual archaeology, but the creation of the field of cultural 

resource management altered the nature of archaeological research even 

more drastically. The scope and scale of big archaeology are defined 

and problems challenging this new style of archaeology are identified. 

The most serious is one of managing research more efficiently. 

To provide a framework for assessing the current status of our 

discipline an "external" history of American archaeology is outlined by 

identifying three earlier paradigms and reviewing the context of 

research during each. These include (l) an early 19th century paradigm 

focused on the origin of American Indians and more generally racial 

diversity, (2) a late 19th century captivation with sociocultural 

evolution, and (3) an early to mid-20th century enthusiasm for defining 

culture areas and chronologies. This review shows that our most recent 

paradigm shift and the rise of cultural resource managment, as the 

dominant institutional base of research support, are not dissimilar to 

changes associated with each of the earlier paradigms. However the 

level of research funding during the current paradigm has exceeded the 

historic growth trend tremendously, thus creating big archaeology. 

xiii 



xiv 

An in-depth case study of the IS-year history of the cultural 

resource program associated with the Central Arizona Project is 

presented to show how one example of big archaeology originated and 

evolved. Trends of growth and increasingly intensive survey and salvage 

are documented and evaluated. (An appended annotated bibliography 

presents the data for this analysis.) 

The experience of big science is reviewed to provide insight 

into the issues challenging big archaeology. Several structural 

problems in the current context of archaeological research are 

highlighted and strategies for attacking them are broached. 



PROLOGUE 

In 1963 Derek Price published a slim volume titled Big Science, 

Little Science, which almost singlehandedly established a field of 

trenchant research that has come to be labeled the science of science 

(see Price 1975: 194, originally 1961). Price's work is not only the 

obvious source of inspiration for the title of this paper, but it also 

defines the general approach I adopt in examining the current state of 

archaeological research. This approach has been labeled "external" and 

contrasted with the more typical "internal" path toward the historical 

analysis of scientific disciplines as commonly pursued by actual 

practitioners of those disciplines (see Kuhn 1968). Price's strategy 

was to apply the quantified methodologies of physics, the discipline in 

which he was trained, to the history of his own and other scientific 

disciplines. He was able to document amazing regularities about the way 

science as a whole has grown and how scientific literature is produced 

and used. 

Price's new scientific perspective on the history of science was 

complemented by that of Thomas Kuhn, another trained physicist turned 

historian and philosopher of science. Kuhn's (1970, originally 1962) 

radical new model of the structure of scientific revolutions proved to 

be a powerful synthesis of social and philosophical aspects of the way 

scientific research evolves. A third contribution along these lines is 

that of Robert Merton, a sociologist who as early as the 1930s began 

investigating some aspects of the sociology of knowledge including the 

1 
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norms and values of scientists. In the 1960s these three developments 

(along with other minor currents of research) were amalgamated by a 

group of scholars centered on Merton's students and the sociology of 

science attained profees:Lonal identity (see Merton 1977). At the same 

time, a group of American historians began to actively research the 

development of American science and they have added yet another 

dimension to the external perspective (Daniels 1972). Some of this 

historical analysis has, in fact, focused on the history of anthropology 

itself (for example, Stocking 1968). 

Although I think of myself as a firmly entrenched internal 

participant of ar~haeology, I have tried to adopt the external 

perspective of Price, Kuhn, Merton, and Stocking in examining the 

history and current status of archaeology. My subject is the context of 

archaeological research. Because the paper does not manipulate 

archaeological data per se, it is open to the criticism that it is 

secondary at best, and perhaps superfluous in light of the recent spate 

of articles attempting to apply a philosophy of science or history of 

science perspective to our discipline. 

an understanding of the context, 

I will refrain from arguing that 

structure, and management of 

archaeological research is primary to that research, but I do suggest 

that it is at least a complementary concern. Of course, my reason for 

analyzing the context of archaeological research is not merely to better 

understand the history of our discipline, but ultimately rests in the 

desire to upgrade the results of archaeological research. 

Credit for coining the term "Big Science" has been given to 

Alvin Weinberg who first used the term in a speech in 1961. Weinberg 
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was then director of the Oak Ridge National Laboratory, a bastion of big 

science, yet he had several misgivings about the realm in which he 

worked. He suggested that big science had become too overburdened with 

administrators, was too politicized because of the need to gain and 

maintain greater and greater public support, and that the scientific 

results did not necessarily justify the costs (Weinberg 1961). 

One of the most extreme contrasts of little and big science is 

the example offered by Daniels (1971). He reports that in 1881 

Alexander Graham Bell gave a $200 grant to Albert A. Michelson, a young 

student physicist. Michelson used the money to invent and build an 

instrument he called an interferometer. With this device he disproved 

the existence of luminiferous ether which the classic wave theory of 

light had postulated as the medium that carried light waves. By 

documenting that the speed of light was constant, and thus showing that 

such a substance did not exist, Michelson revolutionized the physics of 

light. He went on to become the first American recipient of a Nobel 

Prize in 1907, and his work was crucial for Einstein's subsequent 

development of the theory of relativity. Even in his own time Michelson 

was known for his extreme ingenuity and frugality. He built 

experimental machines for tens of dollars for which his contemporaries 

required thousands of dollars and government support (Lemon 1933). 

However, the comparison wi th modern research is even more amazing. 

Daniels contrasts Michelson's elegant $200 bit of littl,e science with 

the recent discovery of the omega minus, a subatomic particle reported 

in a paper with 33 coauthors who had worked with $100,000 photographs 

taken with the aid of a $30 million atom smasher. Because there are on 
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the average seven laboratory staff for every research physicist, Daniels 

suggests that it took 231 people and huge amounts of money to add what 

he rates as a minor increment to our knowledge of the physical world. 

This example illustrates several ways in which little science 

contrasts with big science. First, little science is relatively 

inexpensive, big science costly. Little science seems to have the 

potential for remarkable leaps of insight and discovery, whereas the 

results of big science appear to accumulate in smaller increments, 

disproportionately small in comparison with the level of support. 

Little science is characterized by the lone wolf scholar who is guided 

by his own interests, while big science is pursued by hierarchically 

structured research teams oriented toward specific programmed goals. 

Little science tends to operate autonomously in its own closed world 

while big science is integrated into political and business realms and 

is highly dependent upon government and industry. 

This paper is based on my conclusion that our archaeological 

discipline has recently entered upon its own era of bigness. Although 

big archaeology arrived 30 years later, and certainly on a more modest 

scale than big physics, I suggest that the experience of physics and 

other disciplines which pioneered big science can help to form a useful 

perspective as we emerge from the simpler world of little 

archaeologyinto the complexities of big archaeology. 

The purpose of this paper is to explore the implications of big 

archaeology and address some of the problems it faces. I begin by 

defining what I mean by big archaeology, discussing how it differs from 

little archaeology, and identifying problems challenging big 
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In Chapter 2, I examine the history of the changing 

context of archaeological research in order to provide a perspective on 

how radically new big archaeology is. Chapter 3 is a case study of the 

emergence of one big archaeological program outlining in detail the 

developments which have occurred over the past 15 years in one specific 

context for archaeological research. I quantitatively document trends 

of growth and intensification of our changing patterns of research. In 

Chapter 4, I discuss Price's model of the growth of science and point 

out why size is far from being the most important characteristic of big 

science, and analogously, big archaeology. Implications of Price's 

model for assessing the current structure of archaeological research and 

the research potential of big archaeology are examined. This analysis 

is the basis for formulating suggestions to resolve some issues facing 

our discipline. 

I close with a short Epilogue aimed at summarizing my own 

historical perspective. A good materialistic strategy, which dominates 

much of modern archaeology, assumes that the physical attributes of our 

world are the determining factors causing the change and variability we 

see around us. In general, I find value in such a premise as long as 

room is allowed to account for the fact that perceptions of the same 

material conditions can vary. Thus, perspective is all-important. The 

current context of our discipline is often a source of pessimism for 

many practitioners. Despite the issues to be resolved, I remain 

optimistic about what I perceive to be new opportunities. 



CHAPTER 1 

BIG ARCHAEOLOGY: A NEW CHALLENGE 

My introduction to archaeological research in the mid-1960s was 

as an undergraduate on a summer excavation project conducted by a land 

grant university. It was never explained to the crew of students, but I 

suspect most of the funding came from the federal River Basin Survey 

program which was then a nationwide salvage effort. In fact, the budget 

was never discussed though I seem to remember overhearing that it took 

about $10,000 to support that summer' s rest~arch. For that amount of 

money, the mettle of some 20 students was tested as each of us proved 

(largely by our skill on the end of a shovel) whether we merited 

encouragement to pursue the rigors of a career in archaeology. Although 

we had the opportunity to learn the basic field techniques of "dirt 

archaeology," we students were taught Ii ttle about how our research 

project contributed to an understanding of local prehistory. We were 

essentially providing raw data, rather cheaply, for a practicing 

professor; ~ho fully intended to analyze and report the results as his 

teaching schedule permitted, but I doubt that there was much, if any, 

money provided for the post-fieldwork stage of the effort. 

In retrospect, this initial experience seems to represent the 

quintessential characteristics of what I call little archaeology--a lone 

wolf scholar was pursuing archaeological research stimulated largely by 

his own idiosyncratic interests, and having to continually scramble for 

6 
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any financial means available to support his research. My first field 

experience of less than 20 years ago probably had more in common with 

projects such as Henry Gillman's excavations in Michigan during the 

18708, which were supported by a grant of $38.50 from the Peabody Museum 
'.' 

of American Archaeology and Ethnology (Lyon 1969), than with the 

archaeology of today. Within the past 20 years this type of little 

archaeology has evolved into the markedly contrasting world of big 

archaeology that I, and other so-called cultural resource managers, now 

inhabit. As a result of federal mandates developed in the last two 

decades we now have the opportunity to organize and implement million-

dollar-plus projects. The growing number of archaeological research 

organizations and large research teams supported by the new levels of 

governmental funding with attempts at designing Integrated research 

programs at a regional (Goodyear 1977; Goodyear and others 1978), and 

even a national (T. F. King 1981, 1982) scale all indicate that 

archaeology is entering the world of big science. 

The Birth of Big Archaeology 

The transition from little to big archaeology was masked by what 

appears to have been a coincidental revolution in theoretical paradigms. 

Fractious debates between the old and the new archaeologies were highly 

visible, center-stage affairs that embroiled virtually the entire 

profession during the last half of the 19608 and most of the 1970s. As 

is typical during such paradigm clashes, there was much resorting to the 

philosophy of science in search of suppo~~ for or against the competing 

perspectives (Kuhn 1970: 87-88). As American archaeology entered the 
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1980s there were growing complaints about all the philosophizing (for 

example, Flannery 1982), which is a good sign that the controversy is 

largely pass~, and the new paradigm is in place. We now seem to be 

doing what the philosopher Thomas Kuhn (1970) calls "post-revolutionary 

normal science" although there remain some lingering doubts about what 

the new paradigm is (for example, Meltzer 1979; Renfrew 1983). 

As the ruling theories of archaeology were evolving, we were 

also experiencing pervasive changes in what might be called the social 

context of archaeology. These changes are more relevant than the 

paradigm clash for understanding the transition from little to big 

archaeology. Archaeology rode the bandwagon of the broader historic 

preservation movement, which in turn found support in the growing 

populist concern with protection of our natural and cultural 

environment. One law led to another and before long many federal, state 

and even local agencies had accepted new responsibilities for 

minimizing, or at least mitigating, adverse effects their activities 

would have upon archaeological resources. To carry out these 

responsibilities, a growing cadre of public archaeologists were hired by 

federal and state agencies. These archaeologists in turn began issuing 

contracts for the required archaeological stu~ies with a growing crowd 

of private firms, or new contract research organizations that developed 

within the more tradi~ional museum or university settings. This new 

context for doing archaeology, which has come to be known, 

unfelicitously, as cultural resource management (or, in our bureaucratic 

penchant for acronymns, CRM). The birth and growth of CRM almost went 

unnoticed in the heat of revolutionary clash between theoretical 
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paradigms. The current domination of the discipline by CRM was, in many 

ways, virtually an accomplished fact before most archaeologists realized 

what was happening. 

The beginnings of CRM can be traced back at least as far as the 

passage of the Antiquities Act of 1906, a piece of legislation 

representative of a broad early 20th century trend of shifting the 

administration and management of public resour~es from legislators and 

politicians to engineers and scientists (Dupree 1956; Lee 1970). The 

more immediate roots of CRM extend into the ascientific realm of the 

save-old-houses movement (King and others 1977) and the "gray" (that is, 

incomplete, uninterpreted, and unreviewed) technology of environmental 

impact assessment (Schindler 1976). This descriptive natural history 

orientation stands in marked contrast to the current goals of the new 

archaeological paradigm which focuses on the scientific explanation of 

social processes. Some would even argue that CRM is not even research. 

It would seem more reasonable to argue that meaningful research may not 

always embody adequate CRM information, but even the most so-called 

"client-oriented" studies must, in some fashion, articulate with 

meaningful research (Raab and others 1980). There is every indication 

that the congressmen who voted for the Antiquities Act, as well as those 

who have voted for all subsequent laws protecting archaeological 

res~urces, did so because of what those resources can tell us about our 

past. Documenting and interp·.C'eting the past is clearly a research 

endeavor and therefore CRM must also be. 

Although CRM is currently the largest source of archaeological 

research funds, and while it gave rise to big archaeology, it is not 
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Thousands of little projects are 

undertaken in the name of CRM each year. For example, Fish and 

Bernstein (1981, 1982) in their bibliography of Arizona archaeology list 

more than 1600 reports that were completed in 1979 and 1980 in Arizona 

alone. The bibliography is comprehensive and contains reports of all 

types and sizes, but the vast majority are small CRM projects which 

generally aspire to little beyond site description. (See Hasenstab and 

Lacy (1982) for a discussion of small CRM projects in Massachusetts.) 

We certainly have the problem of gleaning any meaningful research from 

the multitude of such small projects, but at the other end of the 

spectrum CRM has given us the unprecedented opportunity to do big 

archaeology. 

The Scale of Big Archaeology 

I could be accused of some pretentiousness in using the label 

"big archaeology", but the scale of current large projects seems to 

warrant a clear distinction from the more traditional approach 

represented by a professor and his students out for a summer in the 

field. To be sure, large scale research could be approached by stacking 

up field season upon field season of such little projects on a given 

site or within a given region. The Field Museum's Southwest Expeditions 

under the direction of Paul Martin and the University of Arizona's field 

schools are examples of how integrated, cumulative research programs 

could be constructed in what was essentially, however, a framework of 

little archaeology. Research programs funded by philanthropists such as 

that of Harold Colton at the Museum of Northern Arizona, Harold 
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Gladwin's Gila Pueblo Archaeological Research Foundation and William 

Fulton's Amerind Foundation clearly exceeded typical little archaeology 

by assembling research teams to pursue research on a regional scale and 

sustaining them for many years. Although some of these approaches may 

have preadapted some institutions for the big archaeology of today, 

field schools and private philanthropy were not direct forefathers of 

big archaeology. 

Al though it is impossible to tabulate exactly what is spent 

annually for archaeological research because the funding is so 

dispersed, it seems clear that we are dealing with a new context for 

research. Reasonable estimates indicate that CRM, within the United 

StAtes, has grown to at least a $300 million per year business with some 

6,000 (full-time equivalent) practitioners (Fitting 1982a; Wendorf 

1979). (The use of the word "business" is not meant to imply that 

financial profit is now or should ever be the ruling motive for doing 

archaeological research, but front page articles in the Wall Street 

Journal (M. King 1981) are clearly indicative of the growth of a 

business ethos surrounding the discipline.) The $300 million estimate 

does not include traditional no n-CRM , academic support by universities, 

colleges and many granting institutions. If these and other sources 

contributed only half as much, the American archaeological research 

community, if it were in fact an industrial corporation measuring its 

gross sales, would almost rank among the top 500 companies in America 

(Fortune 1982). The relative immensity of this level of funding is 

indicated by the fact that for the years 1976 to 1980, the total amount 

of senior anthropological research grants awarded by the National 
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Science Foundation (NSF), which is commonly regarded as a major 

supporter of archaeological research, has averaged only about $3 million 

annually (Brush and others 1981). 

The archaeological research community is, however, far from a 

monolithic enterprise. Funding is scattered among thousands of 

projects. Just how many is difficult to estimate. The average NSF 

grant for archaeological research in 1979 and 1980 was just over $40,000 

(Fig. 1.1). Grants ranged in size from a few thousand to almost 

$140,000 and the frequency distribution of grants, by size, approaches a 

normal, bell-shaped curve. That is, there were several small ones, some 

large ones, but mostly medium-sized projects. NSF funds distributed in 

this manner supported less than an average of 80 archaeological projects 

annually. 

Fitting (1982a) has estimated that a third of the annual $300 

million CRM expenditures fund internal programs, that is basically 

salaries for professional, technical and support personnel. Although 

some direct research is pursued under these programs, a large percentage 

of the effort ~ould probably be classified as program administration. 

Fitting has made a "good guess" (because good data are not available) 

that the $200 million spent on external study contracts, which seem to 

offer the best opportunity for research, are divided among something on 

the order of 40,000 projects at an average cost of ony $5,000 per study. 

Such an estimate indicates that most ongoing research is still little 

archaeology. 

Despite the inadequacies of the data, there seems to be no 

question that big projects are certainly still the exception. For 
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Figure 1.1. Distribution of archaeological research grants awarded in 
1979 and 1980 by the National Science Foundation. The data are based on 
NSF (1981, 1982) grant title listings. Note that the listings for the 
behavioral and neural science category do not always clearly indicate 
which grants are specifically for archaeological studies. I was 
generous when in doubt and included early hominid studies, which could 
also be considered to be physical anthrolpology, and most museum 
studies. Periods of the grants ranged from 6 months to 2 years. No 
doctoral dissertation grants.were included. A total of 59 dissertation 
grants (for all of anthropology_ because subdisciplines are not 
distinguished) totaling $311,640 (x .. $5,282) were awarded in 1980 
indicating that such small grants comprised 5 to 10 percent of the total 
funding. 
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example, Weakly (1981) has estimated that more than 80 percent of the 

pre.jects funded by the Bureau of Reclamation are small, ranging from 

$100 to $100,000, but as opposed to- the NSF situation, average project 

costs are a misleading statistic. Weakly points out that two 

(multiyear) contracts alone were allocated $6.1 million, which must be 

at least a third to one-half of the total archaeological research funds 

allocated by the agency. A closer examination of how Bureau of 

Reclamation funding for cultural resource studies was distributed during 

fiscal years 1979 and 1980 is presented in Figure 1.2. That analysis 

shows that despite the fact that Reclamation has one of the smallest 

agency staffs of professional archaeologists (less than 25) within the 

federal program, it is administering a research budget somewhat larger 

than that of NSF. Although the level of funding is roughly comparable, 

the funds are distributed in a markedly different fashion than that of 

NSF. Most of the projects are small and internal, but the average size 

of external contracts is almost twice that of NSF and ten projects are 

beyond the scale of anything funded by NSF. The upper range is set by 

the Dolores Project that has approached annual expenditures of about 

$1.8 million. That study contract has a current cost ceiling of $8 

million and is expected to reach $9.5 million before it terminates in 

1986. Other expenditures for that project include a museum facility and 

other minor study contracts as well as noncontract costs for a 

laboratory facility and agency support staff that will bring total CRM 

costs to more than $14.5 million (T. J. King 1982). What CRM seems to 

have done is to put a tremendous skew on both the lower and upper ends 

of the distribution curve of research funds. That is, we now have very 
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Figure 1.2 Distribution of Bureau of Reclamation funding for cultural 
resource studies in 1979 and 1980. The data are taken from annual 
reports (U.S. Reclamation 1979a, 1980) which are not completely 
accurate. Such reports were compiled for the first time in 1979 and the 
reporting regional offices were not entirely consistent. Many small 
internal projects were probably not reported. At the same time the 
first year of reporting undoubtedly car·ried over some multiyear projects 
initiated prior to 1979. This was offset to some extent because some 
projects were so incompletely reported that they could not be included 
in the tabulations. The two annual reports were compared to eliminate 
overlap due to 1979 projects continuing into 1980. Despite these 
problems any distortions are probably minor and the general magnitude 
and shape of the distributi.on curve should be reasonably accurate. 
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many small projects, some moderate sized ones, and a few exceptionally 

large ones. 

Although the data to plot the actual distribution of all CRM 

funding are not available, a first order approximation can be modeled by 

making some reasonable assumptions. I begin by accepting Fitting's $200 

million annual research expenditure estimate and using the Dolores 

Project to set an upper range at a $2 million annual expenditure for the 

largest projects. I then estimate that only about 5 projects throughout 

the country are this big, but that each state on the average will have 

one project on the order of a third of a million dollars, and 10 at 

about $100,000. I estimate that each state will have 500 projects with 

budgets of less than $25,000 (Table 1.1). 

Such a model, depicted in Figure 1.3, is at least consistent 

with the available data. It indicates that about 25,000 projects would 

be undertaken annually. Surprisingly, more than 98 percent of the 

projects could still be classified as typical little archaeology. Most 

of the funding for these projects is consumed in such small amounts by a 

little clearance survey here and there that the all too common lack of 

substantial research results is often not a source of concern. However, 

in the aggregate, little archaeology is still consuming more than 60 

percent of the total research funding. Awareness of this problem has 

been acknowledged (for example, Hasenstab and Lacy 1982; Powell and Rice 

1981) but more needs to be done. The strategem of using word processors 

to quickly rearrange stock paragraphs to produce countless small reports 

is efficient (Miller 1980) but not particularly meaningful. Because 

internal programs appear to be dominated by little archaeology, those 



Table 1.1 

DISTRIBUTION MODEL OF CRM CONTRACT FUNDS 

assumed average number 
average of projects total number total 

project size project budget per state of projects funding 

< $25,000 $5;000 500 25,000 $125,000,000 

$25,000 - $250,000 $100,000 10 500 $50,000,000 

$250,000 - $1,000,000 $350,000 1 50 $17,500,000 

$1,000,000 - $2,000,000 $1,500,000 <1 5 $7,500,000 

totals $7,826 511 25,555 $200,000,000 
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Figure 1.3. Distribution of all CRM contract research funds. This 
curve is based on the model presented in Table 1.1 and compared with 
1980 NSF senior archaeology research grants. 
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program managers should be attacking the problem of integrating small 

project research. 

My model indicates that on the other end of the spectrum, large 

projects, that is those funded beyond the NSF scale, are certainly rare, 

comprising less th~n one-quarter of one percent of the total number of 

projects. Nevertheless, they are consuming more than 10 percent of all 

the funding. I also suggest that the development and administration of 

projects is not directly proportional to the amount of funding involved. 

Even small projects require substantial administrative effort and as a 

result both sponsors and researchers find advantages in operating 

programs with a few large projects rather than numerous small ones. 

Although the continuing dominance of little archaeology indicates that 

there are certainly powerful countering factors, the pressures for 

achieving economies of scale associated with larger projects could tend 

to exaggerate the share of funding allocated to large projects in the 

future. 

Signs of Trouble 

As one federal bureaucrat recently admitted "people have a 

seemingly. endless desire to understand the world and how and why they 

got here" (U.S. General Accounting Office 1981b). Popular media 

coverage of archaeological research feeds this need and has always 

appropriately focused on research results. However, as research budgets 

have grown, the management of research has also become the subject of 

public scrutiny. Because big projects involve big money, they tend to 

be the most scrutinized. 
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An investigative reporter's accusations of fraud on an 

archaeological project associated with construction of a highway in 

Missouri brought perhaps the first national attention to the potential 

for bad publicity (Fisher 1977). The Chief Engineer for the Missouri 

State Highway Department subsequently echoed these sentiments in a 

critical assessment of what he termed the abuse of historic preservation 

legislation, charging that archaeologists and historians had seized upon 

new regulations as an opportunity to generate excessive research funds, 

often through conflict of interest arrangements, without producing 

significant results (Hunter 1978). To complicate matters, all this was 

leading to multimillion dollar construction delays. From the vantage of 

hindsight it seems clear that the major problems highway officials were 

experiencing stemmed from trying to retroactively consider arch

aeological resources on ongoing projects that were well along in the 

planning process or even under construction. 

Another example of a project that has been singled out for 

extensive criticism is the New Melones Dam in California. The National 

Water Resources Association (1980) charged that archaeological and other 

environmental concerns had led to a $185 million loss at New Melones, 

concluding that they hoped "the archaeolgoical excavations provide 

something more than a few arrowheads and some broken pottery." The 

extent of the claimed economic loss made by this prodevelopment interest 

group is almost certainly exaggerated, but the frustration with what 

they label a "bureaucratic snafu" is obviously intense. The project was 

federally funded and became so embroiled that the U.S. General 

Accounting Office (1980) specifically investigated the archaeological 
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aspects of this project and issued a highly critical report. A long 

series of archaeological and historical studies at New Melones display a 

remarkable lack of overall program management. To a certain extent the 

problems reflect confusion stemming from the rapid evolution of cultural 

resource study standards. The General Accounting Office, however, 

subsequently undertook two other investigations relating to various 

aspects of the federal archaeological program and has issued more 

criticisms of the current state of the entire national cultural resource 

program (U.S. General Accounting Office 1981a, 1981b). 

Although the General Accounting Office has been accused of 

ignoring the success stories (Green 1982) an analysis by a nonprofit, 

public interest research organization also concluded that 11 years after 

the passage of the National Historic Preservation Act of 1966, CRM was 

not yet yielding the results envisioned by Congress (Morgan 1977). 

The charges by the media, governmental, and nongovernmental 

auditors about the lack of program effectiveness, questionable ethics, 

and poor quality research were not without their echos from within the 

discipline (for example, Dincauze and Roberts 1978; MacDonald 1976; Plog 

1980; Wedel 1978). It was such concerns that lead to the establishment 

of the Society for Professional Archaeologists (SOPA) in April of 1976 

(Jelks 1976). The Missouri highway case was in fact one of the first 

issues investigated by SOPA in its attempt to police the discipline 

(Jelks 1977). Although the SOPA investigation concluded that the 

specific criticisms were largely unjustified (King 1971; Marquardt 

1977), many archaeologists suspect that all is not well. 
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Professional disagreements of site significance and research 

standards are, of course, not unreasonable but the discipline is 

recognizing that waging such arguments in the newspapers or before 

television cameras is difficult. The politicizing of archaeological 

preservation issues is a reality that has generated a public image of 

archaeologists as confused, bickering savants. Such an image does not 

engender public support. Archaeological research depends greatly upon 

public funding and as most archaeologists realize, public perception of 

the benefits of archaeological research is crucial for continuing 

support (for example, Wildesen and Witherspoon 1978; Woodbury and 

McGimsey 1977). 

But what are the benefits of big archaeology? Lipe:' s (1978) 

only slightly outdated analysis concluded that the frontiers of 

archaeological knowledge were still being advanced by grants rather than 

contract funded research. He argued that contract dollars were 

unproductive in yielding contributions to research methodology or major 

substantive issues. Although Lipe's criticisms were leveled at all of 

CRM, many archaeologists seem to feel that the large projects, in 

particular, may have crossed the point of diminishing returns and are 

not yielding research results in proportion to the money and effort 

poured into them. Is this because the opportunity is so new that we 

have simply not yet learned how to efficiently manage it? Or are there 

structural flaws in the curent context of big archaeology that doom it? 
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Cultural Research Management vs. 
Cultural Resource Management 

The foregoing analysis indicates that CRM is today the font of 

most funding for archaeological research and yet it does not seem to be 

the heart nor the brains of the discipline. The label big archaeology 

would seem to be justified, but I suggest that the label "cultural 

resource management" is just a bit pretentious. The word management is 

usually reserved for businessmen in three-piece pinstripes negotiating 

their way through the executive jungles of free enterprise. Somehow, 

despite the new CRM label, archaeologists still conjure up more 

traditional visions of pith-helmeted adventurers instead of executives 

in control of personnel and capital, exercising management skills in a 

world of high finance. Douglas (1979) has pointed out that in fact most 

so-called cultural resource managers are only staff or contracted 

professionals who proffer advice to the real managers who wield the 

actual power of allocating resources. If we do not actually manage 

archaeolgical resources ourselves, I would argue that professional 

advice certainly influences the decision makers. There is, however, one 

area in whic~ we do have actual management perogatives rather than mere 

influence, and that is in conducting our research. Perhaps if CRM came 

to mean cultural research management it would not only be more accurate, 

but have an added benefit of constantly calling attention to our most 

central purpose. 

Big archaeology offers a quantum leap in the breadth, intensity 

and duration of research that can be sustained. Larger data bases open 

new research vistas, and therefore, it seems natural for most 
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archaeologists with a background in .little archaeology to assume that 

bigger must be better in terms of research potential. However, large 

research staffs and budgets also incorporate dangers for losing control, 

low efficiency, poor coordination and disappointing results. That is, 

big archaeology presents a significant challenge for our abili ties to 

manage research. 

The problem of managing big archaeology can be viewed from at 

least two perspectives. What mignt be labeled a micromanagement 

perspective focuses on problems such as scheduling, budgeting, and 

maximizing personnel resources. 

fact been poorly trained in 

Archaeologists entering CRM have in 

this area, and archaeologists have 

traditionally been somewhat lax about such project aspects as cost 

accounting and deadlines. To be sure, manuals for conducting 

archaeological fieldwork, which address some of these types of issues, 

have been prepared (for example, Alexander 1970; Joukowsky 1980; Webster 

1963; Wheeler 1961), and recently archaeologists have even begun to 

discuss specific applicable business administration approaches and 

techniques (for example, Cunningham 1976; Portnoy 1978). Dated 

pronouncements that "the success or failure of any scientific endeavor 

must rest with its organizer and director" (Hodge 1945:vii) suggest that 

archaeologists have long recognized the importance of this aspect of 

managing research. I do not intend to belittle the importance of this 

aspect of research management, nor denigrate the achievements of those 

who have made strides in this direction, but redress of the general lack 

of skills wi thin the discipline in this area would seem to be, 

basically, a problem of technology transfer. Research management is an 
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evolving discipline (for example, Salasin 1977), but there is in fact an 

extensive, developed literature on research management within the realm 

of business administration where it is commonly accepted that "research 

management is management, not research" (Drucker 1963) ~ Clearly all 

requisite research management techniques have not been developed and are 

not simply awaiting archaeological implementation, but through 

on-the-job training and revision of CRM academic programs, we can learn 

about and adopt some basic research management skills. 

An alternative way of viewing the issues facing big archaeology 

could be labeled a macromanagement perspective, and it is the one 

pursued in this paper. This perspective focuses more on the structure 

of the archaeological research community and the system in which that 

community is embedded. From this perspective, important factors for 

consideration include (1) the nature and sources of input into the 

research process, both financial and human resources, and (2) the 

environment of research including economic, technological, socio

cultural, psychological and political aspects (Glueck and Thorp 1971). 

Summary 

In this chapter, I have argued that during the past 10 to 15 

years American archaeology has entered upon a new era of bigness as 

defined by significant increases in aggregate research funding and in 

the number of prac tioners, especially in nonacademic posi tions. The 

level of this increased support dwarfs National Science Foundation 

grants which are commonly perceived as the most important source for 

basic archaeological research (for example, Wendorf 1979). 
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Appropriately enough, this new era of big archaeology is 

characterized by some huge research projects which have as much as $2 

million annually at their disposal. However, such projects still appear 

to be the exception. The handful of large projects may consume about 10 

percent of the estimated $200 million of annually available research 

funds, but they are completely swamped by the vast number of tiny 

projects that continue to dominate archaeological research. So if we 

call the current state of the discipline big archaeology, we must 

remember that much of the research must still be characterized as little 

archaeology. 

The advent of big archaeology coincided with a paradigm shift 

tha t brought us the new approach of processual archaeology, but the 

development of so-called cultural resource management altered the 

context of archaeological research much more drastically. Therefore, 

CRM must be a more direct cause of the development of big archaeology. 

Numerous critics including representatives of development interests, 

environmental groups, government auditors, and the profession have 

reviewed several CRM projects and found them to be flawed. I would 

agree that many of the perceived problems stem from the failure to 

remember that the ultimate raison d'etre of CRM must be research 

results. More immediate problems may result from our lack of experience 

and skills in managing large research programs, as opposed to small 

individual projects. A more encompassing perspective suggests that some 

of our problems may lie in the changed context and environment of 

archaeological research. Most of the reviews of the current state of 

archaeology have focused on individual projects. In the following 
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a more in-depth examination of changes in the 
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Before making 

structure of 

archaeological research that have occurred in the last 15 years, I turn 

to some aspects of the more distant history of our discipline to explore 

the research system of our predecessors and develop a comparative 

background. 



CHAPTER 2 

THE HISTORY OF AMERICAN ARCHAEOLOGY: A PARADIGMATIC SKETCH 

Tracing the history of archaeology is becoming more and more 

popular. Up until quite recently, virtually all of the articles and 

books published on the history of archaeology were internal histories, 

that is, they were authored by actual practioners of the discipline who 

focused on the development of archaeological knowledge (for example, 

Fitting 1973; Griffin 1959; Schroeder 1979; Sch~artz 1968; Strong 1952; 

Taylor 1964; Willey 1968; Willey and Sab10ff 1980, originally 1974). 

These histories of archaeological ideas have been organized by defining 

sequent periods of research, each focused by a central theoretical or 

methodogica1 approach to archaeological analysis. The periodization 

schemes that have been developed tend to be arbitrary, and as a result 

are often contradictory (Rogge 1972). As an extreme example, one obser

ver recently suggested that American archaeology was not really born 

until the 1930s (McGimsey 1981). Others have argued that the discipline 

is instead almost 5 centuries old rather than 5 decades and dates from 

Columbus' discoverey of the New World in 1492 (Willey and Sabloff 1980). 

Extant histories of archaeology also tend to use the current 

state of the art as a standard for judging previous research, and as 

most archaeologists are wont to think of their research as becoming 

progressively more sophisticated, the typical periodization usually 

begins with a time of bumbling speculation, followed by periods of 

28 
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better description and appreciation for good data, culminating in our 

present state of scientific interpretation. This perspective, which has 

been labeled "presentism" (Stocking 1968), has been shown to be compara

ble to the ethnocentric bias which anthropologists have argued against 

for so long. A careful reading of historical archaeological reports 

shows that such self-serving schemes of the progressive development of 

our d~scipline do not reflect reality (Schuyler 1971). In fact, one 

anthropologist has recently concluded that "recent work in the history 

of ideas is making us increasingly aware of the degree to which the 

intellectual paternity we proclaim for ourselves today often has more in 

common with the origin myths of primitive peoples recorded by anthro

pologists than with the actual roots which nourished our contemporary 

academic disciplines" (R. Adams 1968:1188). 

Our current assessment of the history of archaeology is, how

ever, apparently not much worse off than the historical understanding of 

many other disciplines. Similar internal histories are characteristic 

of most histories of science, but during the past couple of decades some 

sociologists of science, philosophers of science, and historians of 

science have begun to develop an external perspective which examines the 

social context of research (Ben-David 1978; Ben-David and Sullivan 1975; 

Blume 1977; Cole and Zuckerman 1975; Lurie 1972; Merton 1977; Mulkay 

1977). I suggest that such an external approach can be used to enhance 

our understanding of the history and currrent state of archaeology, and 

it is the approach I adopt in this analysis. 

One sociologist of science, using the external perspective, has 

evaluated three competing general models of the growth of knowledge 
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(Crane 1972). The standard model, which matches popular perceptions of 

science, is that knowledge accumulates in a regular, logical, cumulative 

fashion. Each advance builds successively upon previously learned 

knowledge. This model is the one adopted, at leabt implicitly, by most 

standard internal histories of archaeology. A second model hypothesizes 

that the growth of knowledge is essentially a random process not neces

sarily driven by the most recent advances nor inspired by only contem

porary research but by any previous development. Such a model is most 

commonly applied to nonscientific knowledge such as the arts or humani

ties. For example, the next song written may be influenced as much by 

Mozart as the Beatles. A third model is somewhat a combination of the 

first two. It postulates periods of cumulative growth broken by dis-

continuities, rather like the punctuated equilibria models which are 

currently so popular with some evolutionary biologists (Eldridge and 

Gould 1972; Gould 1977). Kuhn's (1970) model of cycles of normal 

science interrupted by paradigm shifts is the most popular version of 

this model. Anthrolopology's own Alfred Kroeber (1957) in fact pre

sented an earlier version of this third model when he hypothesized that 

sets of research problems come in and out of fashion. Kroeber argued 

that during each cycle, research activity increases, peaks and then 

declines as the problems are answered or the methods of research are 

exhausted. 

Crane (1972) argues that various analyses of scientific con

troversy, the documented logistic growth cycles of specific research 

areas, and the structure of social networks of scientific interaction 

demonstrate the inadequacy of the first two models. This confirms that 
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archaeologists have not only been writing "just-so stories" about the 

people we study (see Flannery 1973) but also about the history of our 

own discipline. 

An Anecdotal Perspective on the 
History of Archaeological Research Management 

In Chapter 1, I argued that a basic challenge our discipline is 

currently facing is how to manage our research more effectively as its 

scope and scale expand so rapidly. Some historical perspective in this 

regard would be useful, but there are only a few snippets of information 

about archeological research management and funding in the standard 

historical discussions of archaeology. Glyn Daniel (1950, 1962, 1966, 

1967, 1968, 1976) is perhaps the most prolific historian of archaeology. 

A search of his most recent work reveals no more than a historical note 

here and there about project administration and funding. Daniel (1976: 

137-138) does mention, for example, that Sch1iemann's famous excavations 

at Troy were undertaken between 1871 and 1890 with funding derived from 

his own fortune which he had amassed as a successful businessman. It 

has also been reported that Sir Arthur Evans spent not only 35 years of 

his life but also more than $1 million of his own money in excavating 

Minoan sites on Crete beginning in 1899 (Eliot 1979). 

An example of a privately funded project closer to home is the 

Hemenway Expedition that undertook research in the American Southwest 

from 1886 to 1894 (Brandes n.d.; Gillman and Stone 1908). It was said 

that the phi1antropist, Mary Hemenway, contributed lavish support that 

provided equipment and facilities never before equaled (Hodge 1945). I 

have found no estimate of the total funds she donated, but about 
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$100,000 were made available during the first 2 1/2 years of the expedi

tion while it was directed by Frank H. Cushing (Hinsley 1981:201). 

American anthropologists do have a long tradition of obtaining support 

from wealthy benefactors. For example, Clark Wissler was supported by 

Archer Huntington and Clarence Hay, Alfred Kroeber by Phoebe Hearst, and 

the Laboratory of Anthropology in Santa Fe by J. D. Rockerfeller 

(Fortune 1933). Marshall Field is also reported to have contributed $9 

million for establishing the Field Columbian Museum in Chicago. 

Thus, there are indications that private funds provided support 

for a substantial amount of early archaeological research, however, 

governmental support has also been an intimate part of the archaeologi

cal research context from almost the beginning. Harris (1968: 146) 

points out that J. J. S. Worsaae, whom Daniel (1976:381) calls the 

world's first professional archaeologist, was in fact a governement 

archaeologist in Denmark. Governmental "red tape" is also not a par

ticularly recent development as indicated by Hodge's (1945:vii) comment 

that the Hemenway expedition, by being privately funded, was not "tram

meled by official formalities such as hindered government researchers." 

Mention in the historical literature of actual amounts of fund

ing for archaeological research is relatively rare--so rare that it 

seems aa if the subject is almost taboo. Most of Daniel's references to 

research funding are related to rescue or salvage projects. He records, 

for example, that the study and relocation of the temples at Abu Simbel 

within the Aswan Dam project area along the Nile River cost $34 million, 

which was twice the original estimate (Daniel 1976: 331). w. Y. Adams 

(1968) points out that much of this aspect of the 1959 to 1967 project 
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was actually an engineering expense rather than one of the research 

endeavors which were much less well funded. The $14 million restoration 

of historic Williamsburg in the 1930s must also have been largely for 

"engineering" rather than research (Fortune 1935). Daniel (1976:381) 

also states that the level of funding for salvage studies in England is 

higher than ever before, reflecting our American experience, but he 

mentions no dollar amounts. 

Taylor's (1964:10) history indicates that the preservation and 

conservation motive, which has stimulated so much of the recent increase 

in funding for archaeological research, is actually very old. We tend 

to think of the conservation ethic as relatively modern but as long ago 

as the 15th century, the artist Raphael is reported to have solicited 

the Pope's protection of antiqui ties. Concern for the protect.ion of 

archaeological resources has continued ever since. For example, Lee's 

(1970) account of the concerns of those who fought for the passage of 

the 1906 Antiquities Act indicates that they were just as alarmed about 

the destruction of sites then, as we are today. 

Daniel also occasionally acknowledges the importance of manage-

ment of archaeological research. For example, he attributes much of 

Sch1iemann's success in excavation and prompt publication of results to 

his "aptitude for training in businesslike methods" (Daniel 1976: 137-

138). In passing, he also refers to Sir Mortimer Wheeler's "administra

tive genius" as a museum director and attributes General Pitt-Rivers' 

efficiency in organizing and executing large-scale excavations to his 

military training. Daniel also glowingly describes Sylvanius Morley's 

extensive staffing of the Carnegie Institution excavation of the Mayan 
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site, Chichen Itza. The Hemenway Expedition was also noted for its 

extensive staffing which was multidisciplinary by standards of that time 

including an archaeologist/ethnologist, phyical anthropologist, histori

an, topographer, comparative anatomist, artist, and secretary (which was 

probably closer to what would be called as assistant director today). 

There was also a six member advisory board of associates which included 

a bookkeeper, indicating that even private sponsors evidently required 

some accounting of expenditures (Haury 1945). 

Many of the problems plaguing archaeological research today have 

been identified with increasing governmental involvement in the pro

tection of cultural resources, and the growth of associated regulations 

and administrative hassles. But even this cursory review limited by the 

internal bias of extant histories indicates that neither governmental 

funding and its associatd "red tape," not the need for skill in admin

istering archaeological research, nor the conservation ethic, nor multi

disciplinary research teams are new developments. In order to flesh out 

these historical snippets I now turn to a more systematic, external look 

at the evolution of the context of archaeological research. 

A Four Paradigm Framework 

Extant histories of archaeology have focused, and I believe 

rightly, on synthesizing what we have learned about our prehistoric and 

historic predecessors. How we gained that knowledge has stimulated some 

concern with theory and epistemology but the role of managing research 

in helping us gain new knowledge has never really been investigated. 

Although the merits of an external perspective for appreciating the 
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sociology of archaeological research have been argued (Schwartz 1978), 

this line of inquiry has not been actively pursued. Anthropology has, 

however, recently attracted the interest of some historians (for 

example, Bieder 1972; Brandes 1965; Freeman 1965; Hinsley 1981; Mark 

1980; Noe1ke 1974; Resek 1960; Stanton 1960; Stocking 1968, 1974; Tax 

1973), and some practicing anthropologists influenced by these histori

ans have also begun to delve into the history of our discipline (for 

example, Darnell 1969, 1970, 1971, 1974, 1976; Hymes 1962). The pace of 

this historical research seems to be accelerating and this is probably 

due to the adoption of the more meaningful, contextual per spec ti ve of 

external "historicism" rather than the perspective of "presentism" 

typical of the previous internal historical study of anthropology. My 

analysis builds most specifically on Moore's (1973) little known, but 

insightful, attempt at externally defining the development of American 

archaeology through documentation of relevant scientific communities. 

Moore (1973) has argued that the history of American archaeology 

has witnessed three sequent communities of scholars, each associated 

with their own paradigm. I would argue that we are now in the midst of 

a fourth generation (see Martin 1971). The approximate dates and focus

ing paradigms for each of these communities 18 summarized in Table 2.1. 

Note that although each of these communities is labeled "archaeological" 

their focusing paradigms were quite distinct, and from today's perspec

tive may appear to be tangential to archaeology at best. My use of the 

word archaeological must be understood in this context. Moore cogently 

argues that the failure on the part of other historians of American 

archaeology to recognize the paradigmatic context of earlier reserach 



Table 2.1 

THE CHANGING PARADIGMS OF AMERICAN ARCHAEOLOGY 

Focus of 
Scholarly 
Community 

American 
Ethnological. 
Society 

American 
Anthropological 
Association 

Society for 
American 
Archaeology 

Subset of 
Society for 
American 
Archaeology 

Dates 

1776(1830) - 1860 

1860 - 1935 

1920 - 1965 

1965 - present 

a. After Moore (1973) 

Paradigm 

Origin of American 
Indians 

Sociocultural 
Evolution 

Chronological 
Method 

Processua1 
Archaeology 

36 
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and the changing fashion of archaeological research interests has 

hampered our historical interpretation. Although others have broached 

similar perspectives (for example, Bieder 1972; Tax 1973; Willey and 

Sabloff 1980), none have developed models as perceptive or comprehensive 

as Moore's. 

By using the word paradigm, I have implicitly adopted a Kuhnian 

(1970) perspective. I do this knowing full well that Kuhn's model of 

scientific evolution has been controversial not only among archaeolo

gists, but also among the much broader community of sociologists, his

torians and philosphers of science. I do not intend to recount that 

debate here, but will only briefly try to explicate my adaptation of the 

Kuhn model. As Merton (1977:106-109) has pOinted out, there have been 

myriad applications of Kuhn's model, many of them misinformed. I would 

certainly seem to be open to the charge of being among the heretical 

acolytes because Kuhn himself tended to think of all social sciences as 

preparadigmatic. I suspect that the ruling pradigms of the social 

sciences are never as dominating as those in physics or chemistry, which 

were the inspiration for Kuhn's original development of the model. 

Nevertheless, the concept of paradigms or at least dominant schools of 

thought is, in my analysis, useful for analyzing the history of 

archaeology. 

Much of the controversy over Kuhn's model of scientific revo

lutions stems from the fact that he defines the term paradigm in a 

variety of ways (Kuhn 1970: 174-210). He uses it in at least three 

distinct senses (Meltzer 1979). First, at a metaphysical level para

digms are ruling theories that may even achieve the level of a 
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Weltanschauung. In a sociological sense a paradigm refers to a com

munity of scientists and their scientific habits. Finally at a methodo

logical level a paradigm refers to particular puzzle solving tools or 

techniques. Meltzer (1979) demonstrates thst as a result of these 

varying usages there have been many inconsistencies and outright contra

dictions among the numerous archaeologists who have cited Kuhn's model 

in support of the revolutionary nature of the new processual archaeology 

(that is, what I have identified as the fourth paradigm). I agree with 

Meltzer's observation that, in general, philosophy of science models 

were meant to function as post hoc explanations within a context of 

justification and not as prescriptive recipes or strategies for doing or 

changing science (see Rogge 1975). In fact, the use of Kuhn's model to 

support revolutionary causes has been identified by Merton (1977) as one 

of the most prominent types of misuse. 

Meltzer goes on to conclude that the new processual archaeology 

does not represent a new paradigm, but I suggest that such a conclusion 

is warranted only in terms of his highly restrictive limitation of the 

paradigm concept to the metaphysical level. I find utility in a less 

restrictive concept of paradigm and the recent changes in the social and 

institutional context of archaeological research in conjunction with 

shifts in dominant research interests are comparable to previous shifts 

within our discipline (see Longacre 1970a). Therefore, my use of the 

paradigm concept is within the context of a general model of science 

evolving by rather abrupt changes after eras of relative stability. 

Whether we call this revolution, evolution, or simply change is not 

particularly important. My analysis focuses on the changes in the 
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institutional contexts of research as well as shifts in what are iden

tifed as appropriate overarching research topics. These shifts within 

archaeology are not such complete transformations that they are totally 

incommensurable as Kuhn maintained paradigm shifts should be. Across 

the boundaries of the archaeological paradigms that I discuss, much 

extant data does seem to become irrelevant, although some of it con

tinues to be useful (for example, Longacre 1970b). Although adherents 

of any given old and new paradigm may sometimes work with a common data 

base, they often appear to have so little in common concerning their 

perception of what constitutes appropriate research that they cannot 

even engage in meaningful debate. 

Moore has done an admirable job of defining the three earlier 

communities and outlining the "sociology" and "culture" of each. I now 

reexamine each of these communities to discuss the sources of research 

personnel and funding as well as the general institutional context of 

the research pursued under each paradigm. 

American Ethnological Society Community 

Learned societies were the primary institutional context for 

early American science and some of the earliest of these, such as the 

Standing Committee on Antiquities established in the l790s by the 

American Philosophical Society under Thomas Jefferson's leadership, 

focused on archaeological issues (Tax 1973: 55) • The first community 

MOore identified was a small group of scholars united primarily by three 

learned societies. The first was the American Antiquarian Society 

incorporated by the sta.te of Massachusetts in 1812. It was followed by 
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the American Ethnological Society (AES) which was established in 1842 

(Bieder and Tax 1976). The third was the Smithsonian Institution, which 

was created in 1846 as a result of a half-million dollar bequast to the 

u. S. government by James Smithson, an English chemist (Carmichael and 

Long 1965; Hellman 1967; Oehser 1970; True 1950; Washburn 1967). 

Because most of the leaders of this first community were members of the 

AES, Moore named the community after that organization even though it 

was formed relatively late in the life of the community. Although Moore 

was able to document some growth in the literature produced by the AES 

community beginning at about the time of Independence, the community 

does not seem to have really coalesced until about 1830. The central 

research focus of the AES communi ty was the racial, geographic and 

temporal origin of the American Indian. Despite statements such as the 

Declaration of Independence claim that "all men are created equal," 

there was a broad, ongoing debate in Europe and America about the nature 

of human races, and the AES archaeological paradigm was an outgrowth of 

those concerns (Stanton 1960; Tax 1973). 

The AES was itself a small organization having only about 40 

members, and the communi ty focused on it was apparently never large. 

However, it must be remembered that the first half of the 1800s was one 

of only nascent professiona1iza tion for American science in general. 

The American Association for the Advancement of Science (AAAS), an 

initial symbol of professionalization was established only in 1848 

(Kohlstedt 1976a, 1976b). 

Our modern concept of professionalism, which is tied to full

time occupations with appropriate titles, suitable academic degrees and 
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membership in professional societies, does warp our understanding of 

early American science. In an insightful article, Reingold (1976) 

argues that in the first half of the 1800s, just as today, a relatively 

small percentage of scientists contributed significantly to the pro

duction of scientific knowledge, but beyond this rather select group of 

researchers were substantially more 'scientific "practitioners" and even 

more of what he calls "cultivators." Today, most of these latter two 

groups are barely visible, or at least seldom reccgnized, in the 

historical record. 

Along similar lines, Moore cites a study (Daniels 1968) that 

demonstrated that half of the scientific literature (as represented by 

16 national journals) from 1815 to 1845 was produced by only 56 indi

viduals. Amazingly, more than 25 percent of those men were affili,ated 

wi th the AES communi ty. No subsequent archaeological community has 

probably ever played such a central role in the national scientific 

community. Daniels' (1968:22-23) data do, however, indicate that 

although prominent scientists "ere interested in archaeological issues, 

archaeological issues were not their predominant concern. Only 2.5 

percent of them can be classified as having a primarily archaeological 

orientation and only 1 percent of the literature produced was of an 

archaeological nature. Kohlstedt's (1976a:212) estimate that less than 

3 percent of the leading members of the AAAS prior to 1860 were primari

ly interested in archaeology (ethnology) supports Daniels' conclusions. 

Who were the AES researchers? Samuel Haven (1973, originally 

1856), the great synthesizer of the literature of that community 

identified four leaders: Albert Gallatin, Samuel Morton, George Squier 
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and Henry Schoolcraft. Moore (1973) identifies five others who had a 

high level of interac tion wi th Haven' s leaders. These included John 

Stephens, William Prescott, George Gliddon, Frederick Catherwood, and 

John Bartlett. Haven himself was primarily interested in Colonial 

history and he was apparently almost an outside observer when couunis

sioned by Joseph Henry, the first Secretary of the Smithsonian Institu

tion, to survey and assess the archaeological literature. Although he 

was strictly an armchair investigator and socially participated in the 

AES community only minimally (Tax 1973), he certainly did master the 

"culture" of the AES community as he synthesized its results just when 

it was being eclipsed by the next community. Therefore, I would add him 

to the list of the most prominent AES community members. 

Of these 10 first order archaeologists of the AES community, two 

were identified as among the most prominent national scientists of the 

day--Morton and Schoolcraft (Daniels 1968). Five others from Daniels' 

list of prominent scientists were also members of the AES. In addition, 

Haven cited the work of eight others. These 13 men formed the core of a 

more peripheral group of the AES community. To round out this list, 

Caleb Atwater and James McCulloh can be added. Moore (1973) identified 

them as being members of both the AES and the American Antiquarian 

Society. Stanton (1960) provides the best contextual analysis of this 

AES community, the nature of the interaction among the members, the 

focus of their work and the general melieu of the times. Biographical 

information about the education, profession, and context of the scien

tific work performed by these 10 first order and 15 second order leaders 

of the AES community is summarized in Tables 2.2 and 2.3. 
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Table 2.2 

LEADERS OF THE AMERICAN ETHNOLOGICAL SOCIETY COMMUNITya 

Name 

c Barlett, John R. 
(18(;5-1886) 

Catherwood, Frederich 
(1799-1854) 

Gallatin, Albert b 

c 

Education 

Lowville 
Academy, 
(Montreal) 

London Royal 
Academy 

Geneva 

Profession 

businessman, 
statesman 

architect, 
artist, 
engineer 

statesman 

Context of Research 

member of Rhode Island and New York 
historical societies; founded 
AES with Gallatin; Mexico boundary comr 
missioner for President Taylor 
(3 years) after retiring from book
selling business; Rhode Island 
Secretary of State (17 years) 

archaeological field artist in Greece, 
Egypt, Syria (14 years); and :'i.n Central 
America with Stephens (3 years) 

used his family wealth as a pioneering 
land speculator in western 
Pennsylvania; state and U.S. 
legislator; Secretary of Treasury under 
Jefferson and Madison; ambassador to 
Europe; study of Indians was his most 
absorbing interest in later life 

a. Information compiled from Daniels (1968); Johnson and Malone (1928-1937); Kohlstedt 
(1976a); Stanton (1960); Von Hagen 1967; Willey 1981; WUson and Fisk (1888-89) 

b. Identified by Haven (1856) 

c. Identified by Moore (1973) 
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5. 

6. 

7. 

Name 

c Gliddon, George R. 
(1809-1857) 

Haven, Samuel 
(1806-1881) 

Morton, Samuel G. b 

(1799-1851) 

c Prescott, William H. 

Table 2.2 (continued) 

Education 

business 
training in 
England 

Amherst, 
Harvard 

Univ. of 
Pennsylvania 
(M. D.); 
Edinburgh 
Univ. (M. D.); 
Paris 

Harvard 

Profession Context of Research 

ambassador vice-consul to Egypt (23 years); worked 
on Hoduras Railway; all publications 
dealt with Egypt except a major book 
with Josiah Nott (a doctor) which was 

an early argument for racial diversity 
of mankind 

lawyer, primary interest in Colonial history 
librarian which he was able to pursue as 
librarian for the American Antiquarian 
Society; commissioned by the 
Smithsonian Institution to complete a 
synthesis of American archaeology 

professor of 
anatomy 
(Univ. of 
Pennsylvania) 

"free lance" 

interests in medicine, geology, 
zoology and paleontology; described 
fossils from Lewis and Clark Expedi
tion; spent $10-15,000 of own funds 
collecting 1500 skulls (900 human); 
proponent of theory of diverse origin 
of races; prominent member of the AAAS 

became almost blind after a college 
accident; became a popular historian 
writing on conquest of Mexico and Peru 
which were "best sellers" 
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9. 

10. 

Name 

b Schoolcraft, Henry R. 
(1793-1864) 

b Squier, E. George 

c Stephens, John Loyd 
(1805-1852) 

Table 2.2 (continued) 

Education 

Union College 
Middleburg 
College 

self-educated 

Columbia, 
Litchfield 
Law School 

Profession 

geologist, 
Indian agent 

journalist, 
diplomat 

businessman, 
lawyer 

Context of Research 

geology expedition to Missouri lead 
mines 1817-18; Cass Expedition to 
Lake Superior Copper region 1820; 
served as Indian agent for Lake 
Superior region for 19 years; govern
ment supported some of his subsequent 
ethnological research 

investigated Ohio mounds with Edward 
Davis (a doctor); report appeared as 
first Smithsonian publication; through 
Prescott's influence he entered diplo
matic career serving Central America 
and Peru leading to several archaeo
logical and ethnological publications; 
prominent member of the AAAS 

published popular travelogues; sent by 
Van Buren on "hazy" diplomatic mission 
to Central America in 1839; took 
Catherwood with him and they published 
popular account of archaeology; 
purchased site of Copan for $50 



Table 2.3 

SECOND ORDER MEMBERS OF THE AMERICAN ETHNOLOGICAL SOCIETY COMMUNITya 

Name Education Profession Context of Research 

1. Atwater, Caleb d Williams College minister, after moving to Circleville, Ohio 
(1778-1867) (M. A.) lawyer, in 1815 he studied local antiquities 

legislator in his spare time; served as Indian 
Commissioner for President Jackson: 
died poor and forgotten by his 
contemporaries 

2. Bachman, John b Williams minister as a youth he served as secretary on an 
(1790-1874) College, exploring expedition to Oneida Indians; 

Berlin published primarily on natural history 
(honorary (collaborated with Audubon); in 1850 
Ph. D.) published The Unitl of the Human Race, 

a major anthropological work~ 
prominent member of the AAAS 

3. Bailey, Jacob W. b West Point professor of published most extensively in botany, 
(1811-1857) chemistry pioneering micropaleontology; 

and geology prominent member of the AAAS 

a. Information compiled from Daniels (1968); Johnson and Malone (1928-1937); Kohlstedt 
(1976a); Wilson and Fisk (1888-1889) 

b. Identified by Haven (1856) 

c. Identified by Daniels (1968) 

d. Identified by Moore (1973) 



Table 2.3 (Continued) 

SECOND ORDER MEMBERS OF THE AMERICAN ETHNOLOGICAL SOCIETY COMMUNITY 

Name Education Profession Context of Research 

4. Drake, Daniel University of doctor, practiced primarily in Cincinnati; 
(1785-1852) Pennsylvania professor wrote a natural history of the area 

Medical College of including a description of prehistoric 
(M. D.) medicine mounds; published a major work on 

population, customs and diseases of 
interior North America 

5. Gibbs, Josiah W. c Yale, Andover professor at Near Eastern philologist 
(1790-1861) Yale 

6. Jackson, Charles T.b Harvard (M. D.), doctor, conducted land surveys for Maine, 
(1805-1880) studied medicine professor, Massachusetts, Rhode Island, New 

and geology in mineralogist Hampshire, and for the federal govern-
Europe ment in the Lake Superior region; 

prominent member of the AAAS 

7. Locke, John b Bridgeport naval made geological survey for Ohio and 
(1792-1856) Academy, surgeon, federal government; most publications 

Yale (M. D.) f''t"ofessor were on terrestrial magnetism; Congress 
of chemistry awarded $10,000 prize for invention of 

electromagnetic chronograph 

8. Loomis, Elias c Yale, Andover, professor of taught at Yale, Western Reserve, New 
(1811-1889) Europe Latin, mathe- York City University and Princeton; 

matics and also interested in astronomy; sale of 
philosophy texts yielded "a comfortable fortune"; 

prominent member of the AAAS 
"'" ...., 



9. 

10. 

11. 

12. 

Table 2.3 (continued) 

SECOND ORDER MEMBERS OF THE AMERICAN ETHNOLOGICAL SOCIETY COMMUNITY 

Name 

d McCulloh, James H. 
(1793-1) 

Mitchell, Samuel L.b 
(1764-1831) 

b Nuttall, Thomas 
(1786-1859) 

Rafinesque, 
Constantine S.b 

(1773-1840) 

Education 

University of 
Pennsylvania 
(M. D.) 

Edinburgh 
(M. D.) 

apprenticed as 
printer; tutored 
by Ben Burton, 
a Philadelphia 
botanist 

private tutors 

Profession 

surgeon, bank 
president 

doctor, 
professor, 
legislator 
(state and 
federal) 

explorer, 
curator at 
Harvard 
Botanical 
Garden 

businessman, 
professor 

Context of Research 

primary avocational interest was in 
archaeological studies 

commissioner for treaty negotiations 
with the Six Nations; urged exploration 
of Louisiana Purchase in Congress; 
general promoter of science; acquired 
wealth through marriage 

participated in exploring expeditions 
to Missouri, Red River and the 
Columbia River; published primarily in 
botany and ornithology. 

traveled widely; published primarily on 
botany and ichthyology 
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14. 

15. 

Table 2.3 (continued) 

SECOND ORTDER MEMBERS OF THE AMERICAN ETHNOLOGICAL SOCIETY COMMUNITY 

Name 

b Silliman, Benjamin 
(1779-1864) 

c Torrey, John 
(1796-1873) 

c Troost, Gerard 
(1776-1850) 

Education 

Yale, Phila
delphia Medi
cal School, 
Holland and 
Great Britain 

Williams 
College; 
College of 
Physicians 
Surgeons 
(M. D.) 

Leyden (M. D.), 
Amsterdam, 
Paris 

Profession 

professor of 
chemistry and 
natural 
history 
(Yale) 

doctor, prof
essor of 
chemistry and 
botany, New 
State botanist, 
U. S. Assayer 

professor of 
geology, chem
istry, and 
mineralogy; 
private chemis
try laboratory; 
state geologist 

Context of Research 

he was the "most prominent and influen
tial scientific man in America during 
the first half of the nineteenth 
century" 

leading botanist of his generation; 
studied botanical collections of 
numerous U. S. government expeditions 
to the West; prominent member of the 
AAAS 

participated in expedition to Java; 
made extensive collections from 
Tennessee mounds and graves; 
prominent member of the AAAS 
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Some members of the AES community developed what came to be 

known as the American School, the first intellectual anthropological 

achievement of the New World that gained wide recognition in Europe 

(Harris 1968: 90-93) • The basic thesis of this new school was that 

diversity among human races was so great that they could not have 

descended from common ancestors and, in fact, represented distinct 

species. This theory, known as polygenesis, stood in direct contra

diction to the widely held monogenesist hypothesis which was based on 

more standard Biblical exegesis. Polygenesis was based in large part on 

Morton's extensive craniology and G1iddon's prosyletization of the new 

chronology for Egyptian depiction of the antiquity of racial diversity 

supplied by the decipherment of the Rosetta Stone in 1821. 

The AES community member working under the origins paradigm were 

not all polygenesists nor was there agreement on the implications of the 

old and. the new schools. Morton, for example, did not consider his 

polygenesist theories as necessarily supporting the practice of slavl~ry, 

about which there was a raging controversy. However, Gliddon teamed up 

with Dr. Nott, a Southerner, to write Types of Mankind, a polygenesist 

treatise published in 1854 and commonly used to support slavery. 

Schoolcraft and Bachman were confirmed monogenesists, but Bachman 

remained an ardent advocate of slavery. Thus, it is clear that the 

origins paradigm united a community of researchers only by defining a 

general area of research, not by yielding a consensus to the research 

questions asked. Their commonality rested in adoption of a scientific/ 

secular approach which contrasted with an older biblical/historical 

framework that characterized an older tradition (Bieder 1972). 
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American science during the early 1800s is commonly perceived as 

having been dominated by na'tural rather than physical scientists, 

practical rather than the~n:etical interests, generalists rather than 

specialists, and amateurs rather than professionals. Daniels (1968, 

1972) demonstrates that all these conclusions are substantially off the 

mark. Likewise, the data in Tables 2.2 and 2.3, as quantified in Table 

2.4, reveal some interesting characteristics about the AES community 

scholars. 

First, these men (there were no women in the group) were well 

educated. Almost 90 percent had some form of higher education. The 

education of the first order group tended to be more business or natural 

history oriented than that of the second order, which was dominated by 

medical and theological orientations. By 1840 there were nearly 100 

colleges and universities in America, and by midcentury, science was 

clearly the property of specialists (Miller 1970). The archaeological 

community was clearly a part of this scientific tradition. 

Almost half of the combined groups has some experience with the 

European system, but the first order group had much less than the 

second. Moore (1973:72-76) specifically argues that the "culture" of 

the AES community was not of European origin. My data tend to support 

his conclusion but American archaeology was clearly not isolated from 

European thinking, and it has been argued that the British antiquarian 

tradition influenced American thinking considerably (Tax 1973). 

In terms of professions, virtually all are remembered for their 

achievements in fields other than archaeology, but about half were 

firmly based in academia. Again, there was significant variation 



First 
Attribute Order 

higher 90% 
education 

European 30% 
"experience" 

academic 10% 
professions 

governmental 90% 
employment 

Table 2.4 

SUMMARY CHARACTERISTICS OF THE FIRST AND SECOND ORDER LEADERS 
OF THE AMRICAN ETHNOLOGICAL SOCIETY COMMUNITY 

Second 
Comments Order Comments 

Squier was the only one 87% The higher education of 
described as self- Nuttall and Rafinesque 
educated. was limited to private 

tutoring of unknown 
intensity. 

Catherwood and Gallatin 53% Three were of European 
were European born and birth; 5 others studied 
educated; Morton had in Europe. 
European degrees. 

Morton was the only 73% One other was a doctor 
professor; 70% of the (as were 6 of the 11 who 
group could be described also worked as professors); 
as traveling statesmen or 2 others were ministers; 
explorers. only 1 could be classified 

as primarily an explorer or 
traveler. 

Prescott was apparently the 47% This included 6 of the 
only one never employed by academics and 1 minister. 
the federal or any state 
government during his 
career, yet he had the 
influence to secure a 
governmental job for Squier. 

Total 

88% 

44% 

48% 

64% 

1.11 
N 
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between the first and second order groups. Morton was the only member 

of the first-order group to hold a professorhsip (anatomy) and archae

ology was clearly not yet a recognized academic discipline. The first 

series of archaeology lectures in the country may have been that given 

in 1854 by Edward Davis (a doctor who had worked with Squier on his 

study of Mississippi Valley mound sites) at the Lowell Institute in 

Boston and subsequently in New York (Hough 1930). Banks (1982) suggests 

that there is a distinct possibility that ethnological lectures were 

presented at West Point even prior to 1840, but as yet has been unable 

to document the nature of that instruction. Anthropological departments 

were not established until the 1880s after the AES community had been 

eclipsed. 

More than 60 percent of the combined first and second order 

groups had some connec tion wi th s ta te or federal governments. Again, 

there was substantial variation between the groups. Amazingly, 90 

percent of the first order group had some form of governmental support 

at some point in their careers. In the case of Schoolcraft, the support 

was very substantial (Bieder 1972). His career included a stint on a 

government funded exploration, 19 years as a federal Indian agent, and 

several years of subsequent support for his ethnographic research. For 

other members of the group governmental support was much less influ

ential, such as the Smithsonian Institution's commissioning and publi

cation of one synthesis by Haven, or Morton's analysis of the fossils 

collected by the Lewis and Clark Expedition. The most common type of 

connection was that of service as a statesman, ambassador or legislator. 

Such pos! tions supported travel which was a form of field work at the 
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Among the second order group there were two Indian treaty 

commissioners, three land or geology surveyors, one who studied collec

tions from governmental expeditions and one who was trained as an Army 

officer and taught at West Point. 

Therefore, it appears that this first AES community was well 

educated, but archaeology, as defined by the Indian origins paradigm, 

was a new line of research. These scholars faced the task of pursuing 

their archaeological interests as an effort tangential to their educa

tion and their professions. The growth of interest in American Indians 

and related antiquities has been correlated with new discoveries 

reported as American settlement pushed west beyond the Alleghenies (Lyon 

1969), and in general, the era of the AES community was one in which 

much American science was based on exploration expedi tions (Dupree 

1957). 

In fact, it might be said that American archaeology was born 

through exploration. The investigation of new terri~ory was the life 

blood of European colonization and settlement of the New World, and 

exploring expeditions resulted in reports of wonders new and strange. 

Just as the American colonists were intrigued with new informa.tion about 

unknown peoples with strange appearances, languages and custOD1S, as well 

as the archaeological remains left by their predecessors, the search for 

the new and strange continues to drive much modern archaeological 

research (R. Adams 1968). The expedition, that is an organized group 

sent out on a journey with a definite objective, was a primary research 

strategy during the era of the first archaeological paradigm, and still 

remains almost a rite of passage for young professionals--a1though in a 
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much attenuated form that may be no more than a summer field school 

across the state. Many of those who did not participate directly in 

expeditions did so vicariously by circulating questionnaires among those 

who did. 

The tradition of scientific exploration dates from the Lewis and 

Clark Expedition of 1804 to 1806. President Jefferson secured a $2,500 

appropriation from Congress in 1803 for this endeavor. The appro-

priation was supplemented by an unquantified amount of support from the 

War Department which provided salaries and wages to the survey team. 

When the field work of the expedition was completed, the project was 

essentially over. Although Captains Lewis and Clark did initiate a 

tradition of exploration as rigorous scientific observation in such 

fields as biology and ethnology, no formal mechanism was established for 

analyzing the collections and notes, which ended up in Philadelphia, the 

center of American science at that time. A German working in England 

eventually analyzed a portion of the botanical collections and Samuel 

Morton worked wi th the paleontological material. A fai thfu1 repro

duction of the expedition notes was not published until almost a century 

later in 1904. 

Although the Lewis and Clark Expedition did not result in a 

governmental organization for systematic exploration, it did set a 

precedent for blending science and national interests (Dupree 1957:43). 

It was followed, for example, by the Coast Survey which was organized in 

1807 with an initial appropriation of $50,000 as a nonmilitary endeavor 

to provide accurate maps of the Atlantic seaboard. This survey oper

ated, initially at least, in more settled parts of the country, and 
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therefore, does not really fit well into the exploring tradition. 

However, certain aspects of this survey are surprisingly reminiscent of 

modern projects. For example, the survey was initiated with issuance of 

what in today's jargon would be called an RFP (request for proposals) 

prepared by Albert Gallatin. The directorship was apparently "wired" 

for Ferdinand Hassler, a Swiss geodesist who had immigrated to the U. S. 

During his tenure as director, he constantly argued with governmental 

officials over the proper mix of scientific freedom and fiscal account-

ability. Continuing rivalry eventually led to Congress converting the 

Coast Survey to a military project and Hassler was ousted. However, the 

Army and Naval officer corps lacked the requisite technical expertise 

and failed to make significant progress. Hassler, a tenacious man, 

waited for a second chance and when commercial interests demanded 

accurate coastal maps, Congress reversed itself and Hassler regained the 

directorship in 1832. 

The history of the Coast Survey was essentially a microcosm of 

controversies about the role of governmental support of science that 

uLged for decades (Curti 1964). The basic question was whether govern

ment should support science at all, but even at that early date the 

consensus was in the affirmative, although there were always detractors. 

It is generally agreed that even during the 19th century, public appro

priations outweighed private donations for research (Dupree 1957:114; 

Miller 1970:ix). The real debate was actually formulated in terms of 

whether the government should support theoretical "basic" science or 

more practical "applied" science. Even Jefferson when seeking funds 

from Congress for Lewis and Clark stressed the practical, political and 



57 

economic results that would ensue from the expedition while always 

planning the expediton to optimize the gathering of basic natural 

history data (Dupree 1957:25-26). Such rationalizations were and remain 

a common strategy for gaining financial and political support for 

research (Bieder 1972:48). 

Another debate initiated during the era of the first archae

ological paradigm was whether civilians or the military should control 

governmental science. There was ambigui ty from the very beginning. 

Lewis and Clark's Expedition was a military operation, but the second 

expedition sent out by Jefferson in 1804 to explore the Red River and 

the southwestern boundary of the newly acquired Louisiana Purchase was 

headed by two civilians, Dr. Hunter and Mr. Dunbar. Jefferson's third 

expedition in 1806 was again a military expedition headed by Captain 

Sparks also directed at the Red River area. The reversion to the 

military was perhaps designed to counter the problem with hostile 

Indians that Hunter and Dunbar had encountered (Goetzmann 1966:41-43). 

(Note that despite the fact that the Sparks expedition was funded with a 

$5,000 appropriation, twice that of Lewis and Clark, it was rebuffed by 

the Spanish cavalry and resulted in no memorable accomplishments.) 

In 1805 and 1806, General James Wilkinson, governor of Louisana 

Territory sent out three more expeditions to explore the territory under 

his control. One of these in 1806-1807 was yet another attempt to 

explore the Red River and the border wi th New Spain. It was led by 

Lieutenant Zebulon Pike. This expedition, whose real goals are shrouded 

in political intrigue, was - successful in exploring the Front Range of 

the Rocky Mountains and entering Santa Fe (although under guard), the 
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mysterious, major center of northern New Spain (Goetzmann 1966:46-51). 

Science was probably, or at least partially, a front for the real 

political purposes of the expedition, and Pike complained about having 

to do the astronomy, surveying and clerking as well as the commanding, 

guiding and hunting. He admitted he also had no taste for botany and 

zoology (Dupree 1957:28). 

By 1819 when a reorganization of the War Department led to a 

renewal of interst in exploring west of the Mississippi River, Major 

Stephen Long's Missouri River expedition incorporated civilian scien

tists. Under this new arrangement the government provided military 

protection, general management of the expedition and some of the science 

related to topograpical mapping while civilian scientists were hired to 

collect natural history data. The civilians on Long's expedition 

established a precedent of reporting back to nonmilitary, academia-based 

scientists, such as John Torrey the botantist, who provided research 

guidance and assisted in analysis and report preparation (Dupree 

1957:35-36; Goetzmann 1966:182-183). 

The division of labor on Long's expedition, however, did not 

serve as a model for more than a couple of decades. Jefferson had in 

1802 successfully established West Point (after an earlier unsuccessful 

attempt by Washington in 1795) as an institution for training Army 

officers. It was here that Army explorers were trained. As an appro

priate curriculum developed, the Army officers gained a scientific 

background appropriate for doing natural history research, but their 

speciality became topographic mapping. By 1838 the production of West 

Point was such that a Corps of Topographic Engineers with 36 officers 
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was organized. This Corps of "topogs" generated at least 40 to 50 

"reconnaissance" reports of the trans-Mississippi West before it was 

merged with the Corps of Engineers in 1863 (Schubert 1980). Although 

civilians continued to be hired for some of these expeditions, they were 

primarily military programs. These scientifically oriented explorations 

represented a new level of effort and an institutional base for concert-

ed research that has been previously recognized as leading to increasing 

sophistication of archaeological research (Willey and Sabloff 1980:32). 

At the eve of the Civil War then, a new corps of trained field 

researchers had been organized. This was a vastly different situation 

than the methods of research available to the men that have been 

identified as the leaders of the first archaeological paradigm. Some of 

the conflict this undoubtedly created between the old powers and the 

young upstarts is revealed in Goetzmann's discussion of Bartlett's 1850 

appointment to head the Boundary Commission, which was charged with 

surveying the border with Mexico. Bartlett's primary qualifications for 

the position were commonly perceived as being a Whig with friends in 

Washington and an enthusiasm for travel. In contrast to the fie1d-

experienced mi1i tary topographic engineers who actually surveyed the 

boundary line, he epitomized visionary impracticality • 

••• Bartlett had run a bookstore in the Astoria Hotel, which was 
a favorite meeting place for globe-trotters and lovers of the 
exotic. Here, among the rows of leatherbound books, the aged 
Albert Gallatin used to hold forth on ancient and primitive 
races of mankind, and John Lloyd Stephens and E. G. Squier 
swapped stories about Central America. Brantz Mayer [another 
ambassador who used his position for writing popular historical 
and archaeological books] spoke long and often of Mexico as it 
was and as it is, and worried about how he was going to feed his 
family of six daughters without another government job 
(Goetzmann 1966:261-262). 
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Such an evaluation would suggest that the conflict may have 

extended into archaeological theory as well as field methods indicating 

the beginnings of a paradigm clash. Yet Goetzmann (1966:255-256) 

reveals that Lieutenant Emory, one of the leading topographers who has 

been credited with almost singlehandedly beginning the study of South

western archaeology, was inspired by the writing of Prescott and 

Stephens, who as we have seen were among leaders of the first paradigm. 

At the same time leading theorists such as Gallatin are reported to have 

read the new reconnaissance reports eagerly (Bieder 1972). There was 

indeed a paradigm revolution on the horizon, but, it was not the 

"topogs" who built the second paradigm that came to the fore after the 

Civil War. 

Before ending the discussion of the first paradigm, I should 

point out that not all explorations funded by the federal government 

were confined to the United States (Curti 1964). The most elaborate of 

these foreign investigations was the U. S. Exploring Expedi tion which 

was authorized in 1836 with about $300,000 funding (Dupree 1957:56-61; 

Stanton 1975). The expedition under the command of Lieutenant Wilkes 

set sail in 1838 for a 4 year cruise to Latin America, the Antarctic, 

the central Pacific, and the west coast of America. By the time the 

voyage was over the costs had run to more than $928,000. Congress 

itself undertook the management of the subsequent analysis and report 

preparation which was said to have "tied up a measurable portion of the 

available scientific manpower in America for thirty years" (Dupree 

1957:61). The experience also weaned Congress of the desire to directly 

manage governmental science. 
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In summary, the first archaeological paradigm was, in general, a 

resul t of the discovery of the New World, and more specifically the 

spreading of the United States boundary to the west. The paradigm was 

pursued by academically educated men, but they had no specific training 

in archaeology or the other related disciplines used to pursue the 

question of the origin of the American Indians. Their methods of 

research were ad hoc, but usually related to exploration or travel, most 

commonly as a result of one form or another of governmental support. 

During the era of this paradigm scores of military and private com

mercial expeditions explored the west (Goetzmann 1966). Scientists who 

did some archaeological research accompanied some of each type of 

expedition. Nuttall, for example, traveled up the Missouri River to the 

Mandan villages prior to 1820 under the protection of Manual Lisa, a 

private fur trader. Schoolcraft had accompanied the Cass Expedition, a 

military exploration of the Lake Superior region, jointly sponsored by 

the Michigan Territory and the federal government. However, the bulk of 

the paradigm leaders were governmental statesmen and envoys rather than 

explorers per se. The secondary participants in the paradigm were 

exposed to the expeditions through study of their collections, or in 

some cases actual, but usually limited, direct participation in an 

expedition at some point in their careers. They were as a rule firmly 

based in academia. In the course of the second paradigm the academ

icians began to come to the fore, but not before they had dealt with the 

military exploring tradition that had developed so strongly before the 

end of the first paradigm. 
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The American Anthropological Association Community 

Moore (1973) has named the second paradigm after the American 

Anthropological Association (AAA) which was successfully founded in 1902 

near the paradigm's midpoint. He argues that the AAA community actually 

coalesced between 1880 and 1900 and in many ways was instigated by the 

founding of the Smithsonian Institution during the life of the preceding 

paradigm. In fact, an abortive attempt at founding an AAA was made as 

early as 1876 (Lyon 1969) and the Anthropological Association of 

Washington, which eventually evolved into the AAA, was established in 

1879. The actual founding of the AAA in some ways already embodied 

conflicts with the next paradigm of historical particularism which was 

developing (Stocking 1960). 

According to Moore (1973:50-55) the focusing theme of this 

paradigm was the evolution of the tecl,nology, customs and social 

institutions of mankind. It began to develop around 1860 with the 

general acceptance by European scholars of the geological antiquity of 

Paleolithic mankind (Grayson 1983). As this point of view was accepted 

in America, the study of mank1nd's evolution acquired a new label 

"anthropology." The label became popular after 1870 as an umbrella term 

encompassing various studies in ethnology, archaeology or antiquities, 

philology, and somatology or craniology. Although George Squier, one of 

the leaders of the previous paradigm, was one of the proponents of the 

new term after a trip to Paris in 1867 where he was impressed by Paul 

Broca's Anthropological Society (Beider and Tax 1976), Lyon (1969) 

attributes development and use of this term primarily to personnel of 
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the Smithsonian, which was one of the major institutional bases for 

research during the life of the AAA community. 

The generally recognized intellectual leader of this evolu

tionary paradigm was Lewis Henry Morgan, although Europeans such as 

Herbert Spencer and E. B. Tylor obviously influenced the second paradigm 

as well (Harris 1968; Hinsley 1981:125-143). In his early 30s, Morgan 

(1962, originally 1851) published his Iroquois ethnology which was not 

immediately appreciated but came to be highly respected. In his early 

40s, he sought to be appointed commissioner of Indian Affairs under 

Lincoln, but he was bypassed as a result of a political deal. In his 

early 50s, he was offered a teaching position at Cornell but declined. 

As a result, he remained a private lawyer and businessman through his 

life (Rezek 1960). 

The Smithsonian published Morgan's classic Systems of 

Consanquinity and Affinity in 1870 and in 1877 he published his Ancient 

Society. These two works established Morgan's scientific reputation. 

Much of data for these works were gathered through questionaires 

distributed with the support of the Smithsonian, although Morgan 

evidently spent about $25,000 of his own funds in research for Systems 

of Consanquinity and Affinity. Morgan's scholarly stature is reflected 

by the fact that in 1879 he was requested by the Archaeological 

Inst! tute of America (AlA) to prepare a general research design for 

American archaeology (Hallowell 1960: 54). Through Morgan's influence 

the AlA subsequently funded Aldolf Bandelier's archaeological research 

in the Southwest. Morgan's (1965, originally 1881) Houses and House

Life of the American Aborigines, which had originally been drafted as 
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part of Ancient Society, in effect ~efined a program for archaeological 

research. However, chronologically Morgan did not fit into either the 

old or new communities. He died in 1881 at the age of 63 and the 

responsibility for guiding and administering the research of the second 

paradigm. fell to others. Revolutionary founders of new paradigms are 

usually young scientists, so in this light, Morgan's ability to capti

vate a generation of thinkers was even more remarkable than commonly 

perceived. Or as William Henry Holmes (1909) put it, Morgan's greatness 

did not rest in pronouncing the last word on any subject but in saying 

the first word on so many. 

Moore identifies three leaders who learned Morgan's theories as 

young men and went on to implement much of the research of the second 

paradigm. They were John Wesley Powell, Frederic Ward Putnam and Daniel 

Brinton. Respectively, they led the federal government program, the 

private Peabody Museum at Harvard, and the Department of Anthropology at 

the University of Pennsylvania. I now examine of the role each of these 

types of institutions played during the life of the second paradigm. 

After the termination of the Civil War, research through 

exploration of the West was resumed. Four great surveys were establish

ed beginning in 1867. These were grand expeditions which undertook 6 to 

12 years of active fieldwork plus simultaneous and subsequent prepara

tion of scientific reports (Table 2.5). Each of the four started on a 

fairly small scale but some grew to be quite large. Wheeler, for 

example, at the peak of his survey had 89 officers and assistants along 

with a military escort of 79 men, but Powell never worked with more than 

6 to 8 professionals plus a camp support staff (Bartlett 1962:311, 352). 



Table 2.5 

THE GREAT POST-CIVIL WAR GOVERNMENT FUNDED EXPLORING SURVEYS a 

Name Leader Dates Funding Comments 

U. S. Geological Clarence 1867-1879 $600,000 led by a civilian employed by the 
Exploration of the King War Department; 8 major reports 
40th Parallel 

U. S. Geographical Lieutenant 1871-1879 $550,000 funded and administered by the 
Surveys West of the George M. War Department; 40 major reports 
100th Meridian Wheeler 

U. S. Geological and Ferdinand 1867-1879 $690,000 administered by the Department of the 
Geographical Survey V. Hayden Interior; about 50 major reports; 
of the Territories explored Yellowstone and Mesa Verde 

cliff dwellings 

U. S. Geographical John 1867-1879 $259,000 nonfedera1ly funded until 1871; 
and Geological Wesley then administered by Smithsonian 
Survey of the Powell (until 1874) and the Department of the 
Rocky Mountain Interior; rafted the Colorado River 
Region twice 

total $2,099,000 

a. Based on Bartlett (1962) and Powell (1878) 
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A total of almost $2.1 million dollars was eventually appro

priated for these ventures which averages almost $50,000 per expedition 

per year. This substantial funding of the surveys was significantly 

more than that provided for the pre-Civil War expeditions. However, the 

surveys were not viewed as permanent institutions, at least by the 

Congress which consciously avoided committing the government to any 

permanent scientific institutions and forced each of the surveys to live 

from one annual appropriation to the next. 

The structure and administration of each survey was slightly 

different. The War Department sponsored those of King and Wheeler. 

However, King was a civilian scientist (a graduate of the first class of 

the Sheffield Scientific School of Yale with experience on the 

California state geological survey) hired by the army to direct the 

expedition. Wheeler was an army officer who hired civilian scientists. 

The mix was not always smooth. King often resented the heavy hand 

General Humphreys, Chief of the Army Engineers, to whom he reported, and 

the ch'ilian scientists working for Wheeler resented aspects of the 

"army way" that required such nuisances as submittal of progress 

reports. 

Hayden's survey was strictly a civilian affair managed by the 

Department of the Interior. Major Powell's survey was also a civilian 

affair (his title lingering on from his days in the army during the 

Civil War). Powell was initially denied governmental funding and relied 

on local Illinois institutions for support. After his first spectacular 

trip down the Colorado River in 1869 he won federal funding to continue 

to his explorations. His expeditoD was initially under the auspices of 
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the Smithsonian Institution and in 1874 was shifted to the Department of 

the Interior, although Powell was able to keep it separate from 

Hayden's. 

All four surveys were reviewed by Congress in 1874 when charges 

of inefficiency and duplication arose. Wheeler and Hayden were the 

prime combatants during the investigation and the real debate seems to 

have revolved around the continuing rivalry between the military and 

civilian approaches (Goetzmann 1966: 578-581). The investigation left 

all four surveys intact. The quality of mapping techniques employed by 

the surveys apparently improved as a result of the review, but wasteful 

overlap and duplication continued. 

The failure to resolve the problems led to another Congressional 

investigation in 1879, and this time an all out struggle for control of 

the surveys was waged. On the strength of an investigation and recom

mendations by the National Academy of Sciences, the proponents of the 

military approach lost, and a new bureau, the Geological Survey (USGS), 

was established within the Department of the Interior in order to 

consolidate the surveys. The USGS began with an initial annual budget 

of $100,000 as compared to an 1876 appropriation of more than $857,000 

for the continuing Coast Survey (Goetzman 1966:593). 

As the survey controversy was resolved with the establishment of 

the USGS, another development, and a very significant one for archaeo

logical research, was the simultaneous establishment of the Bureau of 

Ethnology under the auspices of the Smithsonian Institution. The name 

was changed to the Bureau of American Ethnology in 1894 and is commmonly 

known as the BAE. Powell was largely responsible for the creation of 
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the BAE. By thi s time he was recognized as the Smithsonian's Indian 

authority and he was named the first chief of the BAE (Noe1ke 1974). 

Powell was in fact also considered for the first director of the USGS 

but the job went to King. King resigned about a year later and Powell 

took over the USGS, but he also retained his position with the BAE and 

kept that position until his death in 1902, although he had resigned 

from the USGS 8 years earlier. 

Some three-quarters of a century after Lewis and Clark first 

broached the governmental pursuit of science, a permanent scientific 

bureau was established, and the BAE dates from those very beginnings. 

It has been argued that by this time the Smithsonian had evolved from a 

mere processor of research to an institutional initiator of research 

(Tax 1973). This represented a great advance over the ad hoc expedition 

lasting a few years or even those great post-Civil War surveys lasting a 

decade or more. Soon bureaus were authorized for research in such fields 

as fisheries, forestry, agriculture, wildlife and public health. 

There were, however, lingering doubts about the new scientific 

bureaus, and between 1884 and 1886 Congress authorized yet another 

investigation (Dupree 1957:215-231). Senator Allison headed the 

investigating commission which once again sought advice from the 

National Academy of Sciences. The Academy's analysis resulted in 

recommendations for more centralization even to the point of creating a 

cabinet-level department of science. Laissez faire economic theory was 

at its height at this time and Alexander Agassiz, a wealthy mining 

entrepreneur who was also associated with Havard's Museum of Comparative 

Zoology, championed a laissez faire approach to science. As a result, 
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other proposals put before the Allison Commission were at the other 

extreme from the National Academy's and recommended drastic reduction of 

the level of governmental science by such measures as radically curtail

ing the scope of USGS activities. 

In addition to the debate about the appropriace level of 

governmental involvement in science, the Allison Commission also 

evaluated strategies for managing scientific research. The National 

Academy pointed out that management of a scientific bureau required not 

only administrative ability, but also scientific knowledge and an 

understanding of the research process. Men such as Powell, who was at 

the time the premier scientific bureau chief in the federal government, 

argued that scientists must be in charge. Other bureaucrats, such as 

the Secretary of the Navy, argued that science should be conducted 

within and directed by the head of the department to which the reserarch 

related. In the end, the Allison Commission took no action, reaffirming 

the governmental support of science and the appropriateness of scien

tific bureaus headed by scientists, but rejecting a full blown central

ized science agency. 

Powell was, however, sensitive to the laissez faire proponents 

(Powell 1878). He suggested that zoology and botany should be left to 

nongovernmental scientists because they were already actively pursuing 

these subjects. In his (.)pinion, the amounts of money Congress was 

likely to allocate to such studies would bear but a "trifling ratio to 

the aggregate sum" that was already being spent in these reaearch areas. 

Powell identified three reasons why "ethnology" '(:Jas an appropriate arena 

for governmental science. First, there was much work to be done in a 
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short time because the diverse aboriginal cultures were rapidly being 

destroyed with the advance of American settlement. Secondly, the field 

of research was remote and inaccessible to most scholars that were 

located in the East. Thirdly, the understanding of aboriginal cultures 

would be useful in governing the tribes as they were incorporated into 

the United States. Powell illustrated his point with several examples 

interpreted in MOrgan's evolutionary framework. 

Powell has been labeled a "reformer" (Goetzmann 1966: 530-576) 

which actually reflects his determination to apply knowledge as it was 

gained by social scientists. Many of his recommendations were directed 

at the proper strategy for operating Indian reservations, but as head of 

the USGS he also developed plans for American settlement of the West. 

When he gained authority to undertake an irrigation survey in order to 

design environmentally sound settlement patterns he also won a suspen-

sion of existing land claim law. Western congressmen were outraged. 

Powell learned the hard way that legislators are actually applied social 

planners too, and they resented his intrusion. The clash led to his 

resigna tion from the USGS (Dupree 1957: 232-235) • During his reign 

though he had built the USGS budget up to about a half million dollars 

annually (Dupree 1957:211). 

His retreat to the BAE was definitely a relinquishment of power. 

Annual appropriations for that agency never exceeded $50,000 during his 

tenure (Fig. 2.1). Although it was much less of a program than he was 

accustomed to managing, it did, in terms of today's dollars, approach 

the equivalent of almost half a million dollars, and it was clearly 

sufficient to allow Powell to build a strong research program. Research 
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Figure 2.1. Bureau of American Ethnology annual budgets. The data are from BAE Annual Reports, 
Smithsonian Institution Annual Reports, Smithsonian Year and U. S. Government Budgets. The 
conversion to 1980 dollars is based on Wholesale and Producer Price Indexes (U. S. Bureau of the 
Census 1975, 1981). 
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was always Powell's clearly defined goal. Just as Joseph Henri', the 

first secretary of the Smithsonian, had resisted attempts to convert his 

mission into one of building museum collections, Powell rebuffed any 

detractions to his research program (Hinsley 1981). He shunted pressure 

to build collections to the U. S. National Museum, which was a sister 

organization of the BAE within the Smithsonian. 

In 1880 the Bureau had a budget of $20,000 and staff of 20: the 

director, an executive officer, a disbursing officer, six ethnologists, 

two philologists, a librarian, two photographeTs, a stenographer and 

four clerks (Judd 1967). Powell, nevertheless, always considered 

funding a limiting factor and stretched the available money as far as he 

could (Noe1ke 1974:38). He often hired various researchers who were 

willing to work for only expenses and he was not adverse to occas

siona11y using other Smithsonian budgets or even the USGS budget. At 

other times, Secretary Baird of the Smithsonian appropriated parts of 

the Bureau budget for other programs within the institution. Therefore, 

it is difficult to estimate actual yearly efforts devoted to the BAE 

research program, but apparently the program averaged 10 to 20 profes

sionals annually throughout the life of the Bureau (excluding the later 

River Basin surveys). At the outset at least, this represented a major 

share of the total research effort within the country. 

The expedition remained the setting for field research, but they 

were now transformed more specifically into ethnological or archaeo

logical endeavors. Powell's own personal research interests centered on 

linguistics and ethnology, but congressmen concerned about building 

public artifact collections and disturbed by commercial looters and 
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collectors from foreign countries specified that the BAE also undertake 

substantial archaeological research. The overall ratio of ethnology to 

archaeology reported during the life of the Bureau was about two to one 

(Judd 1967). The expeditions were run economically. For example, the 

1883 Canyon de Chelly cliff dwelling expedition and the Hopi expedition 

were accomplished for $3,750 and $3,500, respectively. Cosmos Mindeleff 

who performed some excellent research for the BAE, was at this time 

being paid $25 per month for 6 months as a junior researcher. (The cock 

got $50 per month!) Even as late as 1900, the BAE was able to hire John 

Swanton as a young Ph.D. from Harvard for a salary of $50 per month. 

(Swanton was the first academically trained anthropologist hired by the 

BAE, except for Albert Gatschet an early linguist who had been educated 

in Switzerland.) 

Powell initiated a stellar publication record for the Bureau 

which was continued by each of his successors (Hallowell 1960). Judd 

(1967) reports that 81 Annual Reports totalling some 45,000 pages were 

published. Up to 1930, these incorporated perhaps the most significant 

research reports published in the country. Another important series was 

the 193 Bulletins that were pu'blished between 1887 and 1946. Some of 

these were extremely popular, and Congress, for example, authorized a 

second printing of 6500 copies of No. 30, the Handbook of American 

Indians (Hodge 1907-1910). 

Only six men succeeded Powell as director of the BAE during its 

85 year life span (Table 2.6). The first was William Henry Holmes who 

had worked for the Bureau previously but was then curator of anthro

pology at the U. S. National Museum (Hinsley 1981:262-292; Mark 1980). 



Name 

John 
Wesley 
Powell 

William 
Henry 
Holmes 

Frederick 
Webb Hodge 

Jesse 
Walter 
Fewkes 

Matthew W. 
Stirling 

Frank R.R. 
Roberts, Jr. 

Henry B. 
Collins 

Tenure 

1879-1902 

1902-1907 

1910-1918 

1918-1928 

1928-1957 

1957-1964 

1964 

Table 2.6 

DIRECTORS OF THE BUREAU OF AMERICAN ETHNOLOGya 

Reason for Leaving 

died 

took former position as 
head of National Museum 
Anthropology Department 

took position at Museum 
of the American Indian 

retired because of ill 
health 

retired 

retired because of ill 
health 

bureau disbanded 

Background 

self-trained explorer and director of 
the U.S. Geographical and Geological 
Survey of the Rocky Mountain Region 

self-trained geologist and artist; 
participated in Hayden's U.S. 
Geographical and Geological Survey of 
the Territories. 

self-trained at the BAE; participated in 
Hemenway Expedition 

Ph. D. from Harvard in marine biology; 
headed Hemenway Expedition after 
Cushing resigned; 23 years with BAE 
before named director 

first director with college training in 
anthropology; had prior experience with 
Smithsonian including directing a 
2-year, 800 man expedition to New Guinea 

Ph. D. from Harvard; with BAE since 1926 

with the BAE since 1939 

a. Based primarily on Judd 1967; see also Darnell 1969, Hinsley 1981 and Mark 1980 
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He served for 7 years before returning to the Musuem to take over the 

Department of Anthropology again, and later head the new National 

Gallery of Art. He was very much in the mold of Powell. Trained during 

the era of great surveys, he had worked as geologist and artist for 

Hayden. Frederick W. Hodge succeeded Holmes. He was also a self

trained anthropologist with field experience on the private Hemenway 

Southweste~n Expedition. His forte was editing professional publica-

tions, and he was editor of the American Anthropologist for 13 years. 

After 8 years as director he accepted an offer at the Museum of the 

American Indian in New York. Hodge was succeeded by Jesse W. Fewkes who 

held a Ph.D. from Harvard in marine biology. He was also self-trained 

in anthropology and he had succeeded Frank H. Cushing as director of the 

Hemenway Expedition before coming to the Bureau. His successor, Matthew 

W. Stirling, who assumed the directorship in 1928 for a 30-year stint 

was the first academically trained anthropologist to head the Bureau. 

The first four dirt~ctors represent the Bureau during the second para

digm, and they were all very much in the exploring tradition. 

During the era of the second archaeological paradigm private 

institutions began to play a more active role in archaeological re

search. Another key institution was founded immediately after the Civil 

War in 1866 when George Peabody, an international business magnate, gave 

$150,000 to establish the Peabody Museum of American Archaeology and 

Ethnol.ogy (PMAAE) at Harvard (Brew 1968). The gift was received with a 

certain hesitation because the discipline was so new that the university 

administration was not sure what to do with it. The administration 

would have preferred to use the funds for upgrading the library or the 
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established Museum of Comparative Zoology, but Louis Agassiz refused to 

adopt Peabody's name for his zoological museum so the Harvard trustees 

eventually accepted the gift for a new museum (Mark 1980) on Mr. 

Peabody's terms. (Peabody also gave $150,000 to Yale for a natural 

history museum, but he was much more generous with social programs 

giving $2 million for education in the South and $2.5 million for model 

housing in London.) The idea of focusing on archaeology and ethnology 

had been suggested to Mr. Peabody by his nephew, Othniel Marsh, a 

paleontology professor at Yale who had been smitten with archaeological 

curiosity while excavating a mound site in Ohio. Charles Lyell, the 

famous English geologist, had urged Marsh to pursue his archaeological 

interests. Marsh was also the acting head of the National Academy of 

Sciences when it recommended establishment of the USGS. 

The gift was made in three parts. Sixty thousand was designated 

as a building fund not be be spent until it had been invested and grown 

to $100,000. The income of $45,000 was to be used to establish and 

maintain a professorship. The income of the remaining $45,000 was to be 

used in building and preserving collections. Mr. Peabody's letter 

transmitting the gift conveyed a sense of urgency about undertaking the 

work of the new museum because of the disappearance of Indian societies 

and archaeological remains, and the building of collections began at 

once. The building of a museum was not initiated until 10 years later. 

Eleven years later, in 1887, the professorship was first offical1y 

filled when Frederic Ward Putnam, the second curator of the museum, was 

named the Peabody Professor. He had served as the curator for the PMAAE 

since 1875, taking over the position from the first incumbent, Jeffries 
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Daniel Brinton had been designated as the first professor of 

anthropology in the country at the University of Pennsylvania in 1886, 

although he received no salary and apparently attracted no students 

(Darnell 1970). 

Putnam has been recognized for revolutionizing the operation of 

museums (Dixon 1935; Kroeber 1915). Instead of merely buying collec

tions in accordance with standard practice of the day, he organized 

expeditions. However, the PMAAE started out on a scale much less than 

that of the BAE. The PMAAE Annual Report for 1876 indicates that it had 

a staff of two, including Putnam. He was assisted by Lucien Carr, who 

was acknowledged in the Annual Report for his volunteer services. Some 

$1,640 was available for field research in 1876, and it was used to 

field four small expeditions. An additonal $2,623 was spent on salaries 

and operation of the museum. By 1882, the staff had grown to 5 but the 

research budget was only about $2,100 which again funded four 

expeditions. 

However, throughout Putnam's career the PMAAE budget continued 

to grow while the BAE and the Smithsonian in general stagnated. Dupree 

(1957:284) reports that the Smithsonian's orginal endowment was twice 

that of Yale's, larger than Prin~eton's, Columbia's and the University 

of Pennsylvania's and equal to Harvard's. By the beginning of the 1900s 

it had only doubled to about $1 million while each of the other five 

major universities had an average endowment of $8 million. These 

figures reflect the waning influence of the: BAE as the proportion of 

archaeological research which it funded dropped. MacCurdy (lG99) 

documented anthropological instruction at: 11 universities at the turn of 
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the century, and Hodge's (1906) review of the five years of anthro

pological research that occurred from 1902 to 1906 reflects the broad

ening institutional base. 

Although Powell had tangled with Alexander Agassiz (the son of 

Louis Agassiz who directed Harvard's comparative zoology museum) over 

the role of the government in science, the BAE maintained friendly 

relations with the PMAAE. Powell and Putnam were, in fact, friends 

(Darrah 1951), or at least friendly rivals (see Darnell 1969), and had 

many things in common. Putnam participated in the pre-Civil War great 

surveys as an assistant on Wheeler's survey, and both he and Powell 

achieved reputations as leading scientists. Putnam served for 25 years 

as secretary of the American Association for the Advancement of Science 

(AAAS) before being elected president in 1898. Powell had served as 

president in 1888. Except for Morgan, these two were the only anthro

pologists so honored during the second paradigm. 

Putnam's strategy of research by exploration was very much in 

the Powell mold. Putnam's explorations became a tradition at the PMAAE 

and Brew (1968) has estimated that the PMAAE directed or played a major 

role in 900 to 1,000 expeditions during its first century of existence. 

Putnum had apprenticed under Louis Agassiz, and it was probably from him 

that he acquired his conviction that museums should be research institu

tions rather than merely entertainment for the general public. American 

museums had grown out of a side show tradition that also gave rise to P. 

T. Barnum and his circus (Hinsley 1981; Tax 1973). In addition to his 

role at the PMAAE, Putnam played a part in establishing several other 

great museums including the American Museum of Natural History in New 
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York, the Field Columbian Museum in Chicago, and the department of 

anthropology and museum at the University of California in Berkeley 

(Mark 1980). This second set of institutions soon came to play just as 

important a role within the discipline as the first centers at 

Washington, Cambridge, and Pennsylvania (Darnell 1969). 

With the establishment of anthropology professorships and 

departments, the discipline began a period of regular exponential growth 

(Rogge 1976). Up until this time all archaeologists were self-taught 

converts from various other pursuits. The anthropology departments had 

the evolutionary advantage of becoming self reproducing. The BAE and 

PMAAE and other museums had by the turn of the century developed 

traditions as pe~ple were brought up through the ranks, but when 

academic training was formalized, it was inevitable that the replace

ments for government and museum jobs would also be generated by acade

mia. Although Daniel Brinton was an eminently qualified scholar, the 

potential synergy between museums and departments failed to ignite for a 

variety of reasons when first given the opportunity at the University of 

Pennsylvania (Darnell 1976). After 1887 Putnam's double duty as PMAAE 

curator and Harvard professor succeeded in setting the tone for close 

relations between museums and anthropology departments within the 

university setting. Putnam's ability to get along with influential men 

like Powell and Morgan, although he never embraced their evolutionary 

paradigm, as well as others on the opposite end of the theoretical 

specturm such as Franz Boas, who regarded Putnam almost as a surrogate 

father, was no doubt crucial to his organizational success. The 
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combination of museum and department was however an uneasy one and it 

was not long before the departments came to dominate. 

The German concept of graduate education was new to America. 

The first American Ph.D. was awarded only in 1861 (Freeman 1965). The 

first attempt at a graduate anthropological curriculum was at Clark 

University, whch was an experimental school founded in 1889 at 

Worchester, Massachusetts by Jonas Clark. The university president was 

G. Stanley Hall who was among the first dozen Harvard Ph.D.s when he 

earned his in 1878. Hall hired Franz Boas to teach anthropology, and 

Boas awarded the first American Ph .D. in anthropology in 1892. Boas 

resigned that same year with many other faculty members over a dispute 

with Clark and Hall. 

Boas drifted from job to job until 1896 (he was actually 

unemployed for 1 1/2 years) when he gained a position at Harvard 

through Putnam's influence. Boas used his new institutional base to 

quickly build an empire at Columbia. By 1916 Wissler, one of Boas' 

students, wrote to him expressing concern that Boas was turning out more 

students than there were jobs (quoted in Darnell 1969). By this time 

the universities were the institutions that had come to power as the 

evolutionary paradigm was coming to an end. Boas was even able to 

dominate the BAE publication program becoming the second-most published 

author in the series (Noelke 1974). 

The major accomplishment in the area of archaeological research 

management during the second paradigm was the founding of two types of 

permanent research institutions, the governmental bureau and the private 

research museum. Dupree (1957:157-161) has argued that the qualities of 
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an ideal scientific bureau include: 

1. stability rather than year-to-year existence, 

2. a stable cadre of scientific personnel, 

3. support from many groups including 

a. key congressmen 

b. other related governmental agencies 

c. professional and public interest groups, and 

d. at least one university as a source of trained personnel, 

and 

4. a focus on specific problems rather than a whole discipline. 

The BAE had most of these attributes and certainly was an 

eminently successful institution, at least during the early and middle 

portions of the evolutionary paradigm. Although the full-time staff was 

always small it was highly respected, and the BAE had, in fact, orga

nized anthropological research throughout the country through collabora

tion with almost everyone in the discipline (Darnell 1969). Dupree 

warns that most scientific bureaus also have inherent pitfalls. If they 

are successful, they develop information that leads to useful applica

tions. As a result bureaus commonly enter a new phase of service often 

associated with regulatory activities, which inevitably leads to a 

curtailment of actual research. Powell's attempt at applied sociology 

was tied to his role at the USGS rather than the BAE. The effect ovn 

the BAE may have been to instill some caution (Hinsley 1979) and it was 

not until 1906 that governmental regulation of archaeological resources 

began with the passage of the Antiquities Act. Regulatory strangulation 

is a spector we are beginning to face only now. The lessening of the 
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influence of the BAE is thus, in this analysis, primarily due to the 

failure to grow while other institutions around them thrived. First 

private museums such as the PMAAE developed stronger financial re

sources, but many of these were then eclipsed or merged with the 

academic departments, which began to grow exponentially as soon as they 

appeared. 

When Powell died in 1902 morale at the BAE plummeted. A 

squabble over a successor strained relations and a major investigation 

steming from charges of forgery and embezzlement on the part of a minor 

employee only worsened the situation (Hinsley 1976). By 1909 Kroeber 

was able to charge that the BAE was generally distrusted, failed to 

cooperate with other institutions, and only pretended to any former 

superiority (quoted in Darnell 1969). Powell's goals for the BAE were 

grand. He strove for nothing less than guiding and organizing all 

American anthropological research. He largely succeeded and the BAE 

became the source of virtually all jobs, research funds and the major 

pUblicaltion outlet (Noelke 1974). Despite the fact that his successor, 

Holmes, was perhaps the most outstanding archaeologists of that time, he 

became snarled in the bureaucracy. As a result the government bureau 

missed the opportunity to serve as the organizer and coordinator of the 

growing number of independent universities and museums. 

The era of the second paradigm was, in summary, one in which 

specialization in anthropology developed. Ad hoc exploration was 

replaced by more permanent government bureaus or private museums which 

still continued using the expedition as a primary research strategy. 

Leaders of this paradigm such as Morgan, Powell and Putnam were not only 
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giants within anthropology, but each was a president of the AAAS, and 

other professional organizations as well, reflecting their high status 

within the general scientific community, and the generally perceived 

importance of archaeological research. 

The Society for American Archaeology Community 

Moore (1973) dates the third archaeological paradigm between 

1920 and 1965 and named it after the Society for American Archaeology 

(SAA) , an organization formally established in 1935. The formation 

appears to have been indirectly stimulated by increasing regional 

specia1ization. The Na~ional Research CounCil, which had been chartered 

in 1916 as an affiliate of the National Academy of Sciences, had in 1920 

established a Committee on State Archaeological Surveys (CSAS) to 

coordinate the growiug field of archaeological research. By publishing 

abstracts of field work and organizing regional conferences the CSAS 

eventually led to the founding of the SAA (McKern 1960). 

With the beginnings of exponential growth the regional special

ization could be attributed to simply the presence of more researchers, 

each claiming a smaller piece of the research arena. However, such 

regional specialization is also congruent with the paradigm of histori

cal particularism pioneered by Boas (1904) as the successor to Morgan's 

evolutionary paradigm (Harris 1968). MOore (1973) argues, and I believe 

correctly, that as archaeology split off from anthropology, its new 

paradigm focused on the chronological method and the two related 

concepts of culture area and culture period. This paradigm was certain

ly, however, congruent with historical particularism. 
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Alfred V. Kidder (1962) has generally been recognized as the 

developer of the chronological method paradigm through his work at Pecos 

Pueblo between 1917 and 1928. The paradigm depended upon the techniques 

of stratigraphy and seriation. Stratigraphic analysis was evidently 

used in Mexico by Holmes as early as 1883 (Mark 1980: 142) and subse-

quently by Gamio in 1911 under Boas' tutelage (Adams 1960). Nelson 

(1916) and Spier (1917) pioneered the use of stratigraphy and seriation 

in the American Southwest, but Kidder proselytized and popularized them 

through his Pecos Conferences. With the support of the CSAS the 

paradigm spread to other regions of the country (McKern 1939). 

The clash of the scholarly communities of the second and third 

paradigms is illustrated by the demise of the BAE Southwest research 

program and the assumption of leadership in the field by Harvard 

University (Fig. 2.2), which occurred between 1910 and 1920 in concert 

with the pioneering of the chronological method. Just as Powell had 

taken the evolutionary paradigm and institutionalized a new research 

program, Kidder now did the same for the third paradigm. 

The domination of the discipline by academia during the SAA 

period is a commonly accepted fact, but the growth and fragmentation of 

research endeavors makes it difficult to get an estimate of the level of 

effort and funding that was devoted to archaeological research during 

this era. When the SAA was founded in 1935 there were 332 individual 

members, but slightly more than half of these were nonprofessionals 

(McKern 1960). By the mid-l960s the individual membership had grown to 

about 1,500. The number of anthropology departments had increased to 

about 150, and more than 40 of these were granting Ph.D.s (Rogge 1976). 
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Between 1935 and 1965 approximately 300 Ph.D.s were granted specifically 

in archaeology. 

As academia grew, the federal program represented by the BAE 

became, in many ways, just another anthropology department. During the 

era of the chronological paradigm BAE budgets proper never exceeded 

$80,000 (Fig 2.1). The BAE could, however, commit its resources more 

completely to research than the departments which also had teaching 

responsibilities. Although the federal program was no longer in a 

position to dominate the discipline as it had during the preceding 

paradigm, two new federal archaeological research programs significantly 

affected the discipline during the course of this paradigm. 

The first of these is commonly known as the WPA archaeology 

program. The Work Projects Administration was a federal "make work" 

program established during the economic depression of the 1930s to give 

jobs to some of the multitudes of unemployed. Quimby (1979) has 

summarized the history of this program. The WPA, which was originally 

called the Works Progress Administration, was preceded by a variety of 

similar programs including the Federal Emergency Relief Administration 

and Civil Works Administration. All of these had similar archaeology 

programs and are generally referred to as WPA archaeology. 

Somehow, some bureaucrat apparently decided that archaeological 

field research was a labor intensive occupation ideally suited for the 

WPA to pursue. The pilot WPA project was the 1933 excavation and 

restoration of the Marksville Site in Louisiana under the direction of 

Setzler and Ford, working under the auspices of the Smithsonian's U. S. 

National Museum. The project worked so well that the Roosevelt 
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administration asked the Smithsonian to expand the program. Prior to 

the end of 1933 the BAE was involved and 11 ~rojects employing 1500 men 

were begun at locations in Florida, Georgia, North Carolina, Tennessee 

and California (Stirling 1935). The sustained level of effort has not 

been documented but the program continued for 8 years. It included not 

only excavations, but survey and laboratory projects as well. It was 

focused primarily on the South where the effects of the depression were 

severe and field work could be pursued throughout the year (although not 

always comfortably). 

Quimby's assessment of the program is rosy. He even refers to 

it as "a golden age for archaeology in the United States" pointing out 

that it was the first time that grand scale projects similar to those 

carried out in Egypt, the classical world, and the Near East could be 

p.lrsued. Through seldom equaled perserverance, Wauchope (1966) pub

lished the results of his 1938-1940 WPA survey in northern Georgia a 

full quarter century after the field work was completed. His assessment 

of WPA is at odds with Quimby's. Wauchope argued that although WPA was 

long on personnel, most of those participants were "miserably short on 

quality", and the results were often disastrous. The ratio of super

visors to laborers was kept low to employ as many people as possible. 

Even Quimby points out that many professionals had to be imported and 

graduate students were given substantial project responsibilities 

apparently earlier than they would have been under more normal con

di tions. Quimby also argues, and Wauchope agrees, that the extraor

dinarily large bodies of information produced allowed reconstruction of 

cultural sequences in poorly known regions and provided a basis for 
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broader syntheses. WPA apparently was also responsible for diffusion of 

seriation techniques into the Southeast and their subsequent refinement. 

Quimby admits that publication of results was slow but argues that they 

were available among archaeologists throughout the eastern part of the 

country through an oral tradition, and he was able to list more than 30 

major monographs eventually produced by WPA projects. 

The frustrations and hardships of doing WPA archaeology are 

acknowledged by both Quimby and Wauchope, and it was apparently in this 

context that more contenporary assessments of the program concluded that 

there was no centralized control, program administration was lacking, 

and the program was extremely costly, especially in light of the few 

research results which were published (Johnson and others 1945). A 

certain sign of the concern within the discipline is the fact that the 

National Research Council (NRC) was asked to establish a committee in 

1939 to monitor the situation (Guthe 1939; Johnson 1966). It is unclear 

what influence the committee had, but as the depression came to an end, 

World War II began and the WPA program was disbanded. The watchdog role 

of the NRC committee was assumed by a new planning committee established 

by the SAA in 1944. The first task the committee undertook was simply 

to index the WPA collections and field notes which had been deposited at 

the U. S. National Museum, but apparently never inventoried (Johnson and 

others 1945). The committee's review of the WPA program rapidly gave 

the members a sense of the crucial importance of coherent management of 

large scale archaeological programs. To avoid another WPA experience, 

the planning committee stimulated the organization of a Committee for 

the Recovery of Archaeological Remains (CRAR) in 1945. 
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Members named to the committee by various professional organi

zations were some of the leading archaeologists of the day. The 

committee was chaired by J. O. Brew of the PMAAE, representing the AAA. 

Frederick Johson (Peabody Foundation, Phillips Academy) represented the 

SAA. The American Council of Learned Societies (ACLS) named William 

Webb (University of Kentucky), and Alfred Kidder (Carnegie Institution) 

as its representatives. Frank Roberts was designated as a liaison with 

the BAE and William D. Strong served as liaison with the NRC. Roberts, 

Webb, and Strong had participated in the WPA porgram. Brew, Kidder, 

Strong, and Webb had been members of the NRC committee and Johnson was a 

member of the SAA planning committee. The CRAR functioned as an 

independent committee with financial assistance provided by the AAA, 

SAA, NRC, ACLS, Social Science Research Council and the Wenner-Gren 

Foundation. 

The members of CRAR had the foresight to realize that the river 

basin development program, which began before World War II, would 

continue and probably accelerate after the war and thousands of archaeo

logical sites would be threatened (Johnson 1951). The CRAR was deter

mined to avoid a repeat of the WPA catastrophe and the elite CRAR 

membership was extremely successful in getting the federal government to 

establish a new program which came to be known ~s the River Basin 

Surveys (RBS). The CRAR had first approached the Smithsonian but met 

with less than an enthusiastic response. 

National Park Service (NPS) and convinced 

They then turned to the 

the agency's Associate 

Director that the federal government indeed had a responsibility to 

salvage at least some information from the archaeological sites being 
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With NPS support, the CRAR 

returned to the Smithsonian which finally agreed to cooperate and 

established the RBS as a unit within the BAE, naming Frank Roberts 

director of the new program. All of this was accomplished within a year 

of the creation of the CRAR without having to get Congress tc pass any 

new legislation (Johnson 1966)! 

The RBS was always more than just a BAE program (Brew 1961; 

Stephenson 1963). The Corps of Engineers and the Bureau of Reclamation, 

the two agencies responsible for construction of most of the water 

resource projects, provided planning information and other assistance, 

sometimes even in the form of funding. NPS was mandated to develop 

recreation plans for the water development projects and the agency 

interpreted the Historic Sites Act of 1935, which established a program 

for identifying significant historic properties, as authorizing archaeo

logical and historical surveys as part of the recreation studies. 

Because of this cooperative role, NPS also took on the task of assem

bling planning and construction schedules, developing budget proposals 

for submittal to Congress, and passing information and appropriated 

funds on to the BAE. The BAE responsi bili ty was to then organize and 

conduct field research either with its own or other Smithsonian crews, 

or by passing on some funds to qualified state and local institutions 

who were willing to cooperate in the program. 

The RBS began in 1946 with an appropriation of $20,000 which was 

apparently provided by the Bureau of Reclamation. Maximum annual 

expenditures reached about a third of a million dollars, which would be 

less than a million 1980 dollars (Fig 2.3).. At least in one 
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archaeologist's opinion, the RBS budget in some years contributed more 

dollars for American archaeological research than private and state 

institutions combined (Johnson 1966). RBS established field offices in 

places such as Eugene, Oregon; Austin, Texas; and Lincoln, Nebraska, the 

latter being the first, largest and most permanent. The number of 

full-time equivalent employees hired by the BAE for the RBS program 

averaged about 35 and apparently never exceeded 65 (Fig 2.3). 

The level of funding seems to have been commonly perceived as a 

limiting factor for the program's effectiveness, but there are indi

cations that the RBS organization was near its manageable limits. For 

example, when the push for appropriating funds for Glen Canyon Dam 

"caught fire" and were appropriated in 6 weeks, RBS was in no position 

to cope. The BAE had no field offices nearby and no extra staff, so NPS 

directly contracted with the University of Utah and the Museum of 

Northern Arizona instead of transferring salvage funds through the BAE. 

I have not been able to document actual expenditures for Glen Canyon, 

but Charles Steen, the NPS contract administrator, has told me that he 

remembers that annual expenditures probably went as high as $100,000, at 

least during some years of the project which went on from 1956 to 1963 

(Jennings 1966). It is not clear to what extent NPS directly funded 

projects as a part of the RBS. Casteel (1978) has tabulated what he 

labels NPS's external program funds. I suspect he has included all the 

funding that was transferred to BAE for the RBS program. His 

tabulations begin in 1946 with a $20,000 figure which is almost 

certainly the funds that were made available to establish the RBS. My 

tabulation of RBS funding is based on actual expedi tures rather than 
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There are almost always discrepancies between these 

amounts, and the differences between Casteel's figures and mine up to 

1956 (Fig. 2.4) could be due to this factor alone. After that the NPS 

external program rapidly expanded to three or four times the magnitude 

of the RBS program. It is not clear whether any, all, or only part of 

the NPS external budget was associated with RBS. 

After the National Science Foundation (NSF) began awarding 

grants for archaeological research in the late 1950s, it came to be 

thought of as the major benefactor of archaeologists. Figure 2.4 shows 

that the NSF program was about twice as large as RBS, yet Casteel (1978, 

1980) has shown that NSF averaged much less than the NPS external 

program. 

The retirement of Frank Roberts in 1964 signaled the beginning 

of the end for the RBS. That same year the BAE was disbanded and merged 

with the National Museum's Department of Anthropology to form the 

Smithsonian's Office of Anthropology (Judd 1967). Thus 85 years after 

Powell established the BAE, it was gone. However, the Smithsonian 

continued to lead the RBS until 1969 when the program was formally 

converted to the NPS Interagency Salvage Program. By this time the 

enthusiasm for dam building seemed to be waning (Fig. 2.5). 

What was the impact of the RBS program on the discipline? It 

certainly began with good general academic guidance from some of the top 

archaeologists of the day. Willey's (1946, 1953) pioneering settlement 

pattern analysis in the Viru River Valley of Peru was proffered as 

guidelines for RBS work (Brew and others 1947) and a sequence of survey, 

test excavation, intense excavation, analysis, publication and curation 
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Figure 2.4 Comparison of RBS, NPS external program, and NSF funding for 
archaeological research (based on Casteel 1978, and annual U. S. Budget 
Appendix). 
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of data at the National Museum was instituted. The record of the RBS 

was clearly more successful than that of the preceding WPA program. By 

1964» when the BAE was disbanded, Judd (1967) states that 269 reservoir 

areas had been surveyed and more than 5» 000 archaeological si tes had 

been recorded. (Brew (1961) estimates 310 reservoirs a&d 9,000 sites 

with examinations in 69 reservoirs yielding more than 4 million speci

mens.) Some 38 reports totaling almost 3,000 pages had been published 

as BAE Bulletins. After the BAE was terminated, the Smithsonian issued 

an additional 13 River Basin Surveys Publications in Archeology before 

the program was turned over to NPS. Johnson (1966) estimated that 500 

papers had been produced with 10 to 15 percent being full monographs and 

another 30 percent being jouranl articles. 

Frison's (1973) assessment of the role of RBS impacts upon 

Plains archaeology indicates that it was a dominating force in the 

development of a regional culture history. After a start in 1946 with 

only three two-man survey crews, the RBS Missouri River Basin program 

grew to some 24 large field parties in 1964. At least five local and 

regional institutions contributed to and cooperated with the program 

involving virtually all of the local archaeologists and providing much 

of the field training for the next generation. To be sure, the Missouri 

basin program was the largest aspect of the RBS and other parts of the 

country were not as affected, but it clearly had a major impact through

out much of the country. 

Frison does express some reservations about the RBS program. 

Some of his complaints such as those about the small sample sizes RBS 

archaeologists had to cope with (a few sites excavated per reservoir 
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area), probably stem from our current systems orientation and rejection 

of the normative assumptions that were part and parcel of the theory and 

method of the chronological paradigm. However, salvage archaeology has 

always had an ambiguous reputation. For example, when Johnson (1961) 

surveyed the progress of American archaeology on the occasion of the 

25th anniversary of the SAA he even suggested that salvage archaeology 

had become almost a separate branch of the discipline. He attributes 

this not to different methods, theories or goals, but to the adminis

trative procedures associated with these primarily government-funded 

projects. Even Jesse Jennings (1963, 1966) who had participated in the 

salvage program since WPA days and directed the Glen Canyon project, 

which has generally enjoyed the reputation of being one of the most 

successful reservoir salvage projects of the RBS era, has felt obliged 

to offer rebuttals to perceptions of salvage or emergency archaeology as 

not "real" archaeology or only "applied" rather than "basic" 

archaeology. 

As the chronological paradigm was waning more strident criti

cisms were voiced. It was argued that limitation of funds, time and 

trained personnel insured inadequate results (Jett 1968, 1969). As 

proof, the fact that resurveys always result in discovery of more sites 

was offered. Ethical concerns about taking money from agencies respon

sible for destroying the sites were also raised. Such criticisms, 

however much off the mark (Euler 1968a), were harbingers of the turmoil 

of the birth of CRM. But I have already outlined in Chapter 1 the story 

of the establishment of the subsequent' sociocultural process paradigm 

and the growth of CRM as a new research context. To conclude this 
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review of the chronology paradigm, I will simply point out that as it 

was coming to an end, the RBS program was fading, NPS through its inter

agency program was assuming the lead federal role, academia was dominat

ing archaeological thinking and a new federal agency, NSF, was perceived 

as being the major benefactor for basic research despite the fact that 

it never really did dominate the aggregate archaeological research 

funding. NSF did apparently, however, provide crucial funding for the 

Binford school of processual archaeologists working out of the Universi

ty of Chicago and thus did much to nurture the new processual paradigm. 

Summary: The Historic Trends 

Before going on to examine one large modern CRM program as a 

case study of big archaeology, I will briefly summarize the historic 

trends revealed in this chapter. I have contended that American 

archaeology is about two centuries old and that throughout this period 

archaeological research has been organized by theoretical paradigms, 

each creating a distinct interpretation of the role of archaeology. I 

have argued that we have experienced three such paradigms and are now in 

the midst of a fourth. Each paradigm also seems to have had its own 

particular institutional settings for research. Changes in institu

tional settings have been noted to coincide, at least partially, with 

paradigm changes. However, I see no necessary causal relationship. It 

does seem plausible that new paradigms may require new institutional 

bases in order to be successfully launched and to compete wi th old 

paradigms, but new institutions without new ideas would undoubtedly have 

much less impact upon the development of a discipline. 
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As Figure 2.6 shows the American Indian origins paradigm was 

associated with research by ad hoc expedi tions or even simply exotic 

travel. The questionnaire was another form of surrogate fieldwork and 

the research melieu was provided by local learned societies. Govern

mental support was a substantial factor in furthering this type of 

research. The second evolutionary paradigm originated with Lewis Henry 

Morgan, who in terms of a larger historical perspective came out of 

nowhere and died before he could implement his paradigm. A major 

vehicle of research during this era was first the "great" surveys again 

funded by the government, and followed by the government bureau, the BAE 

in this case. Private museums also came to play a larger role but soon 

merged with the newly founded academic departments of anthropology as 

the transi tion from the evolutionary to the chronology paradigm oc

curred. Academia came to dominate the discipline during the third 

paradigm although the federal government continued to play a significant 

role first through the WPA and then the RBS program. As the processual 

paradigm was developing, NSF and NPS were major federal supporters of 

archaeology. Then quite suddenly CRM burst upon the scene. 

There has been a tendency to regard CRM as the new paradigm (for 

example, Hester 1983) but I think this is a confusion of a theoretical 

paradigm and a vehicle for research. Such confusion may stem from the 

fact that the magnitude of the increase in the level of funding seems to 

be such that it represents a radical departure from the historic trend. 

I have tried to sketch the growth of archaeological research funding in 

Figure 2.6. I begin by assuming that the $2,500 for the Lewis and Clark 

Expedition approximates annual expenditures for the first paradigm. 
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This would escalate about ten times in terms of 1980 dollars. 
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To be 

sure, the War Department contributed additional funding for the expedi

tion, but archaeology was not the sole purpose of the expedition either. 

The total number of such explorations has also not been tabulated but in 

reviewing this era of exploration Goode (1901) listed just over 40 major 

explorers between Lewis and Clark and the great surveys. Thus, it can 

be estimated that one exploration per year would be a first order 

approximation. 

During the era of the great surveys and the subsequent BAE as 

much as $50,000 may have been available annually. This would escalate 

to almost three-quarters of a million 1980 dollars. The maximum $1 to 

$2 million annual budgets during the later years of the chronology 

paradigm would escalate to only about $3 million 1980 dollars, but 

support of academic pursuits also must have provided substantial 

funding. Nevertheless, a few million dollars per year is a good 

estimate. Straight lines on semi-log graphs represent exponential 

growth. So over the long term archaeological research funds appear to 

have been growing geometrically even when inflation is factored out. 

The current $300 million level of annual funding for CRM, therefore, 

seems to represent an exponentiation of the long-term growth trend. 

Therefore, I would conclude that although our discipline has 

weathered several paradigm changes and has experienced numerous changes 

in the institutional contexts of research, the current explosion of CRM 

represents a magnitude of change that is beyond anything in our disci

plinary history. In the next chapter, I review how one big CRM program 

was initiated and how it has evolved over 15 years. 



CHAPTER 3 

A HISTORY OF THE CENTRAL ARIZONA PROJECT 
CULTURAL RESOURCE PROGRAM 

It was pointed out in Chapter 2 that after World War II the 

federal government undertook a massive river development program as 

Congress authorized the Corps of Engineers and the Bureau of Reclamation 

to plan and construct hundreds of dams and reservoirs throughout the 

country. This construction threatened tens of thousands, if not hun-

dreds of thousands, of archaeological and historical sites. At that 

time the Bureau of American Ethnology had prime responsibility for 

studying these sites before they were destroyed or inundated. A program 

of salvage archaeology known as the River Basin Surveys was undertaken, 

and although unprecedented by standards of the day, the lack of time and 

funds led Frank Roberts (1948), who directed the program, to label the 

situation an "archeological crisis." During the intervening years leg-

islative protection of our country's heritage has been immeasurably 

strengthened, funds for salvage have increased, and earlier, broader 

vconsideration of "cultural resources" in project planning has been 

achieved. 

The cultural resource program of the Bureau of Reclamation's 

Central Arizona Project (CAP) was born in this era of dramatic change 

and perforce is dynamic and evolving. A case can be made that the CAP 

cultural resource program is now in full compliance with not only the 

letter but also the spirit of recently enacted legislation protecting 

102 
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cultural resources. This is quite an achievement for an agency that was 

one of the archenemies of historic preservation in the days of Roberts' 

crisis. The agency is of course not the only participant changed by the 

times. The archaeological discipline has changed as well. 

This case study is presented to provide a detailed look at how 

one CRM program has grown so big and what it means for archaeological 

research. This chapter discusses the evolution of compliance procedures 

and philosophies, the intensification of survey and salvage methodology, 

and changes in the thrust of broader theoretical concerns as reflected 

in the history of CAP-funded studies. The limitation of case studies is 

that they represent a miniscule sample, but at the same time the in

depth analysis may provide insight for guiding not only the future of 

this project but big archaeology in general. 

The Scope of The CAP 

The primary purpose of CAP is to import Colorado River water 

into central Arizona to ease a severe ground-water overdraft problem. 

Conceptual designs for importing water into central Arizona were bandied 

about as early as the l890s, but it was not until 1968 that Congress 

authorized construction of the CAP. It may be one of the last truly 

grand projects of the Bureau of Reclamation. It is the largest water 

resource development project Congress has ever authorized Reclamation 

to construct as a single venture. (Larger systems have accrued in 

California as new projects were added to existing projects.) The 

project is so huge that it is divided into several major features--each 

larger than many other federal water projects (Fig. 3.1). 
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The project involves nothing less than building a 300-mile (480 

km) long aqueduct, which will actually be a river that flows uphill. In 

addition, as many as six or seven dams in the Gila River Basin may be 

built or reconstructed in conjunction with Reclamation's Safety of Dams 

program. To obtain the electrical energy required for transgressing 

Mother Nature's law that "water seeks its own level", the CAP paid for 

part of the Navajo Power Project, which was built by private utilities 

at Page, Arizona. It was here that the first CAP-related construction 

began in 1970. The coal-fired generating station was completed in 1976, 

and is now in operation. 

Construction of the first 190-mile (305 km) leg of the CAP 

aqueduct system, called the Granite Reef, began in 1973. In addition to 

the canal, some 300 miles (480 km) of major transmission line are being 

built to deliver electricity to the four pumping plants a·;!:·~ng the 

Granite Reef. (This is in addition to the 800 miles (1,288 km) of line 

built for the Navajo Power Project.) The second part of the main aque

duct system is the Salt-Gila. Construction of this 60-mile (97 km) long 

segment began in 1980. Both the Granite Reef and Salt-Gila are sched

uled to be in operation by 1985. The third and last leg, called the 

Tucson Aqueduct, is still being planned and is scheduled to be partially 

in operation by 1988. 

Potential project reservoirs include a relatively small terminal 

storage reservoir in the Tucson vicinity. Larger proposed dams include 

Buttes on the middle Gila River and Hooker or a suitable alternative on 

the upper Gila. In the general Phoenix area, four other dams known as 

New Waddell, Cliff, New or Modified Roosevelt, and New or Modified 
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Stewart Mountain are being designed as an alternative to the originally 

proposed, but very controversial, Orme Dam. All of the reservoirs are 

still in various stages of planning. 

A network of canals and pipelines will be required for convey-

ing the water from the main aqueducts to more than 100 points of use by 

farmers, cities, and industries scattered throughout much of central and 

southern Arizona and southwestern New Mexico. Some of the water may be 

delivered through existing facilities but new distribution canals, whi,ch 

are still being designed, will crosscut much of the central service 

area. 

Non-Indians will not be allowed to use CAP water for new agri-

cultural development but the share of the water that will go to Indian 

2 reservations could be enough to farm about 75 square miles (194 km ). 

Much of this water may be applied to historically farmed lands that are 

not currently in production. 

The total price tag for constructing the CAP, as estimated in 

October 1983 dollars, is $2.4 billion. The Arizona State Water Resources 

Department recently estimated that the costs could escalate by another 

billion dollars before the project is completed. Construction could 

easily last another decade. 

In addition to being a huge, long-term project, the CAP is also 

plagued with an uncertainty that stems from its political and controver-

sial nature. Questions of conflicting water rights claims, the economics 

of competing uses of water in the Sonoran Desert, and substantial envi-

ronmental impacts lead to continual review of the scope and schedule of 

the project. President Carter tried to stop the project in 1977 but 
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failed to gain the necessary congressional support. Although the project 

is now almost certainly too far underway to be shut down completely, it 

is not inconceivable that on short notice it could be cut to a minimal 

aqueduct system without any reservoirs. On the other hand, four or five 

reservoirs could be under construction within 2 to 4 years. 

I should point out that CAP is not unique in this respect 

because federal projects are more often than not shaped by political 

rather than technical considerations. Authorization for construction is 

commonly based primarily on congressional initiative rather than on 

technical feasibility studies. As a result, presidents and congressional 

delegations play out the tried-and-true power politics while special 

interest groups through lawsuits and threats of lawsuits exercise their 

new power granted through the National Environmental Policy Act. 

Just as the CAP is huge, the project's cultural resource pro

gram is also big. Almost 50 archaeological and historical reports have 

been completed to date. (An annotated bibliography is presented 

chronologically in the appendix.) I now turn to a discussion of the 

evolution of that program. 

The Beginning 

In August of 1965 the National Park Service (NPS) wrote a letter 

to the Bureau of Reclamation asking about the status of Orme Dam. 

Reclamation replied that although Orme was being evaluated as a feature 

of the CAP, construction was not yet authorized. Evidently this satis

fied the curiosity of the NPS staff and they delayed any further studies 

they may have been contemplating. It was not until May 1, 1967, that 
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Rex Wilson, Chief of Archeological Research at the NPS Southwest 

Archeological Center (then headquartered at Gila Pueblo in Globe, 

Arizona) actually met with Bureau of Reclamation personnel of the Lower 

Colorado Region at Boulder City, Nevada, to discuss the CAP. Project 

files indicate that NPS evidently requested this meeting to learn more 

about the status of the CAP. Wilson was informed that planning studies 

were gelling and authorization for construction appeared imminent. A 

second meeting was held in Reclamation's Phoenix Development Office 

(which was renamed the Arizona Projects Office in 1972) the following 

December. By January 196B Wilson provided the Bureau with a proposed 

program of six surveys to cover the entire CAP area (Table 3.1). 

Wilson excluded the Buttes Dam because the Corps of Engineers 

had funded a survey of that proposed reservoir in 1963 (Wasley 1965) and 

subsequently the Arizona State Museum had partially excavated a Hohokam 

village site there (Wasley and Benham 1968). NPS therefore considered 

the area "cleared." The CAP distribution facilities and transmission 

lines were evidently not yet recognized as significant impact areas. 

The NPS method for developing cost estimates at that time was to 

select a local institution to do a study and ask it to submit a budget. 

The Arizona State Museum (ASM), Arizona State University (ASU), and 

Prescott College actually developed the cost estimates in Table 3.1. 

NPS typically added 10 percent to cover their administration costs, so 

in 1968 the Bureau of Reclamation could have inventoried the cultural 

resources of the entire project area, by standards of the day for 

$41,500. This amount however represented almost 5 percent of the entire 

CAP planning budget for 1968 (and between 3 and 4 percent of the 



Table 3.1 

FIRST CAP CULTURAL RESOURCE SURVEY PLANa 

Project Feature 

Granite Reef Aqueduct to the Agua Fria River 

Aqueduct from the Agua Fria River to Gila River 

Tucson Aqueduct 

Orme Dam and Reservoir 

Buttes Dam and Reservoir 

Hooker Dam and Reservoir 

Charleston Dam and Reservoir 

Estimated Cost 

total 

$ 4,925 

1,000 

1,800 

22,500 

none 

3,500 

4,000 

$37:725b 

a. Prepared by National Park Service in January 1968 
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b. Does not include National Park Service administration costs 
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NPS external program budget). Because planning funds always tend to be 

tightly allocated, and there was no assurance that the project would in 

fact be authorized, only $5,000 was transferred to NPS to begin the 

surveys. 

None of the file correspondence between Reclamation and NPS 

makes any specific reference to the legislative authority for expending 

such funds, but the Reservoir Salvage Act of 1960 (P.L. 86-523) was 

apparently the primary reason for instituting the survey. The National 

Historic Preservation Act of 1966 (P.L. 89-665) had established "section 

106" consultation requirements in 1966, and an Arizona State Historic 

Preservation Officer (SHPO) (originally called a State Liaison Officer) 

was appointed in January 1967. However, for several years the appoint

ment reflected only an additional title for the Director of the State 

Parks Board rather than a new program. The Advisory Council on Historic 

Preservation (Council) created by the 1966 Act was apparently unaware of 

the CAP until about 1974 when the section 106 consultation requirement 

was expanded from sites actually listed on the National Register to 

those deemed eligible for listing. Thus it appears that "compliance" 

requirements did not become a driving force for the program for several 

years. 

Initiation of archaeological surveys just prior to or upon 

authorization of construction was standard practice for the River Basin 

Survey program. Project funding was always more precarious and limited 

during preauthorization planning stages, but once construction was 

authorized the flow of funds increased and secondary requirements such 

as the costs of archaeological survey and salvage were more easily 
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accommodated. Unfortunately, the archaeologists and historians were, as 

a result, often in a position to only reactively scramble to complete 

field work before the bulldozers arrived. In other cases, such as the 

CAP, the authorization to construct was based largely on political 

considerations rather than technical feasibility studies, and much of 

the detailed planning and development of construction specifications 

remained to be done. In such cases the arrival of bulldozers was much 

further into the future. 

The Evolution of Compliance 

I have argued elsewhere that since the CAP cultural resource 

program was initiated, it has evolved through the following three 

stages: (1) surrogate compliance, (2) knee-jerk compliance, and (3) com

pliance with spirit (Rogge 1981). A case can be made that the ongoing 

preparation of a project-wide historic preservation plan represents the 

first substantial step toward a subsequent fourth stage that goes beyond 

compliance issues to focus on the ultimate purposes for protecting and 

using cultural resources. 

Surrogate Compliance (1968 - 1975) 

During this initial stage of the CAP cultural resource program, 

the Bureau of Reclamation's approach toward historic preservation was to 

let someone else do it. This stage began in 1968, the same year in 

which the construction of CAP was authorized by the Colorado River Basin 

Project Act (P.L. 90-537, 82 Stat 885). At that time the Smithsonian 

River Basin Survey program was winding down after having peaked in about 

1965. NPS had since 1946 undertaken some archaeology beyond park 
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boundaries in conjunction with the River Basin Survey, but beginning 

with the Glen Canyon Project (1956 to 1963) the agency had become 

involved in a major way with archaeological salvage programs. Nation

wide responsibility was officially transferred from the Smithsonian to 

the NPS Interagency Archeological Salvage Frogram in 1969. NPS was 

therefore usually the someone else that the Bureau of Reclamation 

turned to for archaeological studies, although when the CAP became 

affiliated with the Navajo Power Project the someone else was the 

utilities that provided the bulk of the funds for constructing the 

project. NPS and the utilities in turn contracted with local academic 

institutions for the required studies. 

The First Episode of Survey. The Bureau of Reclamation trans

ferred $5,000 to the Park Service in fiscal year 1968 and $7,480 the 

subsequent year. These funds were sufficient for completing four of the 

six surveys identified in the first plan that had been prepared by NPS 

(Table 3.2). These first 2 years of survey constitute the first episode 

of CAP archaeological studies. NPS took the transferred money and 

awarded sole-source purchase orders to three local institutions: 

Prescott College, ASU, and ASH. In addi tion to the money, apparently 

the only other things transferred were sets of aerial photographs and 

USGS 7.5 minute quadrangles with a line representing the proposed canal 

route drawn on them. The CAP engineers at that time had divided the 

main canal system into: 

(1) The Granite Reef Aqueduct, which stretched about 220 miles 

(354 km) from Lake Havasu on the Lower Colorado River to 



Table 3.2 

FIRST EPISODE OF SURVEY, 
CAP CONTRACTED CULTURAL RESOURCE STUDIES 

Study 

Granite Reef Aqueduct, 
western segment 

Granite Reef Aqueduct, 
eastern segment and 
Salt-Gila Aqueduct, 
northern segment 

Salt-Gila Aqueduct, 
southern segment and 
Tucson Aqueducts 

Charleston Reservoir 

Contractor 

Prescott 
College 

ASU 

ASM 

ASM 
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Reports 

Euler 1968b 

Dittert and 
others 1969 

Kayser and 
Fiero 1969 

Kayser 1969 
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the Granite Reef Diversion Dam on the Salt River east of 

the Phoenix metropolitan area, 

(2) the Salt-Gila Aqueduct, which continued on south about 65 

miles (105 km) to the vicinity of Marana at the north edge 

of the Tucson Basin, 

(3) the Tucson Aqueduct (Colorado source), which continued 55 

miles (89 km) on to the city of Tucson, and 

(4) the Tucson Aqueduct (San Pedro source) which joined the 

proposed Charleston Reservoir on the San Pedro River with 

the city of Tucson, a distance of about 70 miles (113 km). 

In contrast, NPS divided up the route more on the basis of the 

"territory" of each of the selected research institutions. Prescott 

College surveyed the Granite Reef Aqueduct from the Agua Fria River 

west. ASU covered the remaining eastern segment of the Granite Reef and 

part of the Salt-Gila Aqueduct down to the Gila River. Apparently due 

to some confusion ASH also surveyed a small portion north of the Gila 

River but was primarily responsible for the Salt-Gila Aqueduct south of 

the Gila River as well as both of the Tucson Aqueducts. 

These routes were "paper" alinements, that is none were field 

staked at this time. Apparently NPS had little appreciation for just 

how preliminary these "feasibility" alinements were, and how subject 

they were to considerable modification as actual detailed designs and 

construction specifications were prepared. Because there was apparently 

little, if any, contact between the study contractors and the Bureau of 

Reclamation, the nature of the project planning process was not conveyed 

to the archaeologists. To be sure, archaeologists at that time were not 
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expected to contribute to planning studies, but it does indicate that 

NPS was a weak link in the communication chain--e. situation that con

tinued to plague subsequent studies. 

In addition to the aqueduct surveys, ASM was contracted to sur-

vey the proposed Charleston Dam and Reservoir area. Charleston was 

apparently surveyed first rather than the Orme area because it was much 

less costly. The archaeological sensitivity of the Orme area, which 

subsequently became an issue of some controversy, was already reflected 

in the fact that 60 percent of the entire survey funding requested by 

NPS was for the Orme survey, despite the fact that ASM had conducted 

some survey in the Orme area in 1963 just as they had in the Buttes 

area. 

. It is not so clear why the Charleston area was surveyed rather 

than the Hooker Reservoir area. From an engineering point of view, 

construction of Charleston before Hooker was more likely because of the 

unresolved interstate water rights issues between Arizona and New 

Mexico. Apparently the international water rights issues at Charleston 

were not then recognized. From an archaeological perspective, it may be 

that Charleston was seen as a more interesting area because of the 

recent significant Paleo-Indian studies at the Naco, Lehner, and Murray 

Springs Sites (Antevs 1959; Haury and others 1953, 1959; Haynes and 

Hemmings 1968; Mehringer and Haynes 1966), and at protohistoric sites at 

the other end of the continuum (Di Peso 1951, 1953, 1956). At any rate, 

Charleston was the only one of the four proposed reservoirs that was 

investigated during the first episode of survey. All of the other three 

have been the scene of subsequent surveys but no addi tional work was 
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ever funded at Charleston by CAP. None is currently anticipated 

because it appears that the proposed dam will never be built as a CAP 

feature (although it has never been officially deauthorized). 

Each of the three institutions involved in the first episode of 

survey took quite different approaches. The most innovative was the use 

of a helicopter by Prescott College for surveying the western portion of 

the Granite Reef Aqueduct, a technique Euler (1967) had developed for 

survey in the Grand Canyon where access was difficult. Of all the first 

episode surveyors, Euler probably had the best appreciation for the 

appropriateness of a reconnaissance-type survey. By helicopter he 

examined approximately 21 square miles (54.5 km2) but discovered no 

prehistoric or post-World War II historic sites despite ground checks at 

the most likely spots such as the crossing of the Hassayampa and Agua 

Fria Rivers. NPS interpreted this negative evidence too strongly when 

it informed Reclamation that "there will not likely be any sites 

destroyed by construction of the aqueduct" (Thomas 1968). In his report 

Euler (1968b) had warned that small sites may be present, and subsequent 

on-the-ground surveys have indeed revealed the presence of many small 

sites as well as some quite extensive sites that are characterized by 

such low artifact densities that they require particularly intensive 

pedestrian techniques to detect. From the vantage of hindsight, the 

Prescott survey seems to have been appropriate and efficient although 

the reconnaissance sampling nature of the survey was somewhat mis-

interpreted by the Federal agencies. The fact that the survey report 

was written and delivered within a month of the fieldwork is a record 

that has not been duplicated since. 
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Perhaps the most traditional approach adopted during the first 

survey episode was that of ASM. The Museum's survey strategy had been 

developed by Wasley (1957) in the 1950s. The field work employed a 

combination of vehicular and pedestrian techniques and probably focused 

only on the most likely locations for sites based on intuitions gained 

from earlier experience. A total of 26 sites were recorded in January 

and February of 1969 along the 140 miles (225 km) of proposed aqueduct 

that were surveyed. Ten of these were recommended for further study. 

It was determined that three others were probably beyond the proposed 

right-of-way. Five of the small sites were completely collected during 

the survey and the remaining eight were badly damaged or deemed to be 

insignificant. The report (Kayser and Fiero 1969) consisted of little 

more than a one or two sentence description of each site and a proposed 

budget for salvage. 

The survey of the Charleston area had been accomplished in the 

preceeding year during the summer and fall of 1968 by a crew that appar-

2 ently varied from one to four people. Some 43 square miles (80.6 km ) 

were reported to have been "intensively" surveyed by the same vehicular 

and pedestrian techniques used along the Tucson Aqueducts. A total of 

113 new sites were reported in addition to the 20 sites previously 

recorded within the survey area. These sites spanned almost the entire 

12,000 years of human occupation of the area ranging from Clovis through 

Cochise, Hohokam and other contemporaneous non-Hohokam, protohistoric 

Sobaipuri, Mexican, and Anglo-American sites. For its time, this must 

have been a very large, impressive site inventory. The report (Kayser 

1969) again consisted of little more than a one or two sentence 
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description of each site. It concluded with a recommendation for 

salvage excavation of 21 of the inventoried sites. Other areas surveyed 

during the first episode of CAP survey have been subsequently resurveyed 

and in all cases more sites were always found. This suggests that many 

more than the 133 sites recorded are present within the Charleston area. 

It must be very rich in archaeological resources not only measured in 

terms of site density but also by its representation of the entire span 

of human occupat~on. Therefore, the current "deleted" status of 

Charleston Dam may represent one of the most significant, albeit 

forttd.tous, -=AiWipl~B of CAP archaeological mitigation by avoidance. 

On the continuum from traditional to innovative, the survey 

approach adopted by ASU in its aqueduct survey stands between the 

Prescott and ASH strategies. The survey was directed by A. E. Dittert 

as an opportunity for field training students who were used as crew 

members in conducting a pedestrian survey of about 92 miles (148 kIn) 

along the proposed alignment during various times from October 1968 

through April 1979. A transect at least 660 feet (200 m) wide was 

examined, although the recording of some sites further from the align-

ment suggests that more area was examined at least casually. A minimum 

2 of 11.5 square miles (29.8 km ) were surveyed and 13 sites were record-

ed. Further salvage study of 6 of these sites was recommended. Three 

were determined to be beyond the proposed right-of-way. Three others 

were determined not to warrant further study because they were insig-

nificant or badly disturbed, and the one remaining site had been totally 

collected during the survey. 
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The introduction of the survey report (Dittert and others 1969) 

reveals that the authors viewed this survey as having more "depth" than 

usual salvage projects. The report was considered significant enough to 

be de.signated No. 1 in the new Arizona State University Anthropological 

Research Paper~ series. 

The report included a discussion of settlement patterns arguing 

that site locations appeared to be optimized by being placed near biotic 

transition zones at the boundaries of upper and lower bajadas. A cul

tural boundary was also postulated by arguing that sites along the 

Salt-Gila were typical Hohokam, while those along the Granite Reef on 

the north edge of the Phoenix Basin were more similar to the poorly 

understood Sinagua manifestations to the north. The intensity of the 

pedestrian survey techniques also led to what may be one of the first 

specific reportings of numerous isolated artifacts. These "subsite" 

resources were not dealt with systematically, but variations in density 

and correlations with various environmental zones were noted. From the 

vantage of hindsight, this survey can be seen to be an initial step in 

the trend toward increasingly intensive pedestrian survey with beginning 

recognition of low density resources. A developing environmental frame

work is also evident. At least three late historic sites dating to the 

early 20th century were subsequently recorded along the alignment, and 

the disregard of these sites by the Arizona State University survey team 

stands in contrast to the explicit interest in historic s:f.tes by the 

contemporary ASM crews. This was, however, not an atypical bias before 

the discipline adopted the broadened definition of cultural resources in 

use today. 
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As the first episode of CAP survey came to an end, four surveys 

covering approximately 93 square miles had been completed resulting in 

the discovery of 152 previously unrecorded sites. NPS asked Dittert to 

supplement the ASU survey report with a salvage cost estimate (Wilson 

1970), and also at NPS's request, Wasley had generated a salvage budget 

for the Orme Reservoir based on his 1963 reconnaissance survey that he 

had made in the area for the Corps of Engineers (Wilson 1968). 

Thus, as the Bureau of Reclamation embarked upon construction of 

the CAP in 1970, when the first construction funds were appropriated, 

most of the project features had been surveyed to some extent and the 

agency had a general estimate of what the project's salvage program 

would entail (Table 3.3). Estimated costs represented an almost sixfold 

increase over the survey costs and local archaeologists must have con-

sidered this to be a sizable program. However, to Reclamation, even 

with the additional 10 percent added for NPS administration costs, it 

represented less than one-quarter of one percent of the $932,180,000, 

which was then estimated as the cost of constructing the project and its 

distribution facilities (but more than 20 percent of the 1970 NPS exter

nal program budget). 

Navajo Power Project Studies. Various schemes for importing 

Colorado River water into central Arizona have been bandied about since 

before the turn of the century. Many of these plans incorporated a 

gravity delivery system which would have required a hundred miles or 

more of tunnel through the Colorado Plateau before emptying into a 

southward flowing stream. However, the first plan seriously proposed by 



Table 3.3 

FIRST CAP CULTURAL RESOURCE MITIGATION PLANa 

Sites Recommended Estimated 
Project Feature for Salvage Cost 

Aqueduct System 16 $ 59,790 

Charleston Res,ervoir 21 113,500 

Orme Reservoir 12 45,950 

Buttes Reservoir 0 Ob 

Hooker Reservoir ? Unknown 

totals 49 219,240c 

a. Prepared by the National Park Service in 1970 

b. Wasley and Benham's (1968) previous excavation of the 
Buttes site was considered adequate mitigation 

c. Not including NPS administration costs 

121 
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the Bureau of Reclamation was known as the Parker Pump Plan (essentially 

the Granite Reef Aqueduct alinement). 

Energy to pump the man-made CAP river uphill was to be generated 

by building a hydroelectric dam at Bridge Canyon, a site within the 

Grand Canyon. In the mid-1960s, the nascent national environmental 

movement united in opposition to this proposed dam as well as the Marble 

Canyon Dam, another structure Reclamation had proposed to construct 

within the Grand Canyon as part of the Pacific Southwest Water Plan 

(Carter 1966; Johnson 1977). As a result of that opposition, an alter

native to a hydroelectric dam was developed and approved by the CAP 

authorization. It consisted of federal participation in construction of 

a coal-fired generating plant that was being planned by private and 

public utilities. 

The nonfederal participants involved with constructing the 

Navajo Power Project, which was then Arizona's largest electrical gener

ating station, were the Salt River Project (21.7%), Los Angeles Depart

ment of Water and Power (21.2%), Arizona Public Service Company (14.0%), 

Nevada Power Company (11.3%), and Tucson Gas and Electric Company 

(7.5%). Although the federal contribution of 24.3 percent of the 

construction costs was the largest of any participant, the Salt River 

Project acted as the lead agency. Except for some rather limited 

coordination and review, the Bureau of Reclamation participated pri

marily by transferring funds, which totalled $214,491,000, as they were 

authorized by Congress. Reclamation had little direct input into 

planning, designing, constructing, or environmental monitoring of the 

project. When NPS asked Reclamation about the status of plans for doing 
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archaeological studies for the Navajo Power Project, they were told, in 

perhaps the most explicit expression of surrogate compliance, to contact 

the Salt River Project (Pugh 1969). 

Federal participation in the project as part of CAP was author

ized more than a full year before the passage of the National Environ

mental Policy Act (NEPA) (P.L. 91-190). When NEPA was signed into law 

on January 1, 1970, the basic participation agreement had already been 

signed, a water service contract had been negotiated and some rights-of

way had been acquired. Actual construction began shortly thereafter in 

April 1970. Nevertheless, an attempt was made to comply with NEPA as 

much as possible. The Council on Environmental Quality issued guide

lines for implementing NEPA in April 1971. A draft environmental state

ment for the Navajo Power Project was issued less than half a year later 

in October. A final version was filed 4 months later in February 1972. 

The statement was designed to assess the impacts of not only (1) 

the site of the generating station and associated water lines, access 

roads, and ash disposal areas, but also (2) the Black Mesa coal mining 

operation which was the project's fuel source, (3) the Black Mesa and 

Lake Powell Railroad which was being buil t to transport the coal, and 

(4) the southern and western transmission systems which consist of about 

800 miles (1288 km) of new SOO-kV transmission lines needed to integrate 

the station into the regional energy network. 

The environmental statement, appropriately enough, focused on 

air quality issues. Archaeological resources were briefly mentioned 

indicating that survey and salvage studies were ongoing at the plant 

site and along the railroad alinement. The Black Mesa survey and 



124 

mitigation project that had been initiated by the Peabody Company, and 

continues as a major project today (Powell and others 1983), was briefly 

described. A general commitment to conduct surveys of all project areas 

and salvage historic and archaeological materials was ennunciated. The 

National Historic Preservation Act of 1966 was cited as the reason for 

undertaking these studies. The draft statement was sent to the Advisory 

Council and to the Arizona State Parks Board, where the State Liaison 

Officer (now SHPO) was housed, but neither responded with any comments. 

There is no indication that any formal section 106 consultation was ever 

undertaken despite the fact that NPS commented in writing on three 

separate occasions that such consultations were required. Interestingly 

enough, when the project participants wanted a bureaucratic blessing of 

an archaeologist's recommendation for clearance of one particular 

project area, they turned to the Bureau of Indian Affairs, which was the 

land managing agency but had no mandated archaeological oversight 

function nor any particular staff expertise. 

The passage of the Archeological and Historic Preservation Act 

of 1974 (P.L. 93-291), made keeping track of "1% of project costs" 

important. It was only because of this requirement that Reclamation 

belatedly got interested enough to find out that its funding had con

tributed to four separate archaeological study contracts that had been 

awarded for the Navajo Project (excluding the Black Mesa studies which 

were solely funded by the Peabody Coal Company). Each of the contracts 

was a combined survey and mitigation contract with three being awarded 

to the Museum of Northern Arizona (MNA) and one to the Nevada 

Archaeological Survey of the University of Nevada, Las Vegas (UNLV) 
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(Table 3.4). Details are vague but apparently all of these studies were 

initiated between 1970 and 1972 and fieldwork was evidently completed no 

later than 1974. When in 1977 Reclamation sought information about 

these studies (see Lindsay 1977), it turned out to be difficult to get. 

The funding had evidently been treated more like a grant than a 

contract (see Keel 1979). The study contractors had inaccurate records 

about contract costs which the contracting utilities were eventually 

able to correct although the utilities had little information other than 

total costs. For example, there is no information about the proportions 

spent for survey versus salvage excavations. Reclamation learned that 

only UNLV had published a report by 1977 (Brooks and others 1975). The 

report for the remaining portion of the western transmission system 

appeared in 1978 (Moffitt and others 1978). The southern transmission 

system report was published 2 years later (Fiero and others 1980) and a 

report of Navajo sites studied along the railroad alinement appeared 2 

years after that (Stebbins 1982). The final report for other sites at 

the plant site and along the railroad is still in Il'reparati.on. The 

discussion of survey and excavation techniques and methods in the avail

able reports is quite limited but apparently pedestrian techniques were 

used in all survey areas. Fiero and others (1980) report that system

atic transects as narrow as 80 feet (25 m) wide were walked. The ap

proach toward salvage apparently involved excavation to some extent in 

most sites with potential subsurface deposits that could not be avoided. 

All four of the reports tend to be dominated by raw descriptive 

data (especially UNLV' s). The MNA reports tend to focus so much on 

the excavations that the survey results are only cryptically reported, 



Table 3.4 

CONTRACTS FOR ARCHAEOLOGICAL SURVEY AND MITIGATION, NAVAJO POWER PROJECT 

Area Sites Sites 
Feature Contractor Cost CAP Share a Surveled Recorded Excavated 

power plant site and MNA $326,438 $ 79,324 2 164 89 (54%) 5.8 mi 2 
coal railroad (15.0 km ) 

southern tramsmission MNA 227,633 55,315 2 88 20 (23%) 16.0 mi 2 
system (41.4 km ) 

western transmission MNA 250,000 60,750 2 62 32 (52%) 10.9 mi 2 
system (portions in (28.2 km ) 
Utah and Arizona) 

western transmission UNLV 170,000 41,310 2 92 10 (11%) 6.3 mi 
system (portions in (16.3 km

2) 
Nevada) 

progress report of MNA 200 nla nla nla 
all work by MNA 

totals $974,071 $236,899 2 406 151 (37%) 39.0 mi 
(100.9 km2) 

a. The Central Arizona Project participation in this project amounted tc funding 24.3 percent 
of the construction costs. 

I-' 
N 
0\ 
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implying that the surveys were thought of in and of themselves as sec-

ondary research at best. A wide range of interpretive issues were 

broached in the reports but most can be grouped into culture history 

issues or settlement pattern studies with a heavy emphasis on defining 

environmental correlations. 

With the exception of the southern transmission system studies, 

the primary focus was on limited activity sites. Even those habitation 

sites on the southern system were small and most of them appear not to 

have been inhabited on a year round basis. This focus on limited acti

vity sites stands in contrast to then contemporary academic research 

which was conducted primarily at habitation sites and thus, the Navajo 

Project studies provided a complimentary approach to understanding the 

total use of the environment by prehistoric societies. 

In summary, the Navajo Project studies were for their time 

extraordinarily well-funded. Total support was approximately four times 

what NPS had, only a few years earlier, estimated for salvage costs for 

the entire CAP. The four projects surveyed about 39 square miles record

ing over 400 sites. More than 150 sites were excavated and more than 

200,000 artifacts have been analyzed. (The unfinished report could 

probably double this artifact count). Despite the magnitude of this 

effort and the level of funding, the results of the Navajo Project 

studies were particularly "gray", that is publishing was delayed and 

little publicized and the reports had little impact on the discipline at 

the regional or even local level, let alone the national level. 

The structure of the research system quite simply does not 

appear to have been sufficient for the task. The utilities had no 
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internal expertise to guide and monitor the projects. Coordination of 

engineering and archaeological efforts was a problem as illustrated by 

the fact that several sites were damaged by construction activities 

before they were studied (Fiero and others 1980; Moffitt and others 

1978) and scheduling limitations evidently mandated some excavation even 

when the ground was frozen and snow covered (Moffitt and others 1978). 

The Advisory Council and the SHPO, designated by law as official 

consul ting parties, were of no help because they did not participate. 

Reclamation simply washed its hands of the archaeological aspects of the 

project. The research contractors ignored opportunities for a unified 

approach and they were unable to sustain focused research teams through 

completion of each study. In all cases, there was little to no overlap 

among field crews and report preparation teams. This first broaching of 

"big archaeology" by CAP quite simply appears to have been less than 

successful. 

Second of Episode of Survey. Although the Navajo Power Project 

archaeological studies began in 1970 as the first episode of CAP-funded 

surveys ended, Reclamation was not directly involved with the Navajo 

studies as explained above. Therefore, although Reclamation money 

continued to be spent for archaeologIcal studies, the program can, for 

all other purposes, be considered to have been dormant for 2 years from 

1970 until 1972 when the agency began funding a second episode of survey 

through NPS. This second episode was apparently stimulated by 

Reclamation's need to prepare NEPA documents for the CAP. 

Reclamation adopted a programmatic approach in preparing CAP 

environmental impact statements (EIS). A general overall project 
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statement was filed in 1972. In that EIS a commitment was made to 
c 

complete a series of more detailed environmental statements or 

assessments for each CAP feature as the advance planning was being 

completed. To date, six feature specific final EISs and two additional 

draft EISs have been completed (Table 3.5). 

A total of nine contract studies were completed during the 

second episode of survey (Table 3.6). NPS awarded six of these to the 

ASM, two to ASU, and the remaining one to the Nevada Archaeological Sur-

vey of the UNLV. These studies constituted resurveys of the proposed 

0. , Granite Reef and Salt-Gila Aqueduct a1inements and the proposed Orme and 

Buttes reservoir areas. In addition, the Granite Reef Aqueduct Trans-

mission System was surveyed for the first time. One of the small 

studies was the first separate mitigative salvage study for the CAP. 

Nothing in the Arizona Projects Office files indicates why the 

aqueduct system was resurveyed. There is no indication that the pro-

posed route of the aqueduct was thought to have changed, nor are survey 

reports couched in terms of testing the adequacy of the earlier surveys. 

It appears that the surveys of the first episode were simply judged 

inadequate by NPS. This conclusion may have been based on the evolution 

of survey strategies and standards, but it is more likely that the new 

NEPA requirements were used to justify the restudy. By the time of the 

resurvey some field staking marking the route was evidently provided by 

Reclamation, which was an improvement over the first episode of survey. 

The second episode of survey began in the spring of 1972 when 

2 ASM surveyed about 1.5 square miles (3.9 km ) at the Buckskin Mountains 



Feature 

Overall project 

Havasu Intake Channel, Havasu 
Pumping Plant and Buckskin 
Mountains Tunnel 

Granite Reef Aqueduect 

Granite Reef Aqueduct 
Transmission System 

Orme Dam and Reservoir 

Salt-Gila Aqueduct 

Water Allocations and 
Water Service Contracting 

Tucson Aqueduct 

Regulatory Storage 

Table 3.5 

CAP ENVIRONMENTAL IMPACT STATEMENTS 

Date of Draft ['IS 

September 27, 1971 
(INT DES 71-76) 

March 7, 1972 
(INT DES 72-40) 

March 14, 1973 
(INT DES 73-15) 

November 14, 1974 
(INT DES 74-105) 

May 21, 1976 
(INT DES 76-17) 

January 4, 1979 
(INT DES 79-1) 

December 1, 1981 
(INT DES 81-50) 

November 23, 1981 
(INT DES 81-48) 

April 29, 1983 
(INT DES 83-27) 

Date of Final EIS 

September 26, 1972 
(INT FES 72-35) 

January 15, 1973 
(INT FES 73-2) 

January 22, 1974 
(INT DES 74-5) 

August 4, 1975 
(INT FES 75-66) 

draft rescinded, 
replaced by no. 9 

November 13, 1979 
(INT FES 79-60) 

March 19, 1982 
(INT FES 82-7) 

July 15, 1982 
(INT FES 82-26) 

I-' 
W 
o 
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Table 3.6 

SECOND EPISODE OF SURVEY, 
CAP CONTRACTED CULTURAL RESOURCE STUDIES 

Study Area 

Granite Reef Aqueduct 

Buckskin MOuntains Tunnel 
aqueduct alinement 
mitigation of AZ U:5:13(ASM) 

(reach 11) 

Granite Reef Aqueduct 
Transmission System 

Mead-Davis-Parker 
(western segments) 

Liberty-Parker 
(eastern segments) 

Salt-Gila Aqueduct 

Reservoirs 

Orme 
Orme (geological test 

pit clearance) 

Buttes 

Contractor 

ASM 
ASM 
ASM 

UNLV 

ASU 

ASM 

ASM 
ASU 

ASM 

Report 

Renk 1972 
Kemrer and others 1972 
Reynolds 1974 

Bondley and Brooks 1973 

Bair 1974 

Grady and others 1973 

Canouts 1975 
Weaver 1974 

Debowski and others 
1976 
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Tunnel located at the beginning of the aqueduct. Only a single small 

lithic scatter was discovered (Renk 1972). 

The following summer ASM was contracted to continue the resur-

vey of first the entire Granite Reef Aqueduct and then the entire Salt-

Gila Aqueduct. 2 More than 41.5 square miles (107.5 km ) were surveyed 

resulting in the discovery of 54" sites. Both of these projects faced 

tight schedules and ASM was pressed to turn out the first report that 

same year (Kemrer and others 1972) and the second the following year 

(Grady and others 1973) in order to meet Reclamation's schedule for pro-

ducing environmental impact statements. ASM met the challenge by field-

ing two survey crews plus a museum-based research team for each of the 

surveys. 

The reports for these two surveys represent a quantum leap in 

terms of size and thoroughness over the reports that had been prepared 

for previous surveys. This reflects first the fact that they were much 

better funded. All previous studies had been procured by purchase order 

because each had cost less than $10,000. The Granite Reef and Salt-Gila 

resurveys ware the first actual contract studies averaging about $20,000 

of funding each. In addition, the reports reflected an implementation 

of NEPA as it had been interpreted by local NPS archaeologists (see 

Scovill and others 1977) and was cast in an impact analysis format. 

The reports were also tinged with the hypothetico-deductive jargon 

characteristic of the early days of the new processual archaeology. 

Each survey was treated as a distinct project and although 

similar strategies and virtually identical crews were used, there was no 

attempt to compare the results in any regional framework. Almost 60 
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percent of the reco~ sites were identified as candidates for addi-

tional study before they were destroyed, and it was estimated that the 

recommended mitigation studies for the two projects would cost over 

$100,000, that is almost twice what had been estimated for the entire 

aqueduct system only 3 years earlier. Reclamation personnel made a more 

intensive review of these reports than they had of any others that NPS 

had passed on to them. It is not clear whether this was because of the 

relatively high mitigation cost estimates or a reaction to the rather 

militant NEPA tone of the report. Whatever the reason, it was the 

beginning of a trend which led to all out battle during the subsequent 

survey for the proposed Orme Reservoir. 

The Orme survey was initiated in the fall of 1972 as the Salt-

Gila fieldwork was completed. Again NPS awarded this study contract to 

ASM. The survey of the proposed reservoir located at the confluence of 

the Salt and Verde Rivers east of the Phoenix metropolitan area was 

structured into three major phases. First the Salt River arm was sur-

veyed. Then the Verde River arm was covered as the second phase. The 

third phase was analysis and report preparation. The bulk of the field 

work was completed by February 1973. Reclamation identified a small 

additional impact area near the damsite and this was done as Phase 1A in 

May and June 1973. 

It is not clear why the survey requirement was phased in this 

manner. It created extra work for the NPS contracting personnel because 

they ended up writing three separate contracts plus a purchase order. 

The total costs came to almost $89,000 and it may be that Reclamation 

was simply unable or unwilling to commit that much money all at once. 
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The project cost was almost four times larger than any other the agency 

had funded through NPS. 
2 . 

Some 65 square miles (168.4 km ) were surveyed resulting in the 

recording of 178 sites. The first draft of the final report was sub-

mitted to Reclamation in September 1973. It contained a recommendation 

for designation of a huge National Register district incorporating the 

study area and surrounding lands. Al though it was not specifically 

stated as such, this recommendation was probably intended as an attempt 

to protect the archaeological and historical sites in place. In addi-

tion ~he draft report incorporated a mitigation cost estimate on the 

order of $25 million. It is an understatement to say that the draft 

report sent shock waves through the agency. Reclamation personnel 

became deeply involved in reviewing the report and a number of meetings 

were held over the next 2 years before a final version was printed. 

A draft EIS for Orme was issued the following year in 1976. It 

ignited a controversy that led to a $11 million, 4-year search for a 

suitable alternative that is only now yielding a resolution. The Orme 

draft EIS was formally rescinded in 1982, and a new draft for an 

alternative plan was filed in 1983. The impact upon archaeological and 

historical sites was only one issue of many, including various social, 

biological, and recreational impacts. Although archaeological and 

historical resources were thus only a contributing factor, and a 

relatively minor one, for the search for alternatives, the Orme contro-

versy was a major factor leading to the decision to develop an internal 

staff of cultural resource specialists. Reclamation hired its first 

archaeologist in August 1974. A contributing factor to this decision 



was personnel cuts at the NPS Western Archeological Center. 

135 

NPS had 

notified Reclamation that they would be unable to continue the current 

level of assistance and suggested that Reclamation hire a staff arch

aeologist and detail the position to the NPS Tucson office for at least 

a year. Reclamation instead hired a head archaeologist to work out of 

its major office, the Engineering and Research Center in Denver. The 

task of building a cultural resource program for the entire agency led 

to the hiring of another archaeologist for the Lower Colorado Region the 

following year. Because of pressure to develop a regional program he 

was unable to cope with the CAP. This led to hiring a CAP-specific 

archaeologist at the Arizona Projects Office the following year. The 

establishment of an internal staff led to the knee-jerk approach to 

compliance, which will be discussed in the next section. 

The Orme survey was organized by a cultural-ecological model of 

community organization and was a logical extension of the preceeding 

aqueduct surveys. In fact, t~ere was substantial overlap in personnel. 

The method of estimating "total mitigation" costs was, however, a new 

development stimulated by the NPS technical contract managers who had 

developed guidance for computing benefit-cost ratios. From today' s 

perspective the estimation process was not only theoretically flawed, 

but also an overly mechanical procedure that led to inflated level of 

effort and cost estimates (see Teague and Debowski 1979). For example, 

it was recommended that a 45 percent recovery of the estimated "total 

mitigation" would be appropriate. This would have required 8,555 person 

years of effort (including analysis and report preparation) or an 

average of 48 person years of effort for every site identified! 
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As the field work for the Orme survey was completed in the 

summer of 1973, ASM was awarded another contract by NPS (with Reclama-

tion funding) to begin survey of the proposed Buttes Reservoir on the 

Gila River upstream of Florence. This again became a three-phase proj-

ect. The first phase, completed during the summer of 1973, consisted of 

survey on the south side of the Gila River. The second phase which 

concentrated on the north side of the river was not undertaken until 

February 1975. Field work was completed by May and the final report was 

published in January 1976. The survey totally covered about 10.9 square 

2 miles (28.2 km ) of direct impact areas recording 170 sites. An in-

direct impact zone was arbitrarily defined as extending about one-half 

mile (0.8 km) beyond the proposed high water elevation. About 6.9 miles 

2 (17.9 km) of that zone was survey~d (a 32 percent nonprobabilistic 

sample) and an additional 102 sites were discovered. Using the same 

estimation procedures developed during the Orme survey, mitigation costs 

were estimated to be on the order of $14 million for direct impacts 

alone and more than $22 million for indirect impacts. 

The total survey costs came to more than $91,000 and the report 

was accepted without Reclamation attempting to refight the Orme battle. 

The Buttes report was very much in the mold of the earlier aqueduct and 

Orme surveys which ASM had completed. However, the intensity of survey 

at Buttes in terms of person days per square mile was substantially 

higher than for the previous surveys. The recorded site density was also 

higher, but neither of these factors were analyzed in the report. 

The only other survey undertaken within reservoir areas during 

this second episode of survey was a "clearance" type survey for a 
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program of geological test pitting within the Orme Reservoir area that 

was designed to identify sui table materials for building the proposed 

dam. The $475 purchase order to accomplish this survey was awarded in 

February 1974 to ASU. It involved intensive survey at 41 test pit loca

tions over a 3-month period encompassing just over 3 acres (1. 2 ha), 

although some 400 acres (162 ha) were examined less intensively in 

traveling from one test pit location to another. Two small sites were 

discovered that had not been reported by the previous ASH survey. The 

report (Weaver 1974) did not comment on the implications of these 

results for the adequacy of the ASH survey, but instead echoed the ASM 

evaluation of the importance of the resources within the Orme reservoir 

area and stressed that mitigation studies would require substantial lead 

time. 

Although this was a tiny survey it is important in two respects. 

First, it reflected a new awareness on the part of Reclamation that some 

of its normal "preconstruction" activities required consideration of 

potential impacts upon archaeological resources. Secondly, it 

represented a new strain on the NPS contracting connection, and 

Reclamation could see yet another advantage to having an internal staff 

that could take care of such small clearance surveys. 

Two other surveys undertaken during this episode constituted the 

first consideration of the Granite Reef Aqueduct Transmission System. 

NPS awarded a purchase order to UNLV for the 140 mile (225 km) transect 

on the west end of the system stretching from near Las Vegas, Nevada, to 

Parker, Arizona. ASU was awarded the purchase order for the 175 miles 

(282 km) from Parker to Buckeye. Both of these were small, low 
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intensity surveys with a combined cost of less than $3,000. The field 

work along both segments was accomplished in the first half of 1973. A 

combination of vehicular and pedestrian techniques were used and 

apparently a single archaeologist plus a guide provided by Reclamation 

accomplished these surveys covering about 250 to 500 acres (100-200 ha) 

per day. 

Despite similarities in approach, the results were quite dif-

ferent. The ASU survey resulted in the discovery of only two small 

sherd scatters. No further study was recommended. The UNLV survey re

corded 31 sites which were primarily small lithic scatters. Although 

the site density was much higher, the recommended mitigation was esti

mated to require only about 15 person days of field work. 

The goals of both of these surveys were "compliance" oriented in 

response to the directions on the NPS purchase orders. In many ways 

they had much more in common with the first surveys made along the 

aqueduct alinements during the first episode of survey. They were much 

less research oriented, less intensive, and resulted in less substantial 

reports than the contemporary aqueduct surveys of the second episode. 

There was a Single, nonsurvey study undertaken during the second 

episode. It was also a small project costing less than $1,900 but it is 

significant because it was the first actual mitigation study arranged 

for by NPS. For construction purposes, the Granite Reef Aque- duct had 

been divided into 12 reaches or segments. The first canal construction 

began along reach 11 in Paradise Valley northeast of Phoenix and one 

si te recorded by the 1972 ASM survey appeared to lie in the path of 

construction. ASM was awarded a purchase order to study the site and a 



139 

rather detailed research design aimed primarily at investigating 

internal site variability was prepared. When field work was undertaken 

in March 1974, it was discovered that the site had changed substantially 

from how it had appeared less than 2 years earlier. It was 60 percent 

smaller and artifact density was much lower negating the applicability 

of much of the research design. The change was attributed to erosion. 

(The rapid changes that can occur in the surface characteristics of 

small sites in certain contexts is still not a widely enough appreciated 

fact.) 

Nine flakes, one core, and sherds representing 10 vessels were 

the only artifacts discovered. Three test pits failed to yield any 

subsurface deposits. The site was interpreted as a mesquite bean 

gathering site. Although the project was small, it was important for 

several reasons. First, it illustrated the pitfalls and inefficiency of 

approaching mitigation on a site-by-site or reach-by-reach basis. 

Secondly, it was almost a comedy of errors with regard to locational 

data. The first version of the report had the site plotted 2 miles east 

of where it was originally recorded. The map was subsequently revised 

but there is still a legend among Reclamation's Phoenix Office engineers 

of the famous moving site, and they are not totally convinced the right 

site was actually studied. Several years later it was realized that the 

site was actually on the reach 11 feasibility alinement.which turned out 

to be at least 1,000 feet (300 m) south of the actual construction 

alinement which was never surveyed. Reclamation had provided NPS with 

maps of the actual construction alinement by letter dated February 13, 

1973, acknowledging "minor shifts in the alinement" (Pugh 1973). NPS in 
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turn forwarded the maps to ASM and on March 16, 1973, ASM responded 

recommending no additional survey. This was 1 week after the site had 

been studied so it would have been an inopportune time to detail any 

major discrepancies. 

To sum up, the second episode of survey had incorporated a 

diverse range of studies. The two transmission line surveys were very 

similar to the surveys made during the first episode a couple of years 

earlier. The series of five surveys undertaken by ASM form a more 

coherent survey program evolving into more intensive and more research-

oriented studies. From the vantage of hindsight, the mitigation cost 

estimates for calculation of benefit-cost ratios appears to have been a 

bizarre aberration. Current Reclamation policy is to exclude cultural 

resource mitigation cost from calculation of project benefit-cost ratios 

since it is assumed that cultural resource study benefits will at least 

equal costs. The small Orme test pit survey represents a recognition of 

the need of more day-to-day type archaeological considerations. The 

single mitigation study was a less than successful venture beyond the 

survey stage. Thus, it can be seen that a variety of forces developed 

which put strain on the NPS connection and led to development of an 

internal staff, and that in turn led to a new stage of compliance which 

is discussed in the next section. 

Total cost for this second episode came to $231,756. Some 130 

2 square miles (337 km ) had been surveyed and 540 sites recorded. Only 

one site had been mitigated and Reclamation had recommendations to 

salvage data from at least 500 others at costs that were estimated to be 
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on the,.p·rd~:: p! ·$50.z:ilTion. This was certainly a much different 
.' .-. 

program than they had faced at the beginning of the second episode. 

Knee-Jerk Compliance (1975 - present) 

With the development of an internal staff of cultural resource 

specialists, a new approach to compliance was Boon developed. It was an 

attempt to cope with the increasing pace of construction plus the for-

malization of a more intricate process for consulting with SHPO's and 

the Advisory Council which was defined in the regulations for "Protec-

tion of Historic and Cultural Properties" (36 CFR 800) published by the 

Council in 1974. These expanded regulations eventually led to a 1974 

amendment of the National Historic Preservation Act of 1966 extending 

consultation requirements to not only sites actually listed on the 

National Register but to all sites eligible for listing. The new ap-

proach to compliance wa~ basically a knee-jerk reaction. The new staff, 

faced with these problems, soon realized it was impractical to try to 

modify project features already under construction or to consider a1ter-

natives to them. The only realistic strategy was to arrange for timely 

supplemental surveys or resurveys and appropriate mitigative data recov-

ery from those sites lying in the path of construction. 

Contracting through NPS was immediately identified as an unnec-

essary complication requiring too much lead time, so Reclamation began 

to contract directly with local institutions. There were 10 separate 

purchase orders or contracts issued which can be classified as falling 

within the stage of knee- jerk compliance (Table 3.7). Seven of these 

were awarded to ASU and one each to ASM, UNLV and MNA. Only three of the 



Table 3.7 

"KNEE-JERK" COMPLIANCE, 
CAP CONTRACTED CULTURAL RESOURCE STUDIES 

Study 

Granite Reef Aqueduct 

Reaches 5 and 10 
(mini-"on-call") 

survey 
mitigation 

Reach 6 survey 

Reach 9 
survey 
mitigation 

Contractor 

ASU 

ASU 

ASU 

Reach 10 ASU 
Cave Creek 
mitigation 

Salt River Siphon ASU 
prehistoric mitigation 
historic mitigation 

Davis-Parker Transmission UNLV 
Line mitigation 

entire system "on-call" ASU 
resurvey and mitigation 

Salt-Gila Aqueduct 

survey MNA 

mitigation ASM 

Reports 

Brown 1976a, 1976b, 1976c 
Brown 1976d, 1976e, 1976f 

Antieau 1977 

Brown 1977a 
Brown 1977b 

Rodgers 1977 

Brown and Rogge 1980 
Brown 1978 

Larson and others 1976 

Brown and Stone 1982 

Stein 1979a; 1979b 

Teague and Crown 1981, 
1982a, 1982b, 1982c 
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studies were solely survey projects; five were mitigation studies, and 

the remaining two were combined resurvey and mitigation studies. All 

were confined to the Granite Reef Aqueduct and Transmission System and 

the Salt-Gila Aqueduct. 

Reclamation began its contracting in a manner very similar to 

that of NPS. Once a requirement for a study was identified, a local 

institution was informally approached and if suitable arrangements could 

be worked out a sole-source purchase order or contract was awarded. 

This procedure was used to initiate three studies in late 1975 and early 

1976. 

The first was labeled a survey project and awarded to UNLV to 

examine 14 sites that had been recorded previously along the Davis

Parker segment of the Granite Reef Aqueduct Transmission System during 

the second episode of survey (Bondley and Brooks 1973). This was the 

era in which the National Register was being reinterpreted as a "plan

ning tool" rather than its original purpose as a list of special sites 

worthy of preservation in place. NPS had interpreted the provisions of 

the Archaeological and Historical Preservation Act passed in 1974 as 

authorizing data recovery only on Register eligible sites. Although the 

original survey had not made evaluations of National Register eligibil

ity, it had resulted in recommendations for some data recovery, which 

obviously implies a "potential to yield important information" (eligi

bility criterion d, 36 CFR 63). However, the new study was labeled as a 

more intensive survey rather than mitigative data recovery, primarily to 

avoid the more complicated compliance process of seeking formal determi

nations of eligibility and making formal determinations of effect. In 
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addition, there was undoubtedly lingering concern with getting minimal 

sites, such as these small lithic scatters and nebulous rock features, 

declared Register eligible. The second survey resulted in a recommenda-

tion of no further study, because it in effect served the purpose of 

data recovery. 

The second knee-jerk study initiated was an innovative "on-

call" arrangement with ASU designed to provide resurvey and data recov-

ery studies rapidly as more discrepancies were identified between the 

feasibility alignment of the Granite Reef Aqueduct, which had been sur-

veyed during the era of surrogate compliance, and the actual construc-

tion alignments that were being designed on a reach-by-reach basis. The 

cost ceiling for this study was set at just under $10,000 to qualify as 

a more simply procured purchase order rather than an actual contract. 

The money was sufficient for three small survey projects covering about 

2 4.7 square mill3s (12.2 km ) which resulted in the discovery of 20 sites, 

plus three data recovery projects at 12 of those sites. Although no 

formal National Register determinations were sought, formal determina-

tion of "no adverse effect" were made in consultation with the SHPO. 

The site density recorded was substantially higher than those 

indicated by the surveys made during the previous era of surrogate 

compliance and was undoubtedly due to more intensive survey procedures 

as well as the developing tendency to record more epbmeral types of 

si tes, such as small rock rings and clusters or nebulous terrace fea-

tures, often not associated with artifacts. The on-call arranagement 

was not only good for meeting compliance requirements but also for 

research. The series of studies accomplished under this purchase order 
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evolved from a look-and-see-what-is-there approach into more sophisti-

cated research focused on understanding the use of the deserts of 

west-central Arizona as secondary resource zones. 

The third study was strictly a mitigation effort. As a result 

of a survey funded by the Corps of Engineers in the vicinity of Cave 

Creek on the north edge of the Phoenix metropolitan area, a 12.5 square 

2 mile (32.4 km ) archaeological district had been officially determined 

eligible for listing on the National Register. The route of the Granite 

Reef Aqueduct cut through the southern end of the district and three 

sites were to be adversely affected. A contract which grew to $18,300 

was awarded to ASU after consultation with the SHPO and negotiation of a 

Memorandum of Agreement with the Advisory Council. It resul ted in a 

substantial report documenting a farming hamlet occupation of the area 

in the A.D. 1000s and early 1100s as determined by ceramic analysis and 

radiocarbon dating (Rodgers 1977). A canal system originating from Cave 

Creek was documented as well as terrace features on hill slopes. 

After these three studies were initiated, Reclamation contract-

ing officials insisted on using competitive procurement procedures. The 

resurvey of Reach 9 of the Granite Reef Aqueduct was identified as the 

next required study and a request for proposals (RFP) was prepared and 

issued in July 1976. Only three proposals were received. ASU was 

awarded a purchase order for just over $5,000, having gained an obvious . . ..... 

advantage over its out of state competitors through previous work along 

the aqueduct. 
2 The survey encompassed about 2.8 square miles (7.3 km ) 

and 7 sites were recorded. Two were remains of early 20th century home-

steads. Four others were small Hohokam sherd and lithic scatters. The 
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last was a group of what appeared to be hillside soil and water control 

features similar to those at Cave Creek. Cultural affiliation of these 

features was not obvious. Five other locations of small rock rings and 

16 isolated artifacts were also recorded. 

By the time the survey report was drafted (Brown 1977a) con

struction was imminent and the need to quickly complete the recommended 

study at the five prehistoric sites was used to justify another sole 

source purchase order. Through informal contacts it was determined that 

ASU was the only local institution interested in the project and, there

fore, ASU was awarded another purchase order. As this study was in 

progress, a need for a supplemental 15 acre (6 ha) spoil area was iden

tified and survey of this parcel was added to the study. It resulted in 

the discovery of an extensive but low density, artifact scatter which 

was designated as a site and yet another purchase order was awarded to 

ASU to undertake immediate data recovery from the site. 

Although less than 1900 sherds and less than 1400 lithics were 

recovered, a substantial report was prepared indicating the interpretive 

potential of small desert sites that had not been investigated inten

sively before (Brown 1977b). No evidence that could be chronometrically 

dated was recovered from any of the sites, but on the basis of ceramic 

typology three sites appeared to date to the Hohokam Sedentary Period 

and one to the earlier Gila Butte phase. Two of the Sedentary sites 

were interpreted as temporary gathering camps, one of which had possi

ble, short, canal-like features originating in a small wash. The 

investigations of the features, however, could not document a cultural 

origin. The third Sedentary Period site had substantial subsurface ash 
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deposits which yielded no identifiable plant remains but numerous 

fragments of burnt small-mammal bone. In addition to Hohokam ceramics 

numerous Upland Yuman sherds were recovered and the reports concluded 

that the site may have been a temporary camp for hunters and gatherers. 

The Gila Butte site also contained evidence of ephemeral hearths and 2 

axes were discovered leading to an interpretation of the site as a wood 

procurement camp. The rock alignments at the fifth site were tentative

ly identified as soil and water control terraces and check dams. A test 

of the hypothesized function of the features for enhancing native food 

producing vegetation was inconclusive. An experimental test showed that 

construction of such features required very low labor investments. The 

low density lithic scatter was interpreted as a dispersed plant procure

ment locality and secondarily a tool manufacturing and possibly small 

game hunting site, but a search for interpretable patterning of the 

distribution of artifacts was unsuccessful. In general the results were 

more suggestive than conclusive. 

The scene of the next construction was near the east end of the 

Granite Reef Aqueduct at the Salt River Siphon. 

struction right-of-way was on the Salt River 

A portion of the con

Indian Reservation. 

Reclamation's relations with the Salt River community had deteriorated 

to the point that Reclamation personnel were barred from the reserva

tion. As the scheduled start of construction approached, efforts to get 

permission to resurvey the project area finally proved successful. Be

cause of the need to complete the survey rapidly and because the amount 

of area was relatively small, the survey was performed by internal staff 

in September 1976 (Rogge 1977). Three sites were recorded. One was a 
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small Hohokam village site in a proposed borrow area. The limi ts of 

proposed borrowing were altered to avoid damaging the site. One of the 

other sites had been recorded during the era of surrogate compliance. 

It was found to be a much more extensive sherd and lithic scatter than 

originally noted, but potential house features that had been recorded 

appeared more dubious. The third site, which had not been recognized by 

previous surveys, was the remains of the historic construction camp used 

from 1906 to 1908 when Reclamation had constructed the Granite Reef 

Diversion Dam. After consultation with the SHPO and documentation of a 

"no adverse effect" determination, a sole-source purchase order for data 

recovery was awarded to ASU in October 1976. The field work was 

undertaken after the reach 9 survey was completed and before the 

mitigation studies along that reach were begun. Reclamation staff 

contributed substantial effort to the study because the survey had been 

performed by staff personnel and in order to avoid construction delays. 

Reach 6 was the next scheduled construction start and the 

urgency of keeping out of the way of construction was used to award yet 

another sole source purchase order to ASU in the summer of 1977. 

Patricia Brown, the ASU supervisor who had been guiding the Granite Reef 

~esurveys for ASU, was busy completing the reports of previous field 

work, so John Antieau was selected to run the reach 6 survey which 

2 encompassed about 5.9 square miles (15.3 km). The survey intensity was 

reported to be based on 100 foot (30 m) wide observational transects but 

the rate of coverage per day averaged about 70 acres (28 ha) per person, 

which was substantially more than the 35 to 50 acres (14 to 20 ha) that 

Brown's crews had averaged on the reach 5, 9, and 10 surv~ys. Antieau 
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(1977) designated only two sites. One was a post-1920s temporary his

toric camp. The second was a clustering of five small discrete lithic 

scatters and four isolated lithics. Six other small lithic scatters, 

two possible lithic quarries and seven rock rings ("sleeping circle" 

size) were recorded but not designated as sites. Twenty-two isolated or 

small clusters of lithics were also recorded. A total of 46 "loci" were 

recorded, which bears only an arbitrary relation to the two sites 

designated. 

A single sherd and 197 lithic artifacts werpe collected. 

Analysis focused on morphological characteristics, edge angles and 

variability in staining, patination and varnish. The report concluded 

that the resources reflected, occassional limited use of the Tonopah 

Desert for collecting native foods and associated tool manufacture for 

possibly more than 1000 years by Archaic, Hohokam and Yuman groups. No 

further study was recommended. In many ways the report contrasted with 

those of Brown and reflects how researcher's differing assessments of 

resource information potential and different understanding of the 

evolving compliance process can influence project results. 

At this point, it was all too obvious that the construction 

schedule, the consultation requirements, and the pressure for compe.ti

tive procurement and its associated lead time, all demanded a new ap

proach. The solution developed was to competitively negotiate a major 

on-call contract along the lines of the original purchase order that had 

been written in late 1975. Only two proposals were received in response 

to the RFP and ASU again triumphed over the out of state competitors and 

was awarded a contract in October 1977. The study went on for about 
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five years although the bulk of the field work was completed during the 

first three years. Some 36 individual resurvey and data recovery tasks 

were defined and many of these were amended numerous times to accommo-

date tardily defined survey requirements. On the whole about 40 percent 

of the project effort was for resurvey, which eventually covered about 

2 50.3 square miles (125.8 km ) resulting in the designation of 46 sites. 

Many of these sites were extensive, but low density, artifact scatters 

that in some cases extended for miles. In other cases they consisted of 

numerous discrete artifact scatters or features spread over miles. This 

approach to the definition of these atypical types of si tes was for 

administrative rather than research purposes. Fewer sites meant less 

paper work was needed for seeking formal determinations of eligibility 

for the National Register, which were more consistently sought under the 

on-call contract. Reclamation had also negotiated a programmatic 

memorandum of agreement with the SHPO and the Advisory Council to 

streamline consultation lead time. The on-call approach did also 

facilitate a more coherent approach to research and allowed for such 

investigations as computer assisted settlement pattern analysis and 

x-ray florescence analyses of obsidian for tracing trading patterns. 

The tone of the investigations had been set by the earlier ASU studies 

along the aqueduct and were oriented to understanding the use of 

secondary resource zones. Total cost of the study grew to $360,000. 

Resurvey and mitigation along the Salt-Gila Aqueduct can also be 

classified as knee-jerk compliance. The construction schedule was not 

as pressing but the aqueduct route had in effect already been chosen so 

there was no real consideration of cultural resources during analysis of 
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alternatives. It was argued that alternative corridors were actually 

quite limited because it had to begin where the Granite Reef terminated 

and it was logical to use a series of existing flood detention struc

tures, each several miles long, to protect the aqueduct. In terms of 

general environmental impact it made sense to follow this corridor of 

previous disturbance. An RFP for the resurvey was issued in September 

1977. Only one proposal was received, but a contract was successfully 

negotiated and awarded to MNA. About 17.4 square mile's (45.1 km2 ) were 

surveyed and 70 sites were recorded. Data recovery from 57 was recom

mended at a level of effort estimated at about 12 person years and a 

cost of about one-third of a million dollars (Stein 1979a, 1979b). 

Based on those recommendations an RFP for data recovery was issued after 

formal National Register eligibility determinations were made and a "no 

adverse effect" determination was documented. Considerable controversy 

ensued as local professionals rejected the proposed level of data 

recovery as unacceptably low. The differences of opinion were based on 

differing interpretations about the deposits and features that lay below 

the surfaces of the identified sites. MNA had undertaken a program of 

test excavations but it had been quite limited. 

The impasse was resolved by modifying the RFP to allow for an 

initial phase of extensive test excavation at the most controversial 

sites. The results would then be used to determine the ultimate level 

of effort, which eventually escalated to almost 80 person years. After 

relatively intense competition (five proposals were submitted) and 

negotiations, the contract was awarded to ASM with a substantial sub

contract to Harvard's Peabody Museum of Archaeology and Ethnology. The 
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contract ceiling for the ongoing study currently stands at $1,671,310 

with an additional $60,903 being contributed by ASH as a cost-sharing 

feature. Field work has been completed with studies being undertaken at 

49 si tes. About 10 of these were Hohokam village sites. Two annual 

reports and two of nine projected technical reports have been completed. 

(Teague and Crown 1981, 1982a, 1982b, 1982c). 

To summarize, the knee-jerk stage of compliance resulted in the 

2 survey of some 81.1 square miles (210 km ) along the Granite Reef and 

Salt-Gila Aqueducts at a cost of approximately $230,588. About 145 sites 

were recorded and mitigative data recovery studies were subsequently 

undertaken at 132 of these at a cost of about $1.9 million. The sites 

along the Granite Reef Aqueduct were almost entirely limited activity 

sites which have been interpreted as reflections of seasonal or inter-

mittent secondary resource zone use. The sites along the Salt-Gila 

included a substantial number of small to medium sized Hohokam villages 

and the increased complexity of such sites is reflected in the higher 

study costs. The higher costs also reflect the program's transition 

into mitigation studies as well as survey. Although the program did not 

begin to approach the levels recommended by reservoir surveys of the 

preceding episode of survey, the CAP program did nevertheless embark 

upon an era of big archaeology during the knee-jerk approach to 

compliance. 

Compliance with Spirit (1975 - present) 

The third approach to compliance embodied not only an attempt to 

keep the CAP cultural resource program legal but also tried to 
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incorporate the general spirit of historic preservation legislation by 

considering cultural resources early in the planning process and giving 

legitimate consideration to alternative plans. To achieve this goal, 

Reclamation developed its own cultural resource regulations specifying 

the role of class I (literature and site file search), class II (sample) 

and class III (total intensive) surveys in the agency's planning 

process. These "Procedures for the Identification and Administration of 

Cultural Resources" (43 CFR 422) were published in draft form in June 

1977 and in final form in October 1978. This sequence of three types of 

surveys, which mirrors procedures developed by other federal agencies 

and the archaeological discipline in general, was designed to become 

more specific and thorough as the planning process reiterated and 

narrowed in on a proposed plan. In theory, application of the survey 

sequence would result in project plans that were thoroughly blessed by 

all cultural resource consulting parties as the time to actually begin 

construction arrived. 

What can be considered the first application of this approach to 

the CAP program actually occurred prior to the development of the new 

guidelines. In fac t, the first contrac t which the new Reclamation 

cultural resource staff directly awarded, after abandoning the NPS 

connection, falls within the compliance with spirit approach. It was a 

contract awarded to ASM in June of 1975 for sample surveys at two reser

voir sites which were being considered as possible alternatives to Orme 

Dam. Therefore, this study even predates the first survey of the knee

jerk stage of compliance, but it was clearly ahead of its time in some 

respects. A total of eight contracts or purchase orders can be 
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classified as part of the compliance with spirit approach (Table 3.8). 

The first one after the Orme alternatives survey was not initiated until 

February 1979 ~ecause the internal staff became swamped with knee-jerk 

compliance. In other ways the Orme alternatives survey was behind its 

time and follows the dominant theme of the second episode of surrogate 

compliance survey in that it continues some aspects of the ASM approach 

used for the Orme and Buttes Reservoir surveys. The contract for the 

survey was awarded on a sole source basis to ASM. In light of the 

confrontation that had developed over the Orme survey it is surprising 

that Reclamation offered the new study to ASM. Apparently the new 

Reclamation staff had made informal inquiries among local institutions 

and none except ASM were interested in undertaking the survey. 

The Orme alternatives survey costs came to $30,465 and the 

2 project involved on-the-ground survey of 4.5 square miles (11.7 km ) as 

a sample of two separate study areas totalling 20.5 square miles (53.1 

In contrast to the earlier Buttes sample survey, this one was 

probablistic. The 93 sites recorded were used to predict that approxi-

mate1y 374 sites were present within the defined study areas (Fuller and 

others 1975). The report adopted the Orme cost estimation procedure 

without modification to estimate that adequate mitigation of the 

projected sites could cost on the order of $40 million and therefore 

concluded that from a cultural resource perspective there was no obvious 

advantage to the proposed alternative. Perhaps the most obvious fact 

ignored in formulating recommendations was that the Orme area was a 

virtually intact piece of river valley containing a full range of site 
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Table 3.8 

COMPLIANCE WITH SPIRIT, 
CAP CONTRACTED CULTURAL RESOURCE STUDIES 

Study 

Orme Dam Alternatives 
Horseshoe and Roosevelt 

Class II survey 
Central Arizona Water 
Control Study 

prehistoric surveys 
historic surveys 

Tucson Aqueduct 
Class I survey 

Phase A 
Phase B 

Class II survey 
Phase A 
Phase B 

Class III survey 
Phase A 
Phase B 

Contractor 

ASM 

ASU 
ARS 

ASM 

Indian Distribution Division Northland 
survey research design 
Class I survey 
Class II survey 

Salt River Indian Reservation 
Gila River Indian Reservation 

Class III survey 
Ak Chin Indian Reservation 
Papago Indian Reservation 

Chui Chu area 

Buttes Dam 
review of original 

Burvey 

Hooker Dam or Alternative 
Class I survey 
Class II survey 

ASM 

Hemphill 
Deuel 

Reports 

Fuller and others 1976 

in preparation 
in preparation 

Westfall 1979 
McCarthy and Sires 1982 

McCarthy 1982 
in preparation 

in preparation 
in preparation 

Marmaduke 1981 
Berry and Marmaduke 1982 

Marmaduke and others 1980 
in preparation 

Marmaduke and others 1983 

in preparation 

Teague and Debowski 1979 

Fitting and others 1982 
in preparation 



156 

types while both alternative sites were already partially destroyed by 

existing reservoirs. 

The second study initiated in the compliance with spirit ap-

proach was more representative of the new sequence of surveys. It was a 

class 1 survey for the Tucson Aqueduct. In February 1979 a competitively 

negotiated contract was awarded to ASM, which was selected over the only 

other offeror, a small private firm. The study area encompassed 1,550 

2 square miles (4,015 km.) and information on 296 previously recorded 

sites was tabulated (Westfall 1979). The information was used to develop 

a model of site distribution based on natural vegetation zones. This 

model was the basis for evaluating alternative aqueduct corridors then 

under consideration. 

The third study in this stage of compliance was an expanded 

analysis of alternatives to Orme known as the Central Arizona Water 

Control Study (CAWCS). A contract for all environmental analyses asso-

ciated with what turned into a 4-year, $11 million effort was competi-

tively negotiated and awarded to the consulting firm of Dames and Moore 

in April 1979 with subcontracts to ASU for prehistoric surveys and 

Archaeological Research Services, Inc. for historic studies. No 

archaeologists were involved in preparing the RFP or evaluating pro-

posals. The quality of cultural resource aspects of the proposals was 

probably a relatively minor concern in selecting a contractor because so 

many other environmental studies were involved. 

After the contract was awarded, the actual monitoring of the 

cultural resources aspects was much less intense than for other direct 

contracts. The agency had identified a need for a study and the study 
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contractor took it from there. The subcontract arrangement was, in 

effect, almost a reversion to surrogate compliance. This is a partic-

ularly remarkable development considering the level of funds allocated 

to this cultural resource study which have climbed to more than 

$640,000, making it the second largest CAP cultural resource study to 

date. Various types of overview, sample and total intensive surveys 

were made at numerous alternative project features within the CAWCS 

2 study area, which encompassed some 13,400 square miles (34,706 km ) of 

central Arizona. 2 Approximately 75 square miles (194 km ) were inven-

toried by means of pedestrian surveys and approximately 800 to 1000 

sites were recorded. 

As cultural resource data were developed throughout the life of 

the project it was incorporated into numerous planning documents, but no 

specific cultural resource reports were completed before the master con-

tract was terminated at the end of 1982. The only specific reports 

required by the contract were "section 106" consultation documents and 

not even these were completed. This is perhaps the most telling sign of 

the surrogate compliance aspect of the project. The one distinct 

innovation for the project was the specialized analysis of historic 

resources separate from the prehistoric resources. Prehistoric orienta-

tions have been dominant throughout the history of the CAP program, 

which is an accurate reflection of the dominant types of resources being 

affected, but has probably resulted in some slighting of the historic 

era. 

The fourth study in the sequence of compliance with spirit ap-

proach was a brief reanalysis of the original Buttes survey report. A 
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sole-source purchase order for $1,000 was awarded to ASH to reconsider 

the original procedures used for estimating mitigation study costs and 

evaluate how costs would change with alternative reservoir pool heights. 

Numerous problems with the cost estimating procedures were identified 

and although no intensive reanalysis was undertaken, it was reported 

that experience with actual mitigation projects undertaken since comple

tion of the Buttes report indicated that a realistic cost estimate might 

be as much as 60 percent lower than the original cost estimate even 

without adjusting the methodology (Teague and Debowski 1979). 

The next project in this sequence was a competitively negotiated 

contract awarded to Northland Research, Inc. for class I, II, and III 

surveys for the Indian Distribution Division (IDD) of the CAP. This was 

the first CAP study contract awarded directly to one of the new private 

firms that had developed in response to the burgeoning field of CRM. 

Northland won over two established in-state institutions. Such institu

tions were still responding to RFPs largely by arguing that they had 

done good jobs in the p~st and would continue to do so. Meanwhile, the 

new firms had developed into more aggressive players in the new competi

tive contracting game. This contract was scheduled to run for 2 years 

during which various survey requirements would be defined to support 

planning for the IDD. The planning schedule was protracted and the 

contract was amended to a 4-year study which will not terminate until 

late 1983. 

Several reports produced by this study have been completed. 

These include a research design (Marmaduke 1981), which was the first 

time such a document had been published for a CAP study. Research 
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designs of one kind ~r another had been prepared since the second epi-

sode of survey of the surrogate compliance era. They initially were 

very brief and oriented towards logistics, but had become more elaborate 

and research focused as the processual archaeology paradigm developed. 

Two factors which probably account for the IDD research design being the 

first one published were that it was a long-term study, and the publica-

tion could be used to support the selection of a private contractor over 

the more traditional research institutions. The cost of the research 

design preparation was approximately $3,500 exclusive of the effort that 

went into the preliminary version that was developed for the initial 

proposal. This represents about 3 percent of the costs allocated to the 

contract. 

The class I study completed under this contract tabulated 

information on some 1,321 previously recorded sites distributed across a 

2 3,570 square mile (9,245 km ) study area in south-central Arizona (Berry 

and Marmaduke 1982). The cost of this study was about $25,000. 

The plan of survey when the contract was written was to conduct 

class II surveys on Indian reservations where new agricultural lands 

might be developed in order to be able to quantify the secondary impacts 

upon cultural resources stemming from delivery of CAP water. In addi-

tion, class III surveys were anticipated along the actual delivery canal 

and pipeline routes as they were identified. To date, no delivery 

routes have been identified but four surveys on Indian reservations have 

been undertaken. Two of these were probalistic sampling surveys. The 

2 first examined a total of 1 square mile (2.6 km ) of a 13.5 square mile 

2 (35.0 km) study are on the Salt River Indian Reservation as a pilot 
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sample (Marmaduke and others 1980). Only a single site was discovered. 

The other probalistic survey consisted of examination of an aggregate of 

2 2 2.2 square miles (5.7 km ) as a sample of a 463 square mile (1,199 km ) 

area encompassing almost all nonmountainous areas of the Gila River 

Indian Reservation. Only five of the 35 40-acre (16.2 ha) units sur-

veyed lacked any indication of archaeological remains. The report of 

that survey is still in preparation. 

Two other on-reservation surveys were class III surveys. One, 

on the Ak Chin Indian Reservation was upgraded from a sample into a 

total survey as a joint undertaking with the Ak Chin Community which was 

actively planning the agricultural development of virtually all undevel-

2 oped portions of the reservation. About 11.0 square miles (28.5 km ) 

were surveyed resulting in the discovery of 51 sites (Marmaduke and 

others 1983). The CAP share of the costs came to about $16,000 which 

was approximately 22 percent of the total study costs. The other 

potential agricultural land surveyed was located in the vicinity of Chui 

Chu in the northeastern corner of the Papago I' ,-,'ian Reservation. The 

2 amount of area involved was only 5.3 square miles (14 km ) so it was 

decided that it was more efficient to survey the entire area. A total 

of 50 sites were recorded and study costs were about $10,500. The final 

report for the Chui Chu survey is still in preparation. All of the 

various IDD studies reflected the influence of a principal investigator 

new to the Hohokam area. The contract award was gained to a great 

extent on the basis of the theoretically informed proposed sampling 

strategy. Although the actual number of sample surveys has been 

relatively minor compared to expectations, the studies do reflect a 
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freshness in point of view and evaluation of the state of Hohokam 

archaeology. Although Marmaduke's suggestions about the Hohokam being 

an ethnically diverse and fluid group of peoples may hark back to 

certain ideas several decades old, the "new blood" seems to have been 

beneficial. 

Less than 3 months after the award of the IDD contract another 

similar contract was competitively negotiated for class II and class III 

survey along the Tucson Aqueduct. This contract was awarded to ASM 

which won out in negotiation over two small private firms. The goal was 

to undertake class II surveys along alternative corridors being con-

sidered for the aqueduct and then do a class III survey of the route 

selected. A study period of 18 months was identified. After the 

contract award, the planning area was expanded and the schedule was 

extended and the aqueduct was divided into a Phase A or northern 

segment, and a Phase B or southern segment. 

This expansion required a supplement to the class I survey 

completed in 1979 and this was accomplished simply by extending the 

original approach and modeling to an additional 775 square mile (2,0007 

2 km ) area abutting to the south of the original study area. Information 

on an additional 299 previously recorded sites was tabulated (McCarthy 

and Sires 1982). This supplement cost approximatedly $4,000. 

As the range of alternative corridors for the Phase A segment 

was being narrowed, a class II survey was defined. Because of continu-

ing changes in alternative plans, the original idea of sampling specific 

corridors became impractical. It was more efficient to sample a much 

broader area. 2 A 2451 square mile (624 km ) area was defined and a total 
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of 110 40-acre units were randomly sampled, being stratified on the 

basis of natural vegetation zones defined by Westfall's (1979) model. 

2 In addition 2.8 square miles (7.3 km ) of purposively selected areas 

were also surveyed bringing the total area surveyed to about 9.7 square 

2 miles (25.1 km ). Some 30 si tes were recorded (23 wi thin the sample 

units) and 10 previously recorded sites were relocated in the pur-

posive1y selected areas (McCarthy 1982). The results were used to test 

Westfall's model. The model was based on functional site types and 

McCarthy pointed out that specific functional interpretations are often 

difficult to make based only on surface evidence. Given this diffi-

culty, a test was nevertheless attempted and the results could not 

statistically confirm any clear cut correlation of site types with 

vegetation zones. An alternative model based on topographic zones was 

suggested, but there was no strong evidence to support it either. 

Alternative corridors were evaluated strictly on the basis of a site 

density estimate of 4.9 sites per square mile' (+1.1 at an 80 percent 

confidence interval) (1.9 + 0.4/km2 ). The costs for this study came to 

more than $63,000. Information was gained but it was primarily of a 

negative nature, and the conclusion that from a cultural resource 

perspective alternatives affecting less area were preferred over those 

affecting more area seemed to be disproportionately expensive. 

As a result, when class II survey for a 392 square mile (1,015 

km2 ) study area for Phase B was defined it was decided to scale down the 

effort, concentrate on detailed analysis of the existing site files 

which were quite extensive, and strengthen the analysis of historic era 
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resources which were known to be quite extensive. About $30,000 has 

been allocated to that study and the report is still in preparation. 

Although the report for class III survey in the Phase A area is 

still in preparation, the field work has been completed covering about 

2 15.6 square miles (40.4 km ) and 86 sites have been defined. Subs tan-

tial test excavations and intensive recording of surface artifact 

distributions' were undertaken at some of the larger sites in order to 

predict more accurately the nature of subsurface features and more 

effectively plan mitigation studies. This was based on a methodology 

developed during the Salt-Gila Aqueduct mitigation studies (Teague and 

Crown 1982c) and was designed to avoid the type of controversy which 

arose when the Salt-Gila mitigation studies were being negotiated. 

Initial survey costs were very economical but study costs became 

relatively high as a result of the intensive testing and recording. 

About $244,000 has been allocated for this study. 

The intensive survey results have produced a totally new picture 

of the cultural resources of the area, which the class I and II surveys 

did not anticipate. Three complexes of Classic Period Hohokam sites 

have been identified. Each appears to be centered on a platform mound 

site with related sites spread out over a radius of about one to three 

miles (1.6-4.8 km). In addition a previously undetected cluster of 

Archaic era sites has been recognized. The basic lesson this sequence 

of studies seems to illustrate is that, although made in exact com-

pliance with cur:z:'ent survey standartds and strategies, the result was 

relatively poor predictive models until a class III survey was 



164 

undertaken. 2 Class III survey of an 11 square mile (28 km ) area for 

Phase B has only recently been initiated. No results are available yet. 

The most recent studies initiated in the compliance with spirit 

approach are surveys for Hooker Dam or a suitable alternative. A 

contract for class I survey was awarded to a small private firm, 

Hemphill Associates, in August 1981. The procurement had been .. set 

aside" for small businesses as part of the general federal program to 

encourage such enterprises. Nine proposals were submitted. A general 

2 study area encompassing about 7,000 square miles (18,130 km ) was 

defined but site information was tabulated only for smaller areas around 

10 alternative project feature locations (Fitting and others 1982). 

Information on 255 sites was tabulated. Thirteen of these were discov-

ercd during brief reconnaissance surveys conducted in conjunction with 

the survey. The survey was used by Fitting, the principal investigator, 

as an opportunity to organize site records for surveys in which he had 

participated during the late 1960s and early 1970s. The report reviewed 

the history of research and summarized the culture history of the Upper 

Gila Valley comparing it with other regions of the Mogollon culture area 

and highlighting some points of conflicting interpretations. Study 

costs totaled $22,935. 

A contract for class II survey at a narrowed range of alterna-

tives to Hooker was negotiated in 1982. It was also set aside for small 

businesses. Fourteen proposals were submitted and the firm of Deuel and 

Associates with a major subcontract to Human Systems Research, Inc. was 

awarded the contract in October 1982. About $107,000 has been allocated 

for an anticipated 15 percent sample of an aggregate 118.5 square mile 
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2 (488 km ) study area in the Gila and San Francisco River valleys. The 

use of Landsat satellite imagery is being tested for use in yet another 

try at developing predictive models of site distributions. 

To summarize, the eight contracted studies undertaken as part of 

the compliance with spirit approach have been funded with more than $1.3 

million. All have been surveys rather than mitigation studies. Class I 

surveys have tabulated and evaluated data on more than 2,1000 sites over 

2 the more than 6,000 square miles (21,435 km ) studied. Class II surveys 

2 have to date resulted in survey of at least 20 square miles (52 km ) as 

2 a sample of at least 800 square miles (2,072 km) resulting in the 

discovery of about 200 sites. Intensive class III surveys have resulted 

in the recording of approximately 850 sites within the approximately 100 

2 square miles (259 km) inventoried. The generation of new site file 

data is thus substantial. Efforts at using this data to build site 

distribution models is an active area of research, but results to date 

have not provided particularly meaningful information for project 

planning. The fact that recently completed studies are already out of 

date is also discouraging, but such short use-life is also indicative of 

how rapidly the field is advancing. 

In addition to the emphasis on developing sampling and modeling 

methodologies, another continuing emphasis during the stage of compli-

ance with spirit was operationalizing competitive negotiation proce-

dures. When such procedures were introduced they were new not only to 

the professional archaeological community but also to most of the 

individuals on the federal government side (see Rogge 1979a). After a 

several year period of uneasiness on all sides, the procedures now seem 
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to be operating as they were intended, which does not however imply that 

they are necessarily efficient. 

Beyond Compliance 

The discussion of the next stage in the evolution of the CAP 

cultural resource program that goes beyond compliance has to be brief 

because no CAP studies can yet be classified under such an approach. 

Reclamation's internal staff has however undertaken the task of prepar-

ing a CAP-wide historic preservation plan. It is being used as an 

opportunity to poll the local and regional professional community with 

regard to perceived research priorities. Matching of perceived research 

needs with the appropriate cultural resources within the CAP area could 

lead to more productive research. The potential shift of emphasis from 

complying with regulations to the actual reasons for the original 

concern with perserv~ng and interpreting information about the past can 

only be heal thy. It has been argued that land managing agencies have 

already adopted a management framework rather than a compliance orienta-

tion (Green 1980), but the potential for going even beyond cultural 

resource management to cultural research management is possibly 

materializing. 

The Trends of the CAP Program 

After the first 15 years then, the CAP program has produced 48 

reports incorporating just over 5,000 pages. More than 400 square miles 

2 (1,036 km ) have been surveyed resulting in the recording.of about 2,200 

sites, which is probably on the order of 10 percent of all the sites 

that have been recorded within the state of Arizona. This is a sizable 
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contribution in light of the fact that Arizona has been the scene of 

relatively intensive archaeological study for almost a century. 

Through class I surveys, existing information on more than 2,100 addi-

2 tional sites from a 6,000 to 7,000 square mile (15,500-18,100 km ) area 

has also been tabulated and evaluated. Mitigation studies have been 

conduc ted at about 185 sites. Funding for surveys has totaled about 

$1.8 million and an additional $2.1 million has gone for mitigation. 

Internal administration costs have accumulated to almost $0.4 million. 

The program could easily grow to a $20 to $30 million effort before 

construction of the CAP is completed. 

To guide expenditure of these funds more effectively, it is 

important to understand the trends embodied in the history of the 

program to date. In the following discussion I attempt to quantify some 

of the changes that have occurred in the CAP program. My analysis Is 

based on all completed and ongoing studies (see the appended annotated 

bibliography), but data for this type of analysis are commonly not 

readily available, often had to be estimated, and in some instances are 

simply unknown. The trends I have documented are therefore based on 

small samples of only about 20 to 25 cases and are not particularly 

robust. Nevertheless, they seem to reflect reasonable first order 

approximations and provide a basis for future planning. 

One of the crucial trends to understand is how the program is 

growing. Growth is reflected in a variety of ways. Figure 3.2 is a 

plot of the number of reports completed annually. A slightly different 

perspective is produced by plotting the number of report pages (Fig. 

3.3). A comparison of the two figures indicates that the average report 
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size is increasing and that the 1976 peak of nine reports has been 

surpassed in the past year when the size of the reports 1s considered. 

I do not mean to imply that all reports or report pages are equal but in 

general these plots would seem to indicate a somewhat erratic but 

continual growth of the program. 

When the amount of area surveyed (Fig. 3.4) and the number of 

sites recorded and salvaged (Fig. 3.5) are plotted, the trend is much 

different and reveals no obvious consistent pattern. In fact, the first 

year of the program has never been exceeded in terms of the amount of 

area surveyed. Surprisingly, these graphs are not closely correlated as 

might be expected. This indicates, perhaps more than anything else; 

that survey strategies are changing, a topic I discuss in more detail 

below. 

The last and perhaps most basic indicator of growth is the 

annual funding for the program (Fig. 3.6). CAP appropriations and 

expend! tures for the cultural resource program are both growing expo

nentially. The growth of the cultural resource program in general has 

mirrored the overall level of project funding but is lagging several 

years behind it. Both are doubling in size about every two years. 

Perhaps the most significant point shown by Figure 3.6 is how in 1980 

the cultural resource program exploded into million-dollar-plus budgets 

over the course of a single year. 

In summary, the growth of annual budgets and production of 

technical reports illustrate a not particularly regular but nevertheless 

consistent pattern of growth. The amount of area surveyed and the 

number of sites recorded and salvaged, which might be considered more 
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typical indicators of a research program, show no very consistent 

trends. This may reflect the fact that the program has only reacted to 

the broader construction project rather than having pursued a consistent 

research plan. In some ways this inconsistency also reflects rather 

dramatic changes in survey strategies. 

Over the course of the decade and a half of the CAP program, 

surveys have become more intensive. The scattergram in Figure 3.7 

indicates the basic aspect of this trend. More and more effort is being 

devoted to each unit of area examined. The trend is not particularly 

strong but it does indicate that almost 10 times more effort is being 

devoted to surveys now than when the program began. More systematic 

coverage by means of pedestrian techniques was adopted early in the CAP 

program. This led to emphasis on the full range of site types including 

small limited ac ti vi ty or even subsi te resources. The concern wi th 

understanding sociocultural systems as extolled by the processual 

paradigm, rather than simply building phase sequences as espoused by the 

chronology paradigm, probably accounts at least in part for the emphasis 

on survey intensity. The desire to insure that not a single site is 

destroyed without study, or to plan the most effective mitigative study 

are certainly other factors that have led to more and more intensive 

surveys. 

Figure 3.8 indicates that as survey intensity has increased so 

have costs per unit of area, which helps to explain how large areas were 

covered so inexpensively during the early part of the CAP program. More 

and more money has had to be expended to approach the earlier areal 

extent of survey. Again the trend is not particularly strong but costs 
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per unit area have increased on the average more than 30 times over the 

course of the CAP program. Inflation accounts for much of this in

crease, and when it is factored out, the increase is on the order of 

four times the 1968 cost rate. 

What has this increasing survey intensity produced? The 

trend displayed in Figure 3.9 is not very robust but it indicates that 

it is taking more and more effort to discover and record sites. On the 

average, in 1968 a site was recorded for everyone to two person days in 

the field while in 1982 it took 13 to 14 field person days. The disper

sion of the scattergram would seem to indicate that site discovery rates 

are influenced by complex factors. 

Likewise Figure 3.10 shows that it is costing more and more to 

find sites although much of this increase is again apparently due to 

inflation. This would seem to indicate that increasing survey intensity 

is, in at least some respects, counterproductive. However, I certainly 

would not argue that we ought to return to the methodology of "wind

shield" surveys. Clearly, these data reveal that it is costly' to 

document where sites are not located. 

It has been argued that as archaeologists have begun to look 

more carefully at each uni t of area, the number of si tes discovered 

increases proportionately (Plog and others 1978). The CAP data show a 

similar but far less regular increase in reported site densities (Fig. 

3.11). (Note that nei ther set of data controls for site size.) 

Accordingly, the costs for increasing survey intensity do not seem to 

have guaranteed discovering more sites (Fig. 3.12). In general, it 

seems true that if we increase our survey intensity, we will find more 
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sites, but we must become more sophisticated about making trade-offs 

between costs and results. 

To examine thp- intensity trend in more detail, I use the 

sequence of surveys and the ongoing and proposed mitigation studies for 

two particular CAP features, the Salt-Gila and Tucson Aqueducts. The 

sequence of class I, II, and III surveys had not yet been defined when 

the first surveys were undertaken along the proposed canal routes. Each 

survey crew fully expected the canal to be built soon along the align

ment they were surveying. Therefore the results provide a unique 

opportunity to examine, in a relatively controlled comparison, how 

standards of survey intensity and recommended levels of effort for 

salvage studies have changed over a decade and a half. 

When these surveys began, Southwestern archaeologists were in 

the midst of evolving from "windshield" surveys to more intensive pedes

trian techniques. Data on survey intensity in terms of person days per 

unit of area or in terms of the width of observational transects are not 

available for all of the earlier Salt-Gila and Tucson Aqueducts surveys, 

but I have been able to calculate standardized survey costs per acre, 

which provide some indication of survey intensity. These data show that 

intensity increased with each series of surveys (Fig. 3.13) and that the 

most recent survey resulted in site densities about two to five times 

that of the earlier surveys (Fig. 3.14) indicating that if we look 

harder we do tend to find more sites. There are of course many factors 

other than field effort per unit area which affect survey results 

(Schiffer and Wells 1982) but many of these are held constant in this 

case because all surveys occurred along the same corridor. 
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The first surveys were a combination of some "windshield" survey 

and use of students in a pedestrian survey techniques class. The 

increase in intensity made by the second series of surveys was acco~ 

plished by a transition to walking regular observational transects 

although the average width was not recorded. The increased costs and 

effort resulted in finding no more to only slightly more sites. 

Therefore the extra money went for documenting where si tes were not 

located, which implies that previous surveyors had pretty good hunches 

about where to spend their time looking for sites. The subsequent 

increase in intensity apparently resulted from the use of narrower 

observational transects and the recorded site density did increase 

somewha t more. 

Much, if not all, of the increase in costs for the most recent 

Tucson survey are due to another factor which is a shifting of intensive 

recording and test excavation from an initial mitigation phase to part 

of the survey. The actual costs for undertaking such intensive record-

ing and testing as part of the Salt-'Gila mitigation studies more than 

doubled the original survey costs. Such information has been found to 

be extremely useful in planning mitigation studies and well worth the 

up-front expenditures. 

If site size is controlled, we discover that the number of acres 

of archaeological remains per square mile recorded along the Salt-Gila 

and Tucson Aqueducts increased with each survey from less than one to 

2 almost 100 (0.2-15.6 ha/km ) (Fig. 3.15). Counter to my expectations 

the reported average size of sites increased as survey intensity 

increased (Fig. 3.16). I have no explanation for this trend. It may 
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Figure 3.15. Amount of area exhibiting archaeological remains as 
recorded by surveys along the Salt-Gila and Tucson Aqueducts. 
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Figure 3.16. Average size of archaeological sites recorded by surveys 
along the Salt-Gila and Tucson Aqueducts. 
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indicate that large, low density artifact scatters ignored by earlier 

surveyors are now being recorded, but I suspect it means that procedures 

for measuring site size are even more variable among survey teams than 

are approaches to defining the distinction between bona fide sites and 

artifact scatters of subsite density. However, if this trend continues 

it would mean that with less than three more doublings over the next few 

years we would define sites everywhere we looked! 

Experience during the mitigation studies along the Salt-Gila 

Aqueduct indicates that the most recent survey along the alignment did 

by and large accomplish the goal of finding all sites. However, in some 

respects it found too much. Numerous small sites were recorded which 

over the course of the two to three years since they were discovered 

seemed to fade out of existence. The surfaces of Hohokam sites may be 

more misleading than many other types of sites but I suspect that within 

any region there is a substantial "gray zone" between manifestations 

that are accorded site status and those labeled subsite artifact 

scatters. The rapidity with which surface manifestations of some small 

sites along the Salt-Gila alighment changed would seem to indicate that 

relative artifact locational information is suspect, and for most of 

these manifestations chronological control is impossible with current 

techniques. Increasing survey intensity to find these types of s1 tes 

would seem to be of dubious value. 

Each series of surveys along the Salt-Gila and Tucson Aqueducts 

also recommended levels of effort for mitigation studies. These 

increased with each subsequent surey both in terms of sites per square 

mile recommended for study which increased about six times (Fig. 3.17), 
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Figure 3.17. Density of archaeological sites recommended for salvage by 
surveys along the Salt-Gila and Tucson Aqueducts. 
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Figure 3.18. Recommended levels of effort for mitigative data recovery 
along the Salt-Gila and Tucson Aqueducts. 
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and in terms of total person years of effort (Fig. 3.18) which increased 

almost twice as fast. Estimated total costs for mitigation increased 

from something on the order of $3,000 to $4,000 for every square mile 

($1,200-$1,500/km2) of project area to about $100,000 ($39,000/km2 ) 

(Fig. 3.19). When controlled for inflation the increase was about 

one-third to one-half that much. This is a substantial increase but it 

is somewhat slower than the increase in the level of effort in terms of 

person years. The scattergram in Figure 3.20, based on all CAP data, 

also indicates that the new found CRM wealth has not been used to line 

the pockets of archaeologists. In fact when inflation is considered, 

archaeologists now appear, on the average, to be working for less than 

in 1968. 

The CAP experience essentially reflects what has occurred 

throughout the country insofar as the level of attention paid to 

cultural resources has escalated tremendously while planning and 

constructing projects. The nature of the escalation of the intensity 

trend on the CAP indicates that if we are to make the most of this 

opportunity, we need to pursue more efficient survey and mitigation 

strategies. 

Trends can also be identified in the realms of study management, 

methodology, and theoretical frameworks. Study management responsibili

ties have shifted from NPS, which was functioning as a More or less 

centralized federal archaeological bureau when the CAP program began, to 

the development agencies themselves. Study monitoring has become more 

intense in the area of fund management, but in many ways the NPS 

attitude of hiring the local archaeological experts to define 
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Figure 3.19. Estimated costs for recommended mitigative data recovery 
along the Salt-Gila and Tucson Aqueducts. 
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appropriate research is still the approach used 1n the CAP program. A 

new competitive contracting sytstem has been imposed, which after a 

stormy beginning now seems to be stimulating better research designs. 

The federal cultural resource program managers also seem to be assuming 

more responsibility for establishing the general orientation and 

priorities of contracted research. The size of projects has been 

increased by consolidation in an attempt to build more coherent frame

works for research. 

On the contractor side, principal investigators have begun to 

assume much more active roles in the research. Initially, very few 

principal investigators actually authored any reports but now they seem 

to deem contract research more worthy of their direct efforts, or 

alternatively, the people with direct responsibility are now being 

designated as principal investigators. The individuals who still do 

most of the hands-on research are junior researchers who are forced to 

live from contract to contract. 

Conclusion 

Bow representative a case is the CAP cultural resource program? 

It would seem to fall somewhere in the middle of the range of the 

various types of big archaeology programs. The Dolores Project for 

example is spending almost twice as much per year but is much more 

concentrated insofar as the bulk of the research is being accomplished 

under a single larger contract (T. J. King 1982). The New Melones 

(Fitting 1982b) and Tennessee-Tombigbee (Rodeffer and Chapman 1980) 

projects are similar to CAP because both are relatively long-term and 
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have involved numerous study contractors. New Melones is however 

concentrated in one local area, while Tennessee-Tombigbee is spread 

across a large area much as the CAP, but that program was initiated 

under NPS administration and the program was evidently never turned over 

to the construction agency. The CAP has evidently also recently 

achieved a size comparable to the Black Mesa project which is as 

long-term a project as CAP (Powell and others 1983). Until quite 

recently Black Mesa was operated essentially as a grant and guided 

almost solely by the study contractor with little governmental inter

ference. Perhaps it is the biggest current program in the mold of the 

Glen Canyon Project of the River Basin Survey era. 

Relatively few private programs are apparently as large as the 

CAP. However, the at least semiprivate Center for American Archeology 

developed by Struever, now has, according to recent vacancy announce

ments, an annual budget on the order of $2 million. The Center seems to 

have a high proportion of full-time degreed staff and even its own 

publication series. The geographical focus of research is probably as 

large as the CAP. The private School of American Research has an annual 

budget comparable to the current CAP budget (Schwartz 1983). It seems 

to be eminently successful in attracting highly qualified and respected 

researchers to its seminars and has an outstanding publication record. 

The CAP program has probably not produced as much research as 

the private programs but it does seem to be more coherent than some 

other larger governmental projects. Clearly, it seems to be early 

enough in the life of the program to improve and reorient it signifi-

cantly. Although the CAP cultural resource program began as little 



192 

archaeology, it has within a decade and a half escalated to the scale of 

big archaeology. From a historical perspective, perhaps the most 

obvious break with the past is that there is no Henry Schoolcraft, John 

Wesley Powell, or Alfred Kidder leading this program which has more 

financial resources than they ever envisioned. Although Reclamation 

established an ad hoc advisory group in 1976, there is no committee of 

CRAR status to guide the program either. 

The average archaeologist expects big money to generate major 

results, and any Hohokam archaeologist might expect the CAP program to 

rewrite Hohokam archaeology. To be sure, CAP has already generated a 

great deal of new data but it does not necessarily provide crucial tests 

of the competing hypotheses that abound about the Hohokam. For example, 

CAP data would be hard pressed to show whether the Hohokam population 

grew or declined from the Sedentary to the Classic Period. Other major 

active topics of research such as those related to the Hohokam chronolo

gy, Hohokam origins, and the fate of the Hohokam will also not be easily 

answered because such questions are simply difficult to answer unless 

crucial pieces of data are identified and a specific search is made for 

them. In addition, the connection between data and reconstruction of 

prehistory is often so tenuous that rewriting prehistory is not linked 

all that closely to data. For example, Cushing's (1888) early "just-so 

story" of the Hohokam as a highly structured class society was discarded 

by later interpretations caught up in the use of time to explain 

differential burial, architectural and artifactual distributions, but 

current musings about a Hohokam state have returned some of Cushing's 

ideas to favor once again. In my opinion, the milieu of research and 
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the ruling paradigm has more to do with our larger reconstructions than 

our very "insecure"" data, which cover only a small part of the total 

field, are strongly biased in unknown directions and bear the burden of 

explaining complex sturctures and relationships (see Boulding 1980). 

Perhaps the most positive development that has occurred is that 

the beginnings of a cooperative relationship have been developed between 

the agency and the professional community. Ambiguities within such 

partnerships can provide the flexibility needed to get the job done, but 

if the relationship becomes an adversarial one, such ambiguities can 

become battlegrounds for inefficient, if not destructive, efforts (see 

Shapiro and Heller 1982). The willingness of all involved to work 

together is essential if the research potential of big archaeology is to 

be achieved. 



CHAPTER 4 

THE RESEARCH POTENTIAL OF BIG ARCHAEOLOGY 

In Chapter 1, I argued that the birth of big archaeology was an 

uneasy one. Rather than a celebration of new life, there is instead 

paranoia throughout the discipline and a general concern that the baby 

is about to be thrown out with the bath water. In fact, the National 

Research Council (NRC), an organization affiliated with the National 

Academy of Sciences, has recently organized an exploratory investigation 

of the problems afflicting the discipline--problems which have been 

identified as stemming largely from the development of CRM (Goslin 

1982). The historical review in Chapter 2 indicated that such National 

Academy reviews have typically occurred when the discipline was facing 

crucial decisions. The NRC has identified almost a dozen problem areas 

but most of them can be collapsed into the issue of getting meaningful 

research out of the unprecedented amounts of money currently being 

spent. 

The common, facile explanations that have been offered for the 

poor showing of CRM to date are that the bulk of the money has been 

spent for inventory surveys rather than excavations, and that the field 

grew so fast that appropriately trained researchers were simply not 

available for the positions created. Although there may be a grain of 

truth In such suggestions, they seem to be off target. After all, 

surveys can be just as exci ting and meaningf\.J1 J .;Ii~'i -~h vehicles as 
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Secondly, the commonly recognized glut on the current 

academic market indicates that numerous qualified graduates were and are 

available for the new pod tions • The basic inadequacy wi th these and 

numerous other suggested reasons for the problems besetting our disci

pline today is that they lack an appreciation of the larger structural 

and contextual changes that are occurring. The discussions in Chapters 

I and 2 above demonstrate that although we have previously weathered 

paradigm changes, there is no historical precedent for the magnitude of 

changes we face today as exemplified by the case study presented in 

Chapter 3. I suggest that the birth of big archaeology is as radical a 

development as the birth of big science described by Price (1963, 1975). 

Price's Model of Big Science 

Price has shown that the enterprise of science, as a whole, has 

grown in an extremely regular and exponential fashion since the mid

l600s. He argues that in the 1940s and 1950s this 300 year long pattern 

began to change as the exponential (J-shaped) growth curve began to 

evolve into a logistic (S-shaped) curve reflecting the approach of a 

saturation point (Price 1971). 

Price has labeled the first 300 years of the growth trend 

"little science." The rate of exponential growth throughout this period 

was such that it led to a doubling in size every 10 to 15 years. 

Therefore, what Price calls little science actually got to be quite 

large, but he reserves the label "big science" for the adaptations that 

have occurred as scientists have adjusted to the current era of slowing 

growth (Fig. 4.1). If the logistic growth curve continues to develop in 
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Figure 4.1. Model of the growth of science (after Price 1963, 1971, 
1975). 
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a regular fashion, we will face a future era of virtually no growth and 

even more radical adjustments, which might be labeled "saturation 

science." 

Any exponentially growing system must make adjustments when its 

rate of growth slows, and science is no exception. Price has noted 

several adaptations that distinguish big from little science. For 

example, the venerable scholarly journal article (which dates from about 

1665) is being replaced with person-to-person communication. Although 

Price (1963:62-70) argues that a major function of scientific journals, 

at least since about 1850, has been as a forum for claiming credit for 

research results rather than for communicating information, it seems to 

be even more so now. If a researcher first learns of a new development 

through a journal article, it is a virtual certainty that he is at least 

a few years behind that particular scientific frontier. 

Another change that big science has wrought is that great 

teachers guiding groups of their students are no longer the primary 

leaders of research. They have been replaced by what Price calls 

invisible colleges, which are groups of about 100 informally organized 

scientists. These invisible colleges, which tend to be peopled by 

hustling "grantsmen" led by a handful of the most talented scientists, 

are effective mechanisms for attacking specialized pieces of the 

scientific frontier (see Crane 1972; Griffith and Mullins 1972). 

The motivation for individuals to pursue scientific careers also 

seems to have changed with the advent of big science. The apolitical 

lone wolves who merely wanted an opportunity to follow their maverick 
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interests are being replaced by those who become scientists for social 

status, financial reward, and even potential power. 

All of these adaptations have the potential for increasing the 

efficacy of science which probably explains why they have appeared. 

Contrary to popular perceptions, science has not been particularly 

efficient. Long ago Lotka (1926) recognized that little science was 

less than optimally organized, least insofar as the production of 

scientific literature is concerned. Lotka formulated a law which states 

that a very small percentage of practicing scientists produce most of 

the literature. He suggested that the number of authors producing E. 

2 papers is proportional to l/n. Price (1963:43-49) argues that the 

exact form of the equation must be modified somewhat, but actual data do 

confirm that the top ten percent of the scientists in any field will 

produce a third of the literature. If we assume that a field of 

research has 1,000 papers, it took about 300 authors to produce them. 

Although each author produced an average of about 3 1/2 papers, approx!-

mately 180 authors would have written only one. About 30 authors would 

have written at least 10 papers and no more than 10 authors would be 

highly prolific major contributors to the field. 

Price explains this inherent inefficiency as being largely due 

to the distribution of scientific talent. He concludes that Galton 

(1869) was correct when he originally observed that the creativity of 

geniuses is a rare but fairly predictable phenomenon. Price likewise 

argues that scientific ability is a highly clustered talent. The best 

talent thus represents the tip of a pyramid supported by a masssive base 

of journeyman scientists. In order to raise the height of the pyramid 
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one unit, it takes an eightfold increase in the volume of the pyramid 

which is, of course, concentrated in its massive base. Price goes so 

far as to suggest that exponential efforts are required to keep increas

ing knowledge at a simple linear rate. 

Does Price's model apply to archaeology? I think there is 

substantial evidence that it does. I have demonstrated elsewhere that 

the anthropological discipline has conformed to the exponential pattern 

of growth, doubling in size every 15+5 years (Rogge 1976). Lotka's law 

of the clustering of scientific productivity also seems to apply to 

anthropolgy. Figure 4.2 displays three tests of Lotka' s law based on 

the 40-year cumulative index of the American Anthropologist from 1888 to 

1928 and the 30-year cumulative index of American Antiquity from 1935 to 

1965. The graph demonstrates that the anthropological literature is 

also produced by a small proportion of the practitioners of the disci

pline. Actual increase in knowledge is difficult to quantify, but if we 

use the development of the paradigms described in Chapter 2 as a 

measure, we seem to be achieving a linear rate of increase yielding two 

"paradigm units" per century. 

In chapters 1. 2 and 3 I have shown that modern archaeology is 

certainly large compared to earlier eras of research, but has the growth 

of our discipline actually started to slow as predicted by Price's 

model? Direct evidence to support a shift in the growth trend is 

somewhat tenuous. Perhaps the clearest indication is provided by the 

slowing of the growth of departments awarding Ph.D.s in anthropology. I 

have shown elsewhere (Rogge 1976 :832) that through 1971 these Ph.D. 

departments were growing in a remarkably regular (r E 0.99) exponential 
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fashion doubling in number about every 19 1/2 years. However, the next 

decade of growth slowed remarkably as shown in Figure 4.3 and the 

exponential curve has been converted into a logistic curve. 

The growth of journals also seems to be slowing. Through 1970 

anthropological journals were also growing in a very regular (r - 0.99) 

exponential manner doubling in number about every 24 1/2 years (Rogge 

1976:832). A plot of specifically archaeological journals again 

indicates that during the past decade the exponential curve has been 

altered into an S-shaped logistic curve (Fig 4.4). 

Other evidence of the slowing of archaeology is more equivocal. 

Figure 4.5 shows the number of Ph.D.s granted annually to students 

specializing in archaeology. The number of annual awards has declined 

since the mid-1970s and a logistic curve could be made to conform to the 

plot, but the pattern is not clearcut. Previous episodes of decline 

have occurred and have been followed subsequently by renewed growth. A 

cumulative plot of archaeology Ph.D.s seems to indicate that we are 

still in an era of continuing exponential growth (Fig 4.6). 

The last piece of evidence I have examined is the growth of 

membership in the Society for American Archaeology which still repre

sents the mother organization for American archaeologists. The growth 

curve shown in Figure 4.7 is ambiguous largely because so many uncertain 

and conflicting membership counts have been published for the last 

several years. The data just are not adequate for evaluating whether or 

not the rate of growth is ch&nging. 

In summary then perhaps the evidence is indicating tha t the 

growth of academic anthropology as a whole is slowing but that 
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Figure 4.3. The growth of anthropology departments awarding Ph.D.s. 
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Figure 4.7. Growth of membership in the Society for American 
Archaeology. Data are from Rogge (1976) and subsequent Society for 
American Archaeology annual business meeting reports. 
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archaeology has so far resisted this trend. This does not seem unreas

onable in light of the rapidly increasing level of funding identified in 

Chapters 1 and 2. Apparently this growth is being channeled into 

nonacademic aspects of the discipline. In fact, the growth of CRM as 

measured by increases in the number of federal archaeologists has 

exploded. Beginning in about 1970 this field has doubled every 1 to 2 

years (Rogge 1981). What appears to be a slowing in the growth rate of 

journals is a troubling one in this context because it confirms the 

general observation that the results of CRM are not being widely 

disseminated. 

Although an actual slowing in the growth rate of archaeology has 

not been demon9trated, the threat certainly seems to be there and many 

of the adaptations to big science which Price identified do seem to have 

their counterparts in our discipline. For example, we do seem to have 

our equivalents of invisible colleges. SARG, the Southwestern 

Anthropological Research Group, may be our classic example (Gumerman 

1971, 1972). Behavioral archaeologists and system archaeologists may be 

other groups functioniag as invisible colleges (see Willey and Sab10ff 

1980:248-261). Some of the recently proliferated state level archaeo

togical societies also seem to be invisible colleges primarily of a 

local CRM orientation (Downer 1983). 

The historical review in Chapter 2 has indicated that political 

archaeologists are certainly not new, but the recent hiring of congres

sional liaisons or outright lobbyists by the SAA, the formation of 

political action groups such as Americans for Historic Preservation, 

plus the use of the courts as an arena for what my be called judicial 
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archaeology all seem to indicate that the era of the apolitical, lone 

wolf archaeologist is behind us. Having made my case that we are in an 

era of big archaeology and all it entails, I next explore in more detail 

some of the problems afflicting big science and likeweise big 

archaeology. 

The Diseases of Big Archaeology 

When Weinberg (1961) first coined the term big science, he 

identified three diseases which afflicted it. He labeled them (1) 

"journalitis", (2) "moneyitis", and (3) "administratoritis." The first 

problem to which Weinberg referred was the tendency to argue technical 

issues in the popular press or the congressional committee room. He 

related this to the need to generate and maintain public support for 

ever increasing research budgets but deplored the trend toward rewarding 

the spectacular rather than the perceptive. The second problem he 

identified was the inclination to spend more money rather than more 

thought •... He argued that researeh money was not necessarily correlated 

with thought, and plentiful money may even tend to reduce the motivation 

for clearer thinking. The last problem stemmed from the ever increasing 

burden of supporting more scientific administrators at the expense of 

actual researchers. The most insidious aspect of this third disease 

according to Weinburg was that science dominated by administrators tends 

to become the attenuated science that administrators can understand. 

Big archaeology seems to have contracted each of the big science 

diseases identified by Weinberg. Johanson and Edey's (1981) Lucy is 

perhaps the epitome of anthropological best sellers to date. It would 
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seem to be a triumph in our attempts to transmit our research results to 

the public. Unfortunately, the book seems to have backfired insofar as 

it, at least partially, is responsible for the recent Ethiopian govern

ment decision to close the most promising field of human origins 

research to foreign researchers (Lewin 1983). Journalitis appears to be 

the diagnosis. 

Perhaps the most continuously and persistently voiced concern 

within CRM is to communicate more effectively with our tax-paying 

public. We have yet to even effectively communicate the intricacies of 

our jury-rigged "compliance" process to the engineers whom we expect to 

work closely wi th us in trying to incorporate our research into their 

planning process. At least one hydrologist has been forced into writing 

his own guidelines for his colleagues to use in incorporating our data 

(A1tshul 1980). Other more flashy attempts to communicate with the 

general public such as Early Man magazine, are evidently having a 

difficult time of finding sufficient subscribers to support themselves. 

We obviously have a long way to go in developing effective public 

communication programs. Scientists do bear a responsibility for 

speaking out on complex technical issues, but the failure to clearly 

identify and separate expertise from value judgments has eroded public 

confidence and the availability of research funds (National Research 

Council 1982). Weinberg's basic suggestion about keeping our journalism 

distinct from our technical papers seems to be the best advice voiced 

yet. 

As discussed in Chapter 1, there also seems to be adequate 

evidence of archaeology having contracted moneyitis. The data presented 
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in Chapter 1 regarding total CRM expenditures is not particularly 

rigorous but the indications that as much as a third of it may be going 

for program administration is an appalling indication that we have also 

contracted administratori tis. On the brighter side, the Salt-Gila 

Aqueduct mitigation project, the largest single study of the CAP program 

to date, is being administered by the contractor for less than 10 

percent of the contract costs. However, the internal Reclamation 

adminstration program costs would probably add an additional 10 percent. 

In addition to these three diseases, big archeology seems to 

have contracted several other maladies. First, we suffer the affliction 

of super growth. It has been shown that beginning about 1970 CRM 

exploded. As measured by the increase of governmental staffing of 

public archaeologists, the field was doubling in size every 1 to 2 years 

(Rogge 1981). Such a rate of exponential growth cannot continue long or 

it would swamp the entire discipline. "Reganomics" may have already 

curtailed the growth, although that remains to be documented. The rapid 

growth which we have experienced has already turned our research 

structure topsy-turvey. As the market for public archaeologists 

expanded it was the junior archaeologists who moved into these positions 

rather than the senior archaeologists secure in academia. This had 

several disturbing results. As CRM came to be the source of research 

funds, junior archaeologists were in the position to manage and fund the 

research of some of their academic seniors. Such inverted social 

relationships have been a source of uneasiness (Fitting 1982a). Scien

tific administrators are usually senior researchers who have worked 

their way up through the ranks. We are perhaps lucky that "it is easier 
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to tell other scientists how and what to do than to do it oneself" 

(Weinberg 1961:162) because CRM administrators are commonly junior 

archaeologists. On the other hand, senior archaeologists may not have 

been any better trained for these new types of positions. At any rate, 

this problem should be temporary as expertise is acquired and passed on 

to the next generation. However, the lack of paradigm leaders within 

the dominant institutional research setting would seem to be a signifi-

cant departure from the pattern of earlier paradigms as discussed in 

Chapter 2. 

Another problem has been the conservative approach of the 

established research institutions. Many of the new contract funds have 

gone to new, private businesses or new divisions within more established 

museums or departments. These new research teams tend to be peopled by 

junior archaeologists, again, who operate largely on a contract-to-

contract basis. Such an ad hoc approach is reminiscent of archaeology's 

earliest exploration days and is certainly not the type of structure 

that will attract and keep the most talented researchers. 

As a result CRM also seems to suffer from what sociologists of 

science have called the Matthew effect, and in some cases an additional 

podunk effect (Gaston 1978). Both of these effects stem from the highly 

clustered nature of scientific talent and productivity which Price 

documented. The Matthew effect takes its name from a parable about free 

enterprise related in the Gospel of Matthew. The parable tells of three 

stewards. One was given much, a second a moderate amount, and the third 

a little money to invest. The first two invested wisely and were able 

to offer their client generous returns. The one given little buried his 
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money which, of course, was a less than successful strategy. Matthew 

concludes the parable with the aphorism that "unto everyone that hath 

shall be given, and he shall have abundance; but from him that hath not 

shall be taken away even that which he hath" (Matthew 25:29). Because 

the rapidly expanding field of CRM has been peopled with junior archae

ologists who have little, the reputation of the field probably suffers 

from the Matthew effect. 

The podunk effect was coined to account for the fact that the 

bulk of scientific productivity is associated with the larger research 

centers. Some have even suggested that there is a minimum critical mass 

of graduate students that must be present to give a scholar a chance of 

more than average success (Fleming 1965). Because CRM funding tends to 

be distributed on the basis of political factors or contruction projects 

rather than on the basis of scientific quality, it tends to be spread 

more evenly across the country than are the major centers of archaeo

logical research. Therefore, some CRM research is bound to suffer from 

the podunk effect. Political distribution of research funds to promote 

"social justice" has been recognized as a threat to research because of 

the potential dilution of quality (Fleming 1965; Gaston 1978). 

The Matthew and podunk effects are related to yet another 

problem which is the almost pathological decentralization of CRM. It is 

not only spread across every state but the federal government approach 

as been to spread the program across numerous agencies. NPS apparently 

had the chance to dominate the program as CRM was born but it was so 

ineffective that alternatives were sought. In 1968 the Advisory Council 

on Historic Preservation (which was then a unit of the NPS) made a 
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conscious decision to decentralize by structuring "compliance" so each 

agency would have to develop internal staff expertise (NPS 1971). This 

stands in marked contrast to Powell's bureau approach with the BAE or 

other modern national CRM programs such as that of New Zealand which has 

a single centralized archaeological agency that "loans" archaeologists 

to other development agencies as they are needed (Ritchie 1979, 1981). 

However, such programs are considerably smaller than our current 

efforts. The creation of the Heritage Conservation and Recreation 

Service (HCRS) in 1978 proved to be a futile, short-lived attempt at 

consolidating some aspects of the federal program. Numerous other 

agencies had already established their own cutural resource programs by 

then and HCRS died quietly in 1981. Nongovernmental participants in CRM 

often complain about the fact that they, in effect,' have to deal with 

numerous governments because of the varying interpretations and strate

gies among the various agencies. Recent attempts at developing national 

research topics seem to be an effort to combat this decentralization, 

but the suggestion has met with less than an enthusiastic response (for 

example, Adams 1982; Judge 1982; Moratto 1982; Thomas 1982). 

Perhaps the most insidious of all diseases affecting big 

archaeology is one I call the technology mentality. It stems from the 

old distinction often made between basic science and applied science or 

technology. The tendency to think of CRM as applied science, derivative 

science or technology (Mayer-Oakes 1981, 1982; Spaulding 1979) is 

dangerous because it tends to imply that CRM research potential is 

limited. The classification also casts a general aura of "dirtiness" 

because it stands in contrasts to "pure" basic science, and just as 



214 

experimental physicists tend to be accorded less glory than theoretical 

physicists, CRM archaeologists tend to be accorded second class citizen

ship behind their academic counterparts. As discussed in Chapter 2, this 

is a classification carried over from the River Basin Survey era. 

Others have rejected such bases for distinguishing between 

science and technology as illusory (Layton 1972; Price 1975:117-135). A 

more appropriate analogy may be to consider science and technology as 

mirror-image twins. They are different communities with reversed 

priorities and different goals and values. Both endeavors are highly 

competitive and highly creative occupations, but that scientists claim 

their credit in a much different way than technologists. A scientist 

must openly publish his new knowledge while a technologist guards his 

developments as trade secrets. He goes public in the form of advertise

ments only after he has a secure patent. Thus, scientists tend to be 

rabid writers in order to announce and claim credit for their advance

ment of the frontiers of knowledge, while technologists tend to read 

voraciously in order to increase their capacity for insight in advancing 

the state of the art at the technological frontier. The products of 

science appear to be dictated by nature, that is, there is one reality 

to be understood. A Martian would eventually arrive at the same 

scientific laws our science has formulated, although the history of 

paradigm shifts demonstrates that our understanding tends to be heavily 

influenced by "scientific cultures. II Technology on the other hand seems 

to be much more culture-bound and a rather arbitrary development. 

Different historic trajectories could produce very different 

technologies. 
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It would seem that given these distinction, CRM is obviously not 

technology. Although some CRM archaeologists may tend to become 

somewhat secretive when preparing competing proposals for a contract 

study, the winner is clearly expected to publish results openly. We all 

have been told over again and again that any 10 archaeologists will want 

to excavate a site in at least 11 different ways, but we do expect that 

they would all approximate a reality about the past represented at that 

site. 

Instead of viewing our move out of academia as a signal that we 

are developing into technologists, it may be more appropriate to see it 

as a symbol that we are becoming scientists rather than historians. 

Price (1975:132-133) points out that nearly all nonscience Ph.D.s end up 

in academia teaching their replacements. On the other hand, only about 

20 percent of science Ph.D.s are recycled back into academia. The rest 

are hired by society to perform other jobs for which the public is 

willing to pay. As was pointed out in Chapter 2, science has always 

tended to be "sold" to the tax-paying public by pointing to its useful 

applications, but despite the certainty of a link between science and 

technology, it is a weak one (Layton 1972; Price 1975:131). Science as 

a whole leads to useful technology, but it is difficult to predict 

specific benefits of any given line of basic research. Although 

attempts to identify and weed out the "useless" sciences is generally 

recognized as a tragic strategy, this is probably not the reason society 

pays for archaeology. 

To be sure, there does seem to be some potential for actual 

technological benefits stemming from archaeological research. Claims 



216 

range from the use of archaeological laws for better engineering of 

solutions to such social problems as poverty (Martin and Gregory 1973) 

to more mudane realms such as the extension of historic climatic records 

for use in flood control and land use planning (Dixon 1977; Gelburd 

1982; Gunn 1979), or the reconstruction of lost technologies such as 

water harvesting (Evanari and others 1971) or certain mining processes 

(Teague and Shenk 1977). However, the major product we produce current-

1y is a historical perspective. Building that perspective is basic 

research, not technology. If CRM is not producing much basic research it 

is because the mechanism for getting CRM archaeologists to the research 

frontiers are lacking and we had better cure this disease rapidly or it 

could be fatal for big archeology. 

As I have argued elsewhere, the problem faced. by CRM is design

ing effective strategies for approaching research (Rogge 1979b). The 

early processua1 archaeologists tried to pass off Hempel's (1965) 

deductive-nomological model of .explanation as an ideal discovery 

strategy when in fact Hempel and most phi10sphers of science would limit 

the application of such models only to justifying scientific knowledge. 

Two divergent discovery strategies have been described by 

Reynolds (1971). He labels one the theory-then-research or "Dennis the 

Menace approach" to jigsaw puzzles. Dennis would dump out all the 

pieces on the floor, quickly identifying some blue pieces as sky, brown 

ones as earth and some green ones as grass and bushes. By leaning on a 

few pieces and bending a corner or two, he forms a coherent picture with 

which he is satisfied until someone produces a better picture. 
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The other research strategy Reynolds calls research-then-theory 

or the "Margaret approach" to puzzles. She starts by laying out each 

piece carefully, meticulously fitting a few pieces together here and 

there, hoping to find out how each tiny cluster fits into the big 

picture before it is time to clean up for dinner. She may point out to 

Dennis that his puzzle has a gap or a piece left over and could not 

possibly be correct. Dennis responds by quickly rearranging his puzzle 

now calling the blue ones ocean, the green ones seaweed and the brown 

ones smog over Los Angeles. He roars off on his tricycle leaving 

Margaret to spend the afternoon plodding along by herself. 

There are obvious flaws with each strategy and most scientific 

research probably involves a combination of both. There has perhaps 

been a tendency on the part of CRM archaeology to be dominated by the 

Margaret approach (King 1971). Within CRM it is commonly assumed that 

every piece of data is equally useful and that diligent data gathering 

will eventually reveal the big picture. Such an approach bears a burden 

of inefficency. However, it is difficult to rely on the Dennis strategy 

when the data set is provided a priori by a development project. CRM 

thus faces the difficult task of formulating and using a "data-then 

theory-then research" strategy. 

At any rate, the development of truly revolutionary basic 

science seems to be at the mercy of serendipity (Thomas 1978). If 

science in general cannot program such development of basic science, it 

is unrealistic to expect CRM to do so. However, it does seem reasonable 

to expect CRM to do basic archaeological research. As CRM's share of 

the research field increases, the probabilities of it generating basic 
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prove fatal. 

Conclusion 
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It would seem that many of these issues facing big archaeology 

today could be resolved if we could answer three major questions. The 

first is, "What should the program be accomplishing?" As remarkable as 

it seems, a clear sense of purpose seems to be lacking. My thesis 

throughout this paper has been that big archaeology should be producing 

big research results. Because big archaeology arose in a CRM context 

peripheral to academia and closer to bureaucratic regulation, it appears 

as if near term goals, such as building site inventories, analyzing the 

impact of project development, or fighting to preserve a particular 

site, have blinded us to the ultimate use of cultural resources for 

understanding the past and the implications of such understanding for 

shaping our present and future world. Unless big archaeology enhances 

our historic perspective it is missing the mark. 

The second question is "Who should guide this research?" The 

structure of the current system is clearly shifting the burden to 

governmental program administrators who are in almost all cases not the 

researchers closest to the data. This situation is not inherently 

intolerable but it can lead to problems because, in general, government

al cultural resource managers seem to do to archaeology what military 

bands do to music. After completing much of the analysis for this 

paper, it was disconcerting for me to read Wauchope's (1966) complaints 

about having to perform what he felt were meaningless unit cost analyses 
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during his WPA survey. It struck me that I may have more in common with 

1930s bureaucrats than with research archaeologists. Unit cost consid

erations are an anathema to the world of science but they are a fact of 

life (Fitting 1981). Because we cannot ignore them, we must never 

forget that they are only a means to an end. 

It is commonly assumed that the way to enhance the leadership of 

the governmental CRM program is to upgrade the minimum qualifications 

for staff positions. ! suggest that instead of such a "push" approach, 

a "pull" tactic may be more effective. Some guiding beacon to instill 

enthusiasm and esprit would be a welcome change. Currently, the staff 

of governmental archaeologists clearly seem to lack the highly respected 

researchers who could do this. A John Wesley Powell is needed, or even 

a Frank H. H. Roberts would be an improvement. 

Joseph Henry writing in 1847 discussed his plans for the new 

Smithsonian Institution. He argued that its primary goal should be to 

stimulate original research by pouring "fresh material on the apex of 

the pyramid of science, and thus to enlarge its base" (quoted in Hinsley 

1981:34). This remains an eloquent and appropriate statement of 

governmental science, but first-rate reserchers simply are not being 

attracted to the government CRM program. That will have to change or 

the government should relinquish allocation of its financial support to 

more appropriate expertise. The current CAP strategy is at least an 

attempt to cope with this problem. The government staff is functioning 

more as facilitators. In consultation with the professional community 

they attempt to identify appropriate arenas of research. Individual 
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contract researchers then have the opportunity to apply their expertise 

within this framework on individual studies within the program. 

A third question is, "Hew can big archaeology be made more 

efficient?" Answers to the first two questions, that is effective 

research guidance, will certainly help. A major problem is overcoming 

the Matthew and podunk effects within CRM. Efforts by some top govern

mental administrators to identify broad national research topics to 

which all researchers could contribute is one strategy for getting more 

archaeologists effectivly employed on the research frontiers. It 

certainly is one possible way of escaping the current built-in develop

ment project orientation which almost automatically guarantees that 

research will be reactive, rather than proactive and therefore less 

efficient. However, ,the "marketing" of this approach has been less than 

effective. It is often perceived as an unwarranted, restrictive "push" 

rather than a "pull" toward laudatory research. Somehow we must escape 

the confines of the project approach, although development projects are 

clearly the source of our current financial strength. 

I realize I have offered few concrete answers to the questions 

posed. I do suggest that they are at least appropriate questions. 

Perhaps I have provided a perspective that will allow us to work towards 

cures for the diseases of big archaeology, and let us capitalize upon 

the opportunity to produce big research results. 



EPILOGUE 

It has been suggested that one of the easiest ways of getting a 

new idea is to read on old book (Fontana 1963). Perhaps I have shown 

that the history of old archaeology is interesting, not arcanely so, but 

in the sense that it provides a relevant perspective on our modern 

discipline. In this paper I have attempted to demonstrate that our 

discipline has embarked upon an era of big archaeology and that big 

archaeology faces many problems, the greatest of which is living up to 

its research potential. Although big archaeology was born near the 

advent what I have referred to as the processual paradigm, it was 

ushered in by a new institutional basis for research that has come to be 

known as CRM. I have also tried to show that the discipline has 

experienced at least three previous paradigms and that each of the 

earlier paradigm revolutions was also accompanied by institutional 

changes in the dominant research contexts. My historical review has 

indicated that domination by governmental support is not new, nor is 

governmental funding the simple, primary cause of the many ills facing 

big archaeology. Rather we seem to be experiencing, belatedly, problems 

first faced by big science a few decades ago. 

As I have suggested before (Rogge 1979b), it may be useful to 

adopt Buckminster Fuller's (1968) analogy for mankind's current situa-

tion. He suggests that for millions of years, ,~e have been living 

within an egg, absorbing nourishment from the yolk of natural resources 

cushioned by the egg white of a resilient environment. Now our 
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population is so large that the egg has cracked and we have hatched. We 

now face the task of comprehending our world well enough to plan and 

manage our environment~ which has become fragile because of our ability 

to modify it either intentionally or unintentionally. Perhaps the birth 

of big archaeology is also really a hatching and we will have to do more 

conscious planning for the future of our discipline. 

Nicholas von Hoffman (1983) has pointed out that about 10 years 

ago politicians began to borrow the adjective "structural" from the 

jargon of social scientists. He argued that it was used to label phe

nomenon, such as poverty, unemployment and budget deficits as being 

"structural" implying that the defects were inherent in the system and 

mere individuals were helpless in changing the situation. In many ways 

the thrust of this paper was to define the structural problems of big 

archaeology, but my intention has been to identify the problems so they 

can be attacked. 

Although this paper has shown that structures for research are 

at least in the long term fluid and dynamic, I must admit that we face 

many problems in altering the structure we now have. Not the least of 

our problems is that we have acquired bureaucratic trappings. Bureau

cracies are institutions wherein words speak louder than action, 

competence has little to do with position, and the rate of hierarchical 

ascent is in direct proportion to a capacity to conform and accommodate 

the moods, prejudices, and desires of superiors. It has been hypothe

sized that a major function of bureaucracies is to stabilize and block 

the actions of would be reformers, revolutionaries, tyrants, and poli-

ticians (Jansen 1978). If this interpretation is correct, altering 
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bureaucracies is a devastating challenge, but they can be changed (for 

example, see Mazmanian and Nienaber 1979). 

We can take heart in the fact that we are evidently pre adapted 

to cope with such a task. In his popularized account of the evolution 

of human intelligence, Carl Sagan (1977) discusses MacLean's (1973) 

theory that the human brain is not a single organ but three inter

connected biological computers each corresponding to a separate major 

evolutionary step. The inner most brain is the reptilian complex which 

developed with the evolution of dinosaurs hundreds of millions of year 

ago. It is surrounded by the limbic system associated with the develop

ment of mammals which occurred about 150 million of years ago. The 

outer neocortex, is present in higher mammals and primates, abnormally 

massive in man, and supposedly the seat of all those things which 

distinguish us from other animals. According to the model; each brain 

has "its own special intelligence, its own subjectivity, its own sense 

of time and space, its own memory, motor and other functions" (Sagan 

1977: 57, quoting MacLean). 

Sagan cites evidence. indicating that the reptilian complex is 

the seat of such behavioral traits as aggressiveness, territoriality, 

ritual and the establishment of social hierarchies. In other words, the 

traits associated with bureaucracies and politics. Therefore dinosaurs 

may have invented bureaucracies several hundred million years ago. If 

they were able to survive for millions of years, our probability of 

surviving the bureaucracies of big archaeology should be high. The 

analysis of the CAP cultural resource program has shown that substantial 

changes in a bureaucratic program can occur relatively rapidly. 



APPENDIX 

AN ANNOTATED BIBLIOGRAPHY OF CULTURAL RESOURCE STUDIES 
FUNDED BY THE CENTRAL ARIZONA PROJECT THROUGH 1982 

(PRESENTED CHRONOLOGICALLY) 

This appendix consists of an annotated bibliography of 48 

completed archaeological or historical reports and 7 ongoing contracted 

cultural resource studies associated with the Central Arizona Project 

(CAP). The annotation is oriented toward documenting various aspects of 

the research management of each study and is designed to facilitate 

evaluation of the trends of changing research strategies. A standard set 

of categories of information is presented for each report including (1) 

author(s) and report title, (2) report size and report number(s) (which 

were asssigned by the Bureau of Reclamation to reflect the sequence in 

which they were completed, and the acquisition number for those reports 

which are available from the National Technical InfClrmation Service 

(NTIS», (3) principal investigator(s), (4) type of project, (5) dates 

of fieldwork, (6) location and environmental setting, (7) project size, 

(8) study purposes and goals, (9) research methodologies, (10) summary 

results (often accompanied by a table), (11) funding source and amount, 

(12) unit cost by various categories, (13) level of effort, (14) unit 

effort by various categories, and finally (15) comments on the context 

of the study and evaluation of the results. 

These categories of information have not always been consider-

ed worthy of reporting and therefore the data often had to be obtained 
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from Reclamation files and project files of some of the contracting 

institutions. Often the information had to be estimated and therefore 

calculations of such indexes as unit costs and efforts should be 

interpreted usually as only approximations. 

AUTHOR/TITLE: 

W. Wasley, W. 
1965 Report of surveys conducted by the Arizona State Museum for 

the National Park Service. 
University of Arizona. 

Tucson: Arizona State Museum, 

PAGES/REPORT NO.: 23 pp./none 

PRINCIPAL INVESTIGATOR: William W. Wasley 

TYPE OF PROJECT: This aspect of the project was a preliminary survey. 

Excavations at two sites near Bylas were also made under this contract 

but reported elsewhere (see Johnson and Wasley 1966). 

DATE OF FIELDWORK: October 1963 - January 1964 

LOCATION/ENVIRONMENTAL SETTING: Five separate areas (four proposed 

reservoirs and a river channel clearing zone) were surveyed. These 

ranged from the Alamo Dam site 0 the Bill Williams River in west-

central Arizona to the Salt and Gila River channels in the Phoenix area, 

the Orme Dam site at the confluence of the Salt and Verde Rivers, and 

the Buttes and Camelsback Dam sites on the middle Gila River between 

Florence and Safford in eastcentral Arizona. The natural vegetation in 

all of these areas is Sonoran desertscrub. 

PROJECT SIZE: About 138.5 river miles (223 km) were surveyed. The 

width of the area surveyed is not specified but must have averaged at 

least 1 to 2 miles (1.6-3.2 km) for a total survey area of probably 150 

to 250 mi2 (400-650 km
2). 
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PURPOSE/GOALS: This was an initial inventory survey of proposed U.S. 

Army Corps of Engineers (Corps) project areas looking for sites to be 

salvaged. 

METHODOLOGY: Survey techniques were not discussed but obviously 

substantial survey by vehicle was required to maintain the average 

survey rate of 2 to 7 mi2 (5-18 km2)/person day. 

RESULTS: A total of 47 sites were recorded, that is about 1 site/3-5 

2 2 2 2 mi (8-13 km ), and 13 sites, that is 1/12-19 mi (31-49 km ), were 

recommended for additional study. The results by survey area are shown 

on Table A.I. 

FUNDING: NPS contract no. 14-10-0333-995 (Funding was provided by the 

Corps, but contract costs were not reported.) 

UNIT COSTS: Unknown 

LEVEL OF EFFORT: 18 field crew days (The size of the crew was not 

reported but was probably only 2 to 4 people.) 

UNIT EFFORT: 0.3 field person days/mi2 (0.1/km2) (estimated) 

1.1 field person days/site (estimated) 

COMMENTS: Although this survey was not funded by CAP, several of the 

proposed Corps projects surveyed were subsequently incorporated into the 

CAP plan. This survey was very much in the mode of the River Basin Sur-

vey strategy which formed the background for the CAP cultural resource 

program. The strategy included checking files for previously recorded 

sites and making field searches of the most likely spots for unreported 

sites. It commonly resulted in recording a few big sites for each day 

in the field. Sal vage recommendations were usually focused on large 

sites with deep deposits. It is interesting to note the unusual 



Table A.l 

SUMMARY OF SURVEYS MADE BY THE ARIZONA STATE MUSEUM FOR THE CORPS OF ENGINEERS IN 1963/64 

Area Surveyed 
Survey Area (river miles) 

1. Gillespie Dam to Granite Reef Dam, a 
channel clearing project, Gila and 
Salt Rivers (subsequently considered 
as an alternative for Orme Dam under 
the Central Arizona Water Control 
Study associated with the CAP). 75 

2. Buttes Dam and Reservoir area, Gila 
River (subsequently authorized as a 
CAP feature). 4 

3. Camelsback Dam and Reservoir area 
(subsequently considered as an 
alternative to Hooker Dam, an 
authorized CAP feature). 19c 

Number 
of Sites 
Recorded 

6 

none 

a Survey Effort 
(field days) 

6 

2 

3 

Recommendations 
For Further Study 

none 

1 site 

complete 
survey 

a. Five additional sites originally recorded within the survey area by the Gila Pueblo 
Archaeological Foundation were determined to be destroyed by urban expansion, agricultural 
development, or channel cutting. 

b. The size of the creli was not specified, but very probably was no more than 2 til 4 people. 

c. Survey of an additional 3 river miles along Eagle Creek was not completed. N 
N .... 



4. Alamo Dam and Reservoir area, Bill 
Williams River (subsequently con-
structed by the Corps. 

5. McDowell (Maxwell) Dam and Reservoir 
area, Salt and Verde Rivers (now 
known as Orme Dam, an authorized CAP 
feature). 

totals 

Table A.l (continued) 

17 .5 2 

23 12 

138.5 47 

2 

5 

18 

none 

a11 12 
sites 

13 sites 

N 
N 
co 
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recommendations that all 12 of the recorded sites in the Orme area be 

salvaged. This was an early indication of the archaeological sensi-

tivity of this area which would later become the subject of some 

controversy. As a follow-up to this survey, one Hohokam village si te 

was partially excavated in the proposed Buttes Reservoir area (see 

Wasley and Benham 1968), apparently with funding from the Corps 

(Contract No. 14-10-0333-1133). 

AUTHOR/TITLE: 

Euler, Robert C. 
1968 An Archaeological Survey of a Portion of 

Granite Reef Aqueduct, Central Arizona. 
Prescott College Archaeological Survey. 

PAGES/REPORT NO.: 7 pp./DI-BR-APO-CCRS 68-1 

PRINCIPAL INVESTIGATOR: Robert C. Euler 

TYPE OF PROJECT: Reconnaissance survey 

DATE OF FIELDWORK: March 1968 

the Proposed 
Prescott: 

LOCATION/ENVIRONMENTAL SETTING: The study encompassed the western 

portion of the feasibiiity alignment for the Granite Reef Aqueduct 

stretching from Lake Havasu to the Agua Fria River. This transect 

crossed several basins and ranges of arid west-central Arizona. The 

only natural water observed was at the Agua Fria River. The area is 

entirely within the Lower Sonoran life zone and the natural vegetation 

of the predominantly level, sandy alluvial plains and valleys traversed 

by the survey transect was dominated by a creosotebush/bursage 

community. 

PROJECT SIZE: The survey area consisted of a transect 500 to 1000 feet 

(152-305 m) wide and 148 miles (238 km) long, which (assuming a 750 feet 
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2 (229 m) average) encompasses about 13,450 acres (5445 ha) or 21.0 mi 

2 (54.5 Ian ). 

PURPOSE/GOALS: This was the initial inventory survey along the proposed 

project alinement and apparently the primary goal was to simply deter-

mine what types of archaeological and historical sites might occur in 

this area, where very little previous research had been conducted. 

METHODOLOGY: The survey was accomplished by helicopter flying 15 to 20 

m.p.h. (24-32 km/hour) about 40 to 60 feet (12-18 m) above the ground. 

Each portion of the alinement was flown over twice and occasional ground 

checks were made at crossings of major drainages and hills or mountains. 

RESULTS: No prehistoric or post-World War II historic sites were 

located, although it was recognized that small sites may not have been 

detected. 

FUNDING: $4,925 NPS purchase order no. 14-10-7:932-21 

75 NPS administrative costs (2%) ---
$5,000 total 

UNIT COSTS: $238/mi2 ($92/km2) 

LEVEL OF EFFORT: Unknown 

UNIT EFFORT: Unknown 

COMMENTS: The lack of sites was attributed to limited prehistoric and 

historic use of the area because of scarce surface water. Subsequent 

pedestrian surveys have revealed the presence of sites but many are very 

small and the extensive sites that have been found are characterized by 

such low artifact densities that detection requires particularly 

intensive survey techniques. Given the preliminary stage of project 
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planning, this survey was appropriate, efficient, and in fact quite 

innovative in its use of a helicopter. 

AUTHOR/TITLE: 

Kayser, David W. 
1969 Archaeological Survey of the Proposed Charleston Dam and 

Reservoir, Southeastern Arizona. Tucson: Arizona State 
Museum, University of Arizona. -

PAGES/REPORT NO.: 32 pp./DI-BR-APO-CCRS 69-1 

PRINCIPAL INVESTIGATOR: William W. Wasley 

TYPE OF PROJECT: Survey (The author stated that it was meant to be an 

"intensive search for all possible sites of an archeological or historic 

nature.") 

DATE OF FIELDWORK: 1968 (summer and fall) 

LOCATION/ENVIRONMENTAL SETTING: The proposed reservoir area is located 

in southeastern Arizona in the San Pedro River Valley between Sierra 

Vista and Tombstone. This is a broad, relatively flat alluvial valley 

bordered by the Mule Mountains and Charleston Hills to the east and the 

Huachuca Mountains on the west. The riparian area along the river 

includes cottonwood, willow, ash, and oak trees. Mesquite bosques are 

also present. The adjacent valley vegetation includes Chihuahuan 

desertscrub and arid grasslands. 

PROJECT SIZE: Almost 20 river miles (32 km) are situated within the 

2 project area which incorporated about 51 mi2 (132.1 km ) but about 8 mi2 

(20.7 km
2 ) within an artillery impact area on Fort Huachuca were not 

surveyed. 

PURPOSE/GOALS: This survey was intended to discover, record, and 
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evaluate sites that might warrant salvage prior to the proposed dam 

construction. 

METHODOLOGY: The survey was accomplished by "foot travel supplemented 

by a four-wheel drive vehicle." 

RESULTS: A total of 113 sites were recorded in addition to 20 previous-

2 2 ly recorded sites yielding a density of 3.1 sites/mi (1.2/km). The 

site classification is shown on Table A.2 of the sites recorded, 21 

(0.S/mi2 or 0.2/km2 ) were recommended for salvage excavation at a 

proposed cost of $113,500 and 12.4 person years of effort. 

FUNDING: $4,000 NPS contract no. 931-23 

400 NPS administration costs (10%) ---
$4,400 total 

UNIT COSTS: Survey 

$102/mi2 ($39/km2) 

$39/site 

$13,300/person year 

Recommended Salvage 

$2,640/mi2 ($1,019/km2 ) 

$S,405/site 

$9,153/person year 

LEVEL OF EFFORT: 4 person months (based on proposed cost estimate) 

UNIT EFFORT: Survey Recommended Salvage 

2 2 2 2 1.9 person days/mi (0.7 /km ) 69 person days/mi (27/kIJi ) 

0.7 person days/site 142 person days/site 

COMMENTS: This survey represents a substantial increase in intensity 

over the River Basin Survey strategy that was more typical of usual 

Arizona State Museum surveys of the time (Wasley 1965). The roster of 

more than 100 sites must have been one of the largest inventories for 

any area of the state. The sequence represented by the sites, which 

spanned from Paleo-Indian to historic Anglo-American times, was 
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Table A.2 

RESULTS OF ARIZONA STATE MUSEUM 
1968 CHARLESTON RESERVOIR SURVEY 

Number Recommended 
Site type Recorded For Salvage 

ANGLO-AMERICAN 20 4 (20%) 
Townsite 2 
Mine 2 
Stage station 3 
Farm/Ranch 7 2 
Graveyard 2 
Other 4 1 (school house) 

MEXICAN PERIOD 1 1 (100%) 
Ranch 1 

INDIAN 109 16 (15%) 
Sobaipuri village 1 1 
Prehistoric 

Hohokam 24 8 
Probable Hohokam 12 1 
Other 5 1 

Nonceramic 
Petrog1yphs 1 
Defensive position 2 
Quarry 3 
Other 3 

Preceramic 
Archaic lithic 

Cochise 51 5 
Other 3 

Early Man (Clovis) 4a 

EXTINCT FAUNA 3 1 (33%) 
Megafauna 2 1 
Other 1 

totals 133 21 (16%) 

a. Two of these sites, Murrary Springs and Lehner, had already 
been excavated. 
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remarkably complete. The cursory report indicates that surveys were 

t~eated as precursors to the "real" research that could be done during 

salvage. The recommendation for more than $100,000 for salvage would 

probably have been one of the largest projects ever undertaken within 

the state. 

AUTHOR/TITLE: 

Kayser, David W. and D. C. Fiero 
1969 An Archaeological Survey of the Tucson Aqueduct, Central 

Arizona Project. Tucson: Arizona State Museum, 
University of Arizona. 

PAGES/REPORT NO.: 9 pp./DI-BR-APO-CCRS 69-2 

PRINCIPAL INVESTIGATOR: William W. Wasley 

TYPE OF PROJECT: Survey 

DATE OF FIELDWORK: January and February 1969 

LOCATION/ENVIRONMENTAL SETTING: The project area consisted of the 

southern end of the Salt-Gila Aqueduct, and the Tucson Aqueduct (both 

Colorado source and San Pedro source). This transect ran south from the 

Gila River near Florence along the eastern edge of the Santa Cruz River 

Valley to the Tucson Basin and then turned east crossing into the San 

Pedro River Valley to the Charleston Dam site south of Tombstone. The 

survey traversed Sonoran (Arizona Upland) and Chihuahuan desertscrub and 

semiarid grassland biotic communities. 

PROJECT SIZE: The transect was about 140 miles (225 km) long. The 

width of the transect surveyed was not reported but if we assume a 660 

foot (200 m) width (as used by the contemporary survey along the 

aqueduct route to the north by Arizona State University), the project 

area encompassed about 11,200 acres (4534 ha) or 17.5 mi2 (45.3 km
2). 
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PURPOSE/GOALS: This was an initial survey along the proposed alinement 

designed to discover and evaluate sites that might be endangered by con-

struction and make recommendations for salvage. 

METHODOLOGY: The transect was "examined by means of vehicle and foot 

travel." The rate of coverage was about 280 acres (113 ha)/person day. 

There was no field staking of the route at the time of the survey. Some 

artifact collections were made. 

RESULTS: Site Sites Sites Recommended 
Types Recorded for Salva~e 
Historic 4 2 (50%) 

Hohokam 12 3 (25%) 

Cochise/lithic 10 3 (30%) 

total 26 2 (1.5/mi ) 8 (0.5/mi2)(31%) 

(0.6/km2) (0.2/km2) 

The recommended salvage constituted 3.5 person years of effort at a cost 

of $31,600. 

FUNDING: $1,800 NPS purchase order no. 931-146 

180 NPS administration costs (10%) 

$1,980 total 

UNIT COSTS: Survey Recommended Salvage 

$113/mi2 ($44/km2) $1,806/mi2 ($697/km2) 

$76/site $3,950/site 

$11,880/person year $9,029/person year 

LEVEL OF EFFORT: 2 person months (based on cost estimate) 

UNIT EFFORT: Survey Recommended Salvage 

2.3 person days/mi2 (O.9/km2 ) 48 person days/mi2 (19/km2) 

1.5 person days/site 105 person days/site 
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COMMENTS: The report consisted of little more than a two to three 

sentence description of each site. Archaic and historic sites, as well 

as Hohokam, were recorded as they had been by this survey team that had 

just finished a major survey at the proposed Charleston Reservoir site. 

The report indicates an appreciation for how preliminary this proposed 

aqueduct alinement was. An overlap at the north end of the transect 

with the contemporary Arizona State University (ASU) survery was 

apparently due to an NPS coordination error. Five small lithic sites 

were recorded in this area of overlap which contrasts with the ASU 

recording of three habitation sites and another limited activity site 

with fire-cracked rock. The fact that the proposed aqueduct route was 

not field staked may be the most significant factor in explaining this 

discrepancy, although low survey intensity and the research interests of 

the surveyors are probably also important reasons for the difference in 

survey results. 

AUTHOR/TITLE: 

Dittert, 
1969 

Alfred E. Jr., Paul R. Fish and Don E. Simonis 
A cultural inventory of the proposed Granite Reef and 
Salt-Gila Aqueducts, Agua Fria River to Gila River, 
Arizona. Arizona State University Anthropological 
Research Papers No.1. 

PAGES/REPORT NO.: 26 pp./DI-BR-APO-CCRS 69-3 

PRINCIPAL INVESTIGATOR: Alfred E. Dittert 

TYPE OF PROJECT: Survey (intensive) 

DATE OF FIELDWORK: October 1968 - April 1969 

LOCATION/ENVIRONMENTAL SETTING: The survey area consisted of the eastern 

portion of the feasibility alinement for the Granite Reef Aqueduct and 
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the northern portion of the contiguous Salt-Gila Aqueduct. This 

transect began at the Agua Fria River, ran along the north edge of the 

Phoenix Basin crossing the Salt River below the confluence of the Salt 

and Verde Rivers, and then turned south skirting along the eastern 

margin of the Salt-Gila Basin to the Gila River just east of Florence. 

The survey was located along the boundary of the Arizona Upland and 

Lower Colorado subdivisions of the Sonoran dese .. ·tscrub biotic 

communities. 

PROJECT SIZE: A transect 660 feet (200 m) wide was reported to have 

been surveyed. A 44 mile (71 km) portion of the Granite Reef Aqueduct 

and a 43 mile (69 km) segment of the Salt-Gila Aqueduct alinements were 

surveyed (as scaled from report maps). This would encompass 6960 acres 

2 (2818 ha) or 10.9 square miles (28.2 km ). The recording of sites 

further off the alinement indicates that more area was examined at least 

casually. 

PURPOSE/GOALS: This initial survey along the proposed aqueduct align-

ment was designed to identify and evaluate sites within the path of 

construction. Mi tiga tion recommer.dations were developed. (Estimated 

salvage costs were presented in a supplementary letter.) The survey was 

used as an opportunity to train students, ane the research centered on 

documenting "settlement patterns, utilization of the environment, and 

distribution of distinctive cultural remains." 

METHODOLOGY: Pedestrian techniques were used along the entire align-

ment .The width of observational transects or effort per unit area was 

not reported. The route was not field staked. Some surface artifacts 

and pollen samples were collected. 
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RESULTS: A total of 13 si tes were recorded; 5 were recommended for 

salvage (Table A.3) at 4.4 person years of effort and a cost of $28,190. 

(This cost estimate incorporated a 20 percent cost sharing contribution 

by ASU in terms of reduced indirect costs). 

FUNDING: $1,000 NPS purchase order no. 931-18 

__ ~10~0~NPS administration costs (10%) 

$1,100 total 

UNIT COSTS: Survey 

$85/site 

LEVEL OF EFFORT: Unknown 

UNIT EFFORT: Survey 

Unknown 

Recommended Salvage 

$2,586/mi2 ($999/km2 ) 

$5,638/site 

$6,407/person year 

Recommended Salvage 

96 person days/mi2 

209 person days/site 

COMMENTS: This survey was innovative in several ways. First, it was 

used to train students in survey techniques. Secondly, pedestrian 

techniques were evidently adopted throughout the project area. Thirdly, 

it had an explicit cultural ecology perspective and survey was viewed as 

meaningful research rather than just a means to salvage excavations. 

The survey also recorded isolated artifacts or low density scatters of 

artifacts and noted variations with environmental zones. A settlement 

pattern of habitation sites near arable land along the rivers and 

temporary sites in upland area was postulated for the Salt-Gila area. A 

cultural boundary was hypothesized between the Salt-Gila Aqueduct sites, 

which were typically Hohokam, and the Grani te Reef si tes which were 



Site Type 

Sherd and 
lithic scatter 

Habitation Site 

totals 

Table A.3 

RESULTS OF ARIZONA STATE UNIVERSITY 1968 SURVEY, 
GRANITE REEF AND SALT-GILA AQUEDUCTS 

Granite Reef Aqueduct a Salt-Gila Aqueduct a 

Number Recommended Number Recommended 
Recorded For Salvage Recorded For Salvage 

1 1 4 1b 

3 1c 5 2d 

2 2 2 9 2 3 2 4 (O.7/mi2) (0.4/mi2) (L7/mi2) (O.6/mi2) 
(O.l/km ) (0.6/km ) (0.2/km ) (0.5/km ) 

Total Survey 
Number Recommended 
Recorded For Salvage 

5 2 (40%) 

8 3 (38%) 

2 5 (38%) 13 (1.2/mi2) 
(O.5/mi ) 

a. As defined during subsequent construction, which was different than at the time of survey. 

b. One site was totally collected during the survey, one was beyond the right-of-way, and the 
other site had "no depth." 

c. One site had been destroyed by gravel mining and the other was beyond the right-of-way. 

d. One site was badly disturbed and another was beyond the right-of-way. 
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"more closely allied to sites further north." A few late historic sites 

recorded by subsequent surveys along the Salt-Gila segment were not 

recorded by this survey but this was not an atypical bias of the times. 

AUTHOR/TITLE: 

Renk, Thomas B. 
1972 An archaeological survey of the Buckskin Mountains 

Tunnel project. Arizona State Museum Archaeological 
Series No.9. Tucson: University of Arizona. 

PAGES/REPORT NO.: 8 pp./DI-BR-APO-CCRS 72-1 

PRINCIPAL INVESTIGATOR: R. Gwinn Vivian 

TYPE OF PROJECT: Survey (intensive) 

DATE OF FIELDWORK: April 17-24, 1972 

LOCATION/ENVIRONMENTAL SETTING: The study area was a north-south 

transect across the rugged Buckskin Mountains beginning on the Bill 

Williams River arm of Lake Havasu about 2 miles (3.2 km) above its 

confluence with the Lower Colorado River and ending near Osborne Wash. 

Natural vegetation in the area is Sonoran desertscrub. Vegetation 

within the rocky survey area was reported to be sparse creosotebush with 

chol1a and occasional saguaro and pa10verde trees. 

PROJECT SIZE: A transect at least 660 feet (200 m) wide and 8 miles 

(12.9 km) long was surveyed encompassing 640 acres (259 ha). An 

additional 320 acres (130 ha) identified as a potential spoil area were 

examined at the south end of the transect. Total area surveyed was 1.5 

2 2 mi (3.9 km ). 

PURPOSE/GOALS: The goal of the study was to determine if significant 

sites were within the construction zone for the Havasu Pumping Plant and 

Buckskin Mountains Tunnel which were at the west end of the Granite Reef 
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.. Aqueduct and the site of the first CAP construction. No specific 

research goals were specified. 

METHODOLOGY: Pedestrian survey techniques were used but the width of 

observational transects was not reported. Some surface lithic artifacts 

were collected judgmentally. 

RESULTS: A single site described as a lithic quarry was recorded. It 

consisted of 50 small lithic chipping stations. A white chert occurs in 

nodules at the site and this was the only lithic material noted on the 

site. Five of the chipping stations ',Jere collected. A prehistoric 

trail running through the site was traced for about 0.6 mile (1 km). 

FUNDING: $3,762 NPS ·contract no. 4940P20720 

396 NPS administration costs (10.5%) 

$4,158 total 

UNIT COSTS: $2,772/mi2 ($l,070/km2) 

$4,158/ site 

$22,021/person year 

LEVEL OF EFFORT: 16 field person days 

UNIT EFFORT: 

COMMENTS: 

~ nonfield person days (budgeted) 

41 person days 

11 field person days/mi2 (4/km2) 

27 person days/mi2 (11/km2 ) 

16 field person days/site 

41 person days/site 

The site was not recommended for listing on the National 

Register of Historic Places and in light of limited project impacts no 

additional work was recommended. A major access road required for the 
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construction of the tunnel was apparently not identified at this time 

necessitating a subsequent survey by internal staff (Maxon 1975; Weakly 

1975). 

AUTHOR/TITLE: 

Kemrer, Sandra, Sandra Schultz, and William Dodge 
1972 An Archaeological Survey of the Granite Reef Aqueduct. 

Arizona State Museum Archaeological Series No. 12. 

PAGES/REPORT NO: 129 pp./DI-BR-APO-CCRS 72-2 

PRINCIPAL INVESTIGATOR: R. Gwinn Vivian 

TYPE OF PROJECT: Survey (intensive) 

DATE OF FIELDWORK: June 12 - July 21, 1972 

LOCATION/ENVIRONMENTAL SETTING: The surveyed area consisted of a 

transect stretching through west-central Arizona from near Parker to the 

proposed Orme Dam site at the confluence of the Salt and Verde Rivers 

east of the Phoenix metropolitan area. From west to east the transect 

crossed the Buckskin Mountains, Cactus Plain, Bouse Hills, Ranegras 

Plain, Harquahala Plain, Tonopah Desert, Hassayampa Plain, Deer Valley, 

and Paradise Valley. This route was essentially a combination of the 

transect previously examined by Euler (1968b) as well as part of the 

alinement surveyed by Di t tert and others (1969). Natural vegetation 

along the transect consisted of Lower Colorado and Arizona Upland 

divisions of Sonoran desertscrub. 

PROJECT SIZE: The amount of area surveyed was not reported but the 

Granite Reef Aqueduct environmental statement (U. S. Bureau of Reclama-

tion 1974a) indicates that the survey transect was about 182 miles (293 

km) long. Bureau files indicate that the agency recommended that a 600 
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foot (183 m) wide corridor be surveyed, which yields an estimated survey 

2 2 area of 12,236 acres (5359 ha) or 20.7 mi (53.6 km). Some additional, 

but unquantified, area was apparently examined along reach 11 (Paradise 

Valley) where flood detention dikes were proposed. 

PURPOSE/GOALS: To quote from the report, project goals were to "yield 

statements of relationships between a site and its cultural and natural 

setting" and also "generate research problems for future survey and 

excavation." 

METHODOLOGY: Pedestrian techniques were used but the width of observa-

tional transects was not reported. Some collections of surface arti-

facts were made. 

RESULTS: A total of 32 sites (27 prehistoric and 5 historic) were 

discovered (Table A.4) yielding a density of about 1.5 sites/mi2 

2 (0.6/km ). In addition, 57 isolated artifacts or small clusters of 

artifacts were recorded. Further study at 16 sites (50 percent of those 

recorded) was recommended at an effort of 390 field days plus 210 report 

preparation days for a total of 600 days (2.5 person years) of effort at 

an estimated cost of $37,696. No additional study was recommended at 

the five historic sites because they were of recent vintage or beyond 

direct impact zones. Of the 11 prehistoric sites not recommended for 

additional study, 1 was totally collected, 9 others recorded in detail 

and 1 other put off for further consideration with adjacent sites being 

recorded by the ongoing survey in the proposed Orme Reservoir area. 

FUNDING: $21,540 NPS contract no. 4940P20863 

2,210 NPS administration costs (10%) 

$23,750 total 



Site Type 

Archaic 

"sleeping circle" 
"grinding site" 
trails 
flaking sites 
pot break 

Agricultural 

small village 
quarry 
sherd and lithic 

Historic 

Totals 

Table A.4 

RESULTS OF ARIZONA STATE MUSEUM 
1972 GRANITE REEF AQUEDUCT SURVEY 
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Number Recommended 
Number Recorded For Further Study 

22 12 (55%) 

5a 1 (20%) 
6 6 (100%) 
4 4 (100%) 
6 1 (17%) 
1 0 (0%) 

5 4 (80%) 

2 2 (100%) 
1 1 (100%) 
2 1 (50%) 

5 0 (0%) 

32 16 (50%) 

a. One of these also included a trail segment. 



UNIT COSTS: Survey 

$1,147/mi2 ($443/km2) 

$742/site 

$12,067/person year 
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Recommended Salvage 

$2,356/site 

$15,078/person year 

LEVl!:L OF EFFORT: Two 4-person survey teams were in the field for 6 

weeks (240 person days) and a 3-person report team was apparently used 

for 8 weeks (120 person days) for a total effort of about 1.5 person 

years. 

UNIT EFFORT: .;:;,S.,;;;u,;;;.r..;.,ve,;;;"y'--____________ _ 

12 field person days/mi2 (4.5/km2 ) 

17 person days/mi2 (6.7/km2) 

8 field person days/site 

11 person days/site 

Recommended Salvage 

19 field person days/mi2 (7.3/km2 ) 

29 per,son days/mi2 (11.2/km2) 

24 field person days/site 

38 person days/site 

COMMENTS: This survey was the first CAP study funded through an NPS 

contract rather than a purchase order reflecting the fact that it was 

the first to cost more than $10,000. Indicative of the increased level 

of funding, the size of the report itself was almost a quantum leap 

beyond previous survey reports funded through NPS. The report also 

represents the first major influence of the National Environmental 

Policy Act (NEPA) of 1969 upon the CAP cultural resource program. The 

thrust and format of the report was significantly influenced by NEPA-
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oriented guidelines that had been prepared by NPS archaeologists (see 

Scovill and others 1977). In addition, the emphasis upon problem

oriented research is the earliest, although somewhat vague, influence of 

the so-called "new archaeology" that was developing in academia. The 

project had an extremely tight schedule and the Arizona State Museum 

responded by fielding two survey teams plus a laboratorybased report 

preparation team, which was quite innovative. Only 2 sites had been 

previously recorded in the survey area whereas 32 were recorded by this 

project, and yet more were expected, such as at the crossings of the 

Hassayampa and Agua Fria Rivers where none were found. None of the 

sites were recommended for listing on the National Register of Historic 

Places and yet a rather sizable mitigation program was recommended. The 

sites were classified into Archaic, agricultural, and historic groups 

and this framework guided the mitigation recouunendations. The label 

Archaic was unsupported by any firm evidence and in effect was a lumping 

of the undated, surficial, limited-activity sites recorded by one survey 

team on the western portion of the survey transect. The agricultural 

label grouped what appeared to be Hohokam-re1ated sites recorded by the 

second team on the eastern end of the transect. The recording of 57 

isolated or small clusters of artifacts demonstrated an awareness of 

some subsite density resources but no analysis or interpretation was 

attempted. One of the appendixes did however present an innovative 

analysis of a small lithic scatter that demonstrated the information 

potential of very small surface sites. 
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AUTHOR/TITLE: 

Grady, Mark, Sandra Kemrer, Sandra Schultz, and William Dodge 
1973 An Archaeological Survey of the Salt-Gila Aqueduct. 

Arizona State Museum Archaeological Series No. 23. 

PAGES/REPORT NO.: 98 pp./DI-BR-APO-CCRS 73-1 

PRINCIPAL INVESTIGATOR: R. Gwinn Vivian 

TYPE OF PROJECT: Survey (intensive) 

DATE OF FIELDWORK: July -. August 1972 

LOCATION/ENVIRONMENTAL SETTING: The survey area was a transect along 

the northeastern margin of the Salt-Gila Basin of south-central Arizona. 

The transect began north of the Salt River just below its confluence 

with the Verde River and continued south crossing Queen Creek, then the 

Gila River above Florence and running along McClellan Wash on the east 

side of the Picacho Mountains before ending at Marana not far from the 

Santa Cruz River. The transect lies near the boundary of Lower Colorado 

and Arizona Upland subdivisions of the Sonoran desertscrub biotic 

communities. 

PROJECT SIZE: The amount of area surveyed was not reported but the 

report maps indicate that a transect approximately 96 miles (155 km) 

long was examined. If a corridor width of 600 feet (183 m) is assumed 

(as for the contemporary Granite Reef survey), the project size can be 

2 estimated to have been about 6982 acres (2827 ha) or 10.9 mi (28.3 

km
2). 

PURPOSE/GOALS: The goals were essentially the same as those of the 

contemporary Granite Reef Survey (Kemrer and others 1972) and emphasized 

cultural ecological approach to investigating the distribution of sites. 
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METHODOLOGY: Apparently totally pedestrian survey methods were used but 

the width of observational transects is not reported. Some surface 

artifacts were collected. 

RESULTS: A total of 22 sites, 2 historic and 20 prehistoric, were 

recorded (Table A.5). 2 2 This yields a density of 2.0/mi (0.8/km). In 

addition 2 other "subsite density" resource areas and 19 isolated or 

small clusters of artifacts were recorded. Further work at 16 sites and 

the 2 "subsites" was recommended at an effort of 860 field days and 595 

report preparation days. The total 1455 day (6.1 person years) effort 

was estimated to cost $70,100. No further study was recommended at the 

3 historic sites because they were of such recent vintage; 1 prehistoric 

site had been totally collected and 2 others were so disturbed that 

further study was deemed unwarranted. 

FUNDING: $16,416 NPS contract no. 4940P20862 

1,684 NPS administration costs (10%) 

$18,100 total 

UNIT COSTS: Survey 

$823/site 

Recommended Salvage 

$6,431/mi2 ($2,483/km2 ) 

$3,894/site 

$11,492/person year 

LEVEL OF EFFORT: Two 4-person survey crews and one 3-person report 

preparation crew were used. With the exception of 2 field crew members, 

the team was identical to that used on the contemporary Grani te Reef 

Aqueduct survey (Kemrer and others 1972). The total effort was not 

reported but was probably comparable to that used on the Granite Reef 

survey, which would yield an estimate of about 4 weeks of fieldwork (160 



Table A.S 

RESULTS OF ARIZONA STATE MUSEUM 
1972 SALT-GILA AQUEDUCT SURVEY 

Site Type Number Recorded 

Long-term multiple activity 6a 

(permanent or seasonal 
habitation) 

Short-term limited activity S 

Temporary activity 8 

Lithic 1 

Historic 2 

totals 22 
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Number Recommended 
For Further Study 

6a (100%) 

S (100%) 

S (63%) 

1 (100%) 

o 

17 (100%) 

a. Although two sites in this category were given distinct site 
numbers (and have been counted separately here) they were viewed as two 
components of the same site when recommendations for further study were 
developed. 
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person days). The final report was not completed until about 9 months 

after the fieldwork, and it is possible that proportionately more effort 

went into this phase of the project. 

UNIT EFFORT: .;;;S...;:;u...;:;rv..;,...;:;e,Ly _____________ _ 

15 field person days/mi2 (S.7/km2 ) 

7 field person days/site 

Recommended Salvage 

79 field person days/mi2 (30.5/km2 ) 

133 person days/mi2 (Sl.S/km2) 

48 field person days/site 

81 person days/site 

COMMENTS: The fieldwork for this project was a direct follow-up to the 

Granite Reef Aqueduct survey (Kemrer and others 1972) and the report is 

cast in the same mold. It was even more strident concerning National 

Environmental Policy Act requirements, "public archaeology" and the 

conservation of cultural resources, and the "new archaeology" with its 

emphasis on explaining cultural processes. It was argued that archae-

ologists should be involved at earlier planning stages, surface collec-

tions should be curtailed to conserve resources (although one small site 

was completely collected) and the "hypothetico-deductive" rhethoric of 

the new archaeology was adopted. This report went beyond the Granite 

Reef report in terms of evaluating prior research in the study area. 

Seven sites located within 10 miles (16 km) of the survey corridor that 

had been previously excavated were reviewed and another 46 previously 

recorded sites within 5 miles (8 Ian) of the corridor were described. 

From the vantage of hindsight, the one flaw in this endeavor was the 
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failure to recognize the early survey notes of Midvale (1965; 1920-1970) 

which have subsequently been of tremendous usefulness in interpreting 

sites along the Gila River in the Florence area. The recorded sites 

were classified as (1) long-term multiple activity sites, (2) short-term 

limited activity sites, (3) temporary activity sites, (4) lithic sites, 

and (5) historic sites. Although not entirely consistent, this was a 

more useful functional grouping than had been used on the Granite Reef 

survey. Subsite density resources continued to be noted and led to an 

explicit, but less than enlightening, discussion of what a site is. Two 

subsite density "manifestations" were recommended for mitigative study. 

As in the Granite Reef report, an analysis of a small surface site was 

appended to demonstrate the research potential of such sites, although 

the results were less successful because of the inability to explain why 

800 years of pottery types co-occurred on such a small site. None of 

the sites were recommended for listing on the National Register of 

Historic Places. Despite the close association with the Granite Reef 

survey, no attempt was made to compare the results wi thin a regional 

perspective. Although the report concluded that any alternative route 

would probably not offer any advantage from an archaeological perspec

tive, NPS in transmitting the report to Reclamation recommended that 

alteration of the route be considered in order to avoid three of the 

sites that were expensive to mitigate. Reclamation files indicate that 

agency personnel showed a surprisingly intense interest in reviewing 

this report and went over it critically, after it had been accepted by 

NPS. This aura of confrontation is perhaps the earliest indication of a 
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growing interest on the part of the agency to have more direct control 

over cultural resource studies. 

AUTHOR/TITLE: 

A. and Richard H. Brooks Bondley, George 
1973 An Archaeological Survey of the Mead-Davis-Parker 230-kV 

Transmission Line No.2. Las Vegas: Nevada Archaeo
logical Survey, University of Nevada. 

PAGES/REPORT NO.: 25 pp./DI-BR-APO-CCRS 73-2 

PRINCIPAL INVESTIGATOR: Richard H. Brooks 

TYPE OF PROJECT: Survey (It was labeled a "reconnaissance" by NPS.) 

DATE OF FIELDWORK: February - March 1973 

LOCATION/ENVIRONMENTAL SETTING: The survey transect ran south from the 

Mead Substation located about 3 miles (5 km) south of Boulder City, 

Nevada to Davis Dam on the Colorado River crossing into Arizona and 

continuing south on the east side to Parker Dam. The last three tower 

sites were 0'·' the California side of the river. The northern segment 

was about 10 to 15 miles (15-24 km) west of the Colorado River and 

separated from it by the Eldorado Mountains. It followed the Eldorado 

and Piute Valleys crossing the Newberry Mountains to get to Davis Dam. 

On the Arizona side it ran 5 to B miles (8-13 km) east of the river 

along the base of the Black Mountains and between the Mohave and 

Chemehuevi Mountains and then between the Aubrey Hills and the Bill 

William Mountains. The northern two-thirds of this transect is within 

the Mohave desertscrub biotic communi ty. The lower third is in the 

Sonoran desertscrub community. 
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PROJECT SIZE: A transect about 140 miles (225 lan) long and averaging 

225 feet (69 m) wide was surveyed encompassing about 3818 acres (1546 

2 2 ha) or 6.0 mi (15.5 km ). 

PURPOSE/GOALS: The report only vaguely refers to a research goal of 

clarifying poorly understood archaeological relationships between the 

Las Vegas and Mohave Valleys along the Colorado River. The goals stated 

on the NPS purchase order were strictly "compliance" oriented and 

included identifying, recording, and evaluating sites, recommending a 

mitigation plan and estimating the costs of that plan. 

METHODOLOGY: Evidently a combination of pedestrian and vehicular 

techniques were used but the width of observational transects or rate of 

coverage was not reported. 

RESULTS: Six historic and 25 prehistoric sites for a total of 31 sites 

2 2 (5.2/mi or 2/lan) were recorded. The historic sites were related 

primarily to· small mining or railroading activities. None of the pre-

historic sites contained ceramics and many were judged to be preceramic. 

Most were lithic scatters sometimes associated with rock rings or other 

types of alinements, "cleared" circles or trails. One 3-person crew 

week was recommended for mitigative mapping, photography, artifact 

collecting, and test excavation. No cost estimate for this work was 

included. 

FUNDING: $1,572 NPS purchase order no. PX810030109 

____ 7~9~ NPS administration costs (5%) 

$1,651 total 



UNIT COSTS: $275/mi2 ($106/km2) 

$53/site 

$18,869/year 
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LEVEL OF EFFORT: The report is not clear but apparently the effort for 

this project consisted of 1 person for 15 days plus 3 additional days 

with the Principal Investigator checking the recorded sites; Reclamation 

prOVided the same ""guide" that had been made available to Arizona State 

Universi ty for its surveys of other transmission lines of the Granite 

Reef system in Arizona. 

UNIT EFFORT: 4 person days/mi2 (1.4/km2 ) 

0.7 person days/site 

COMMENTS: The report consisted of little more than a description of the 

terrain crossed by the survey transect and a brief description of each 

recorded site with a set of site forms appended. This project was 

eVidently not viewed as a substantial one by UNLV. The original budget 

was less than half the eventual cost. The relatively large number of 

si tes recorded was unexpected and contrasts with the results of the 

contemporaneous Arizona State University survey (Bair 1974). However, 

the report did not pursue any integration or interpretation of the 

survey results. 

AUTHOR/TITLE: 

Bair, Gerald A. 
1974 An Archaeological Reconnaissance Survey of the Proposed 

Liberty-Parker 230-kV Transmission Line. Tempe: Depart
ment of Anthropology, Arizona State University. 

PAGES/REPORT NO.: 13 pp./DI-BR-APO-CCRS 74-1 

PRINCIPAL INVESTIGATOR: Alfred E. Dittert, Jr. 
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TYPE OF PROJECT: Survey (reconnaisannce) 

DATE OF FIELDWORK: June 18-29, 1973 

LOCATION/ENVIRONMENTAL SETTING: The area surveyed included alignments 

for the (1) Liberty-Parker, (2) Harcuvar-Little Harquahala, (3) 

Harcuvar-Bouse Hills, and (4) Parker-Havasu transmission lines, which 

were all part of the Granite Reef Aqueduct Transmission System. The 

transects for these alinements croS6ed several basin and range units of 

western Arizona including the Buckskin Mountains, Butler Valley, 

Harcuvar Mountains, McMullen Valley, Hassayampa Plain, and White Tank 

Mountains. The Sonoran desertscrub biotic community occurs all along 

this transect with the Lower Colorado subdivision occurring on valley 

floors and Arizona Upland subdivision on the low mountain ranges. 

PROJECT SIZE: The report indicates that about 175 miles (282 km) of 

right-of-way were examined. The width is not mentioned but the environ-

mental statement (U.S. Bureau of Reclamation 1975) for which this survey 

was done states that the survey transects were 200 to 250 feet (61-76 m) 

wide. This would yield a total survey area of approximately 4775 acres 

2 2 (1933 ha) or 7.5 mi (19.3 km ). 

PURPOSE/GOALS : The report states that the survey objectives were to (1) 

record and evaluate archeological sites, (2) recommend mitigation 

studies and estimate costs, (3) recommend alinement changes if necess-

ary, and (4) evaluate effects of powerline construction on archeological 

resources. Approximately 60 percent of the survey transect paralleled a 

line built 40 years ago that was to be replaced. 

METHODOLOGY: The area was "surveyed on foot or from a slow-moving 

vehicle." 



RESULTS: Two small sherd scatters were the only sites recorded. 

FUNDING: $1,232 NPS purchase order no. PX8l0030l83 

____ 6~2~NPS administrative costs (5%) 

$1,294 total 

UNIT COSTS: $173/mi2 ($67/km2) 

$647/site 

$11,502/person year 
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LEVEL OF EFFORT: A single archaeologist conducted 10 days of fieldwork. 

He was accompanied by a "guide" provided by the Bureau of Reclamation. 

The nonfield effort was not reported but 17 days were budgeted. 

UNIT EFFORT: 1.3 field person days/mi2 (0.5/km2) 

COlt'lMENTS: 

3.6 person days/mi2 (1.4/km2 ) 

5 field person days/site 

14 person days/site 

The survey goals indicate a good awareness of the "compli-

ance" process. The relatively unintensive survey procedures probably 

account for the low number of si tes recorded across areas where later 

surveyors found numerous other sites. Neither of the recorded sites was 

recommended as being eligible for listing on the National Register of 

Historic Places. Archaeological "clearance" for construction was 

recommended even though the survey was labeled only a "reconnaissance." 

The planned investigation of powerline construction impacts along the 

existing line was thwarted by the lack of sites. An ancillary line of 

investigation was the collection of surficial pollen samples for an 

ongoing project at Arizona State University, but none of the collected 

samples were analyzed. Bair was aware of the contemporary survey by the 
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University of Nevada at Las Vegas along other portions of the Granite 

Reef Aqueduct Transmission 'System, but there was no effort to coordinate 

research efforts or approaches. 

AUTHOR/TITLE: 

Weaver, Donald E. Jr. 
1974 Orme Dam Access Route Monitoring Project. Tempe: 

Department of Anthropology, Arizona State University. 

PAGES/REPORT NO.: 7 pp./DI-BR-APO-CCRS 74-2 

PRINCIPAL INVESTIGATOR: Alfred E. Dittert, Jr. 

TYPE OF PROJECT: This was a "clearance" survey for preconstruction 

geological testing that was investigating soils for construction of the 

proposed Orme Dam. 

DATE OF FIELDWORK: February 15 - May 6, 1974 

LOCATION/ENVIRONMENTAL SETTING: The project area was situated on 

alluvial benches on the south side of the Salt River about 2 miles (3 

km) upstream of its confluence with the Verde River. The geological 

pits were scattered across an area about 1.5 miles long and 0.5 miles 

wide (2.4 by 0.8 km), which was within the porposed Orme Reservoir area. 

On the lower terraces mesquite was the dominant vegetation. Creosote-

bush, saltbush, paloverde and various cacti dominated the upper 

terraces. 

PROJECT SIZE: Only 3.2 acres (1.3 ha) were intensively examined at the 

41 test pit locations. The area of surveyed access roads was not 

reported but an area of about 400 acres (162 ha) or 0.6 mi2 (0.3 km2) 

was at least casually examined in traveling among the pits. 
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PURPOSE/GOALS: The purpose of this survey was to insure that the 

geological testing would not inadvertently damage any sites. 

METHODOLOGY: Pedestrian techniques were used to examine each test pit 

location and access road. Limited artifact collections were made and 

excavation of some pits was monitored. 

RESULTS: Two small sites that had not been recorded by the previous 

Orme survey (Canouts 1975) were discovered. One was a sherd and lithic 

scatter 66 feet (20 m) in diameter and the other consisted of 2 historic 

graves; 11 previously recorded sites were visited but not re-recorded. 

One pit was eliminated from the testing program to prevent damage to one 

of these previously recorded sites. 

FUNDING: $475 NPS purchase order no. PX810040049 

25 NPS administration costs (5%) 

$500 total 

UNIT COSTS: $800/mi2 2 ($309/km ) "casual" survey 

$100,000/mi2 ($38,610/km2) "intensive" 

$250/site 

$12,000/person year 

survey 

LEVEL OF EFFORT: One archaeologist conducted 5 days of fieldwork and 

apparently an additional 5 days were expended in report preparation. 

UNIT EFFORT: 8 field person days/mi2 (3.1/km2 ) "casual" survey 

1000 field person days/mi2 (386/km2) "intensive" survey 

16 person days/mi2 (6.2/km2 ) "casual" survey 

2000 field person days/mi2 (772/km2) "intensive" survey 

2.5 field days/site 

5 person days/site 
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COMMENTS: This was the first CAP preconstruction "clearance" survey and 

it signals Reclamation's realization that it was responsible for terrain 

disturbance even prior to the initiation of actual construction. Weaver 

did not comment on the implications of this survey for the adequacy of 

the just completed intensive Orme survey for which the Arizona State 

Museum was preparing a report. Instead he took the opportunity to argue 

that the Orme resources were very important and mitigative salvage would 

require substantial lead time. 

AUTHOR/TITLE: 

Reynolds, William E. 
1974 Arizona U:15:3, a short-term limited activity site. 

Arizona State Museum Archaeological Series No. 52. 

PAGES/REPORT NO: 16 pp./DI-BR-APO-CCRS 74-3 

PRINCIPAL INVESTIGATOR: R. Gwinn Vivian 

TYPE OF PROJECT: Mitigative data recovery 

DATE OF FIELDWORK: March 4-8, 1974 

LOCATION/ENVIRONMENTAL SETTING: The site is located along reach 11 of 

the Granite Reef Aqueduct which is in Paradise Valley northeast of the 

Phoenix metropolitan area. Creosotebush is the dominant natural 

vegetation with mesquite and paloverde trees common along the shallow 

washes. 

PROJECT SIZE: A single sherd and lithic scatter covering about 0.5 acre 

(0.2 ha), which was about 60 percent of the size as recorded 2 years 

earlier, was investigated. 

PURPOSE/GOALS: The primary aim of the mitigative research was to 

investigate "internal site variability." 
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METHODOLOGY: The planned stratified random sampling scheme was abandon-

ed because of low artifact density. Instead the site was mapped and all 

artifacts were collected. 2 2 Three 6.6 ft (2 m ) test pits were excavated 

to a depth of 10 inches (25 cm). 

RESULTS: Nine lithic flakes~ 1 core~ and sherds representing parts of 

at least 9 Gila plain and 1 unidentified redware vellel were collected. 

It was concluded that erosion had caused the changes in the site's size 

and artifact density that had occurred since it was recorded in July 

1972. The site was hypothesized to be a mesquite bean gathering site. 

FUNDING: $1~720 NPS contract no. PX810040066 

140 NPS administration costs (8.1%) ---
$1~860 total 

UNIT COSTS: $1~860/site 

$8~116/person year 

LEVEL OF EFFORT: 10 field person days 

45 nonfield person days 

55 total (This may not have included the effor.t that 

went into research design preparation.) 

UNIT EFFORT: 10 field person days/site 

55 person days/site 

COMMENTS: A project specific research design had been prepared for this 

project but it had to be modified substantially because the site had 

changed so much since it had been recorded less than 2 years earlier. 

The suggested drastic affects that erosion can have on such sites is 

still not widely enough appreciated. Because Reclamation was construct-

ing the Granite Reef Aqueduct a reach at a time~ it instituted a plan 
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for reach-by-reach mitigation. The relatively great amount of effort 

devoted to this small, simple site indicates that such a strategy was 

probably inefficient. The first version of the report had the site 

plotted about 2 miles (3.2 km) east of where it actually was. The map 

was revised but it was not until several years later that it was 

realized that this site was on the reach 11 feasibility alignment which 

turned out to be at least 1,000 ft (305 m) south of the actual construc-

tion alignment, which had not been surveyed before construction. Given 

such apparent poor communication between everyone involved, it is 

fortunate that this was the first and last CAP mitigation effort 

Reclamation funded through NPS. Subsequently Reclamation simplified the 

coordinating requirements by contracting directly for mitigative 

studies. 

AUTHOR/TITLE: 

Canouts, Veletta, assembler 
1975 An archaeological survey of the Orme Reservoir. Arizona 

State Museum Archaeological Series No. 92. 

PAGES REPORT NO.: 392 pp./DI-BR-APO-CCRS 75-1 

PRINCIPAL INVESTIGATOR: R. Gwinn Vivian 

TYPE OF PROJECT: Survey (intensive) 

DATE OF FIELDWORK: Phase 1: August 28 - October 6, 1972 

Phase 1A: May 21 - June 1, 1973 

Phase 2: October 16, 1972 - February 9, 1973 

Phase 3: (non-fieldwork): June 1, 1973 - July 1973 

and intermittently through December 1975 
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LOCATION/ENVIRONMENTAL SETTING: The location of the proposed Orme Dam 

is at the confluence of the Salt and Verde Rivers, which is about 25 

miles (40 km) northeast of downtown Phoenix. The dam site is on the 

Salt River Indian Reservation and the survey area extended east up the 

Salt River into the Tonto National Forest to the existing Steward 

Mountain Dam and north along the Verde River encompassing much of the 

Fort McDowell Indian Reservation and other Tonto Forest lands. The area 

incorporates a lush riparian zone surrounded by the Lower Donoran Desert 

biome. 

PROJECT SIZE: The amount of area surveyed was not explicitly reported, 

but by scaling off the project map it can be estimated that about 38.5 

mi2 (99.7 km
2 ) of direct impact and inundation zones were surrounded by 

an additional 30.5 mi 2 (79.0 km2 ) of "development zone" that was 

arbitrarily defined as extending about 0.5 mile (0.8 km) beyond the high 

water elevation. The report states that about 85 to 95 percent of this 

2 area was actually covered, which yields an estimate of about 62 mi 

(160.6 km2). Phase 1A covered an additional 3 mi2 (7.8 km2 ) below the 

dam site which brings the total project coverage to approximately 65 mi
2 

2 (168.4 km ). 

FURPOSE/GOALS: The primary goal was to "reconstruct past cultural 

systems" to the extent possible. 

METHODOLOGY: Pedestrian survey techniques were used throughout, but the 

width of observational transects was not reported. The report indicates 

that the goal was to cover about 1 mi2 (2.6 km
2) per crew day. Crews 

apparently consisted of 4 persons. No artifact collections were made on 
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the Salt River arm (Phase 1), but grab samples of surface artifacts were 

made during the Verde arm survey (Phase 2). 

RESULTS: A total of 204 features grouped into 178 sites were recorded 

2 2 (2.7 sites/mi or 1.1/km). Table A.6 shows a breakdown of the types of 

sites. The cost of total data recovery was estimated at $53,875,510 

with a 40 to 50 percent sample recommended as adequate. A 45 percent 

average is $24,243,980. It appears that some work would have been 

envisioned at each site although the mitigation recommendations did not 

specify this. The effort for this 45 percent is about 8555 person 

years. Note that each of the "man-days" tabulated in the report 

actually incorporates about 9.5 (for 1imi ted activity sites without 

labor) to 11.5 (for habitation sites) person days of effort. 

FUNDING: Phase 1: survey of Salt River arm 

$11,660 NPS contract no. ex 800030001 

1,200 NPS administration cost (10%) 

$12,860 total 

Phase lA: survey southwest of dam site 

$4,650 NPS contract no. ex 800030010(T) 

233 NPS administrationb cost (5%) 

$4,883 total 

Phase 2: survey of Verde River arm 

$35,640 NPS contract no. eX800030004 

1,782 NPS administration costs (5%) 



Table A.6 

RESULTS OF ARIZONA STATE MUSEUM 
ORME RESERVOIR SURVEY 

Site Types Salt Arm Verde Arm 

Prehistoric habitation 21 40 

Prehistoric nonhabitation 23a 66b 

Historic 7 21 

totals 51 127 

a. 3 with historic components 

b. 9 with historic components 

c. 12 with historic components 
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Total 

61 

89c 

28 

178 
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Phase 3: analysis and report preparation 

$29,310 NPS contract no. CX 800030007(T) 

4,333 NPS administration and printing costs (15%) 

$33,643 total 

totals $81,260 contracts 

UNIT COSTS: 

7,548 NPS (9%) 

$88,808 

Survey 

$1,366/mi2 ($528/km2) 

$499/site 

$23,788/person year 

Recommended Salvage 

$372,984/mi2 ($144,009/km2) 

$136,202/site 

$2,834/person year 

Total LEVEL OF EFFORT: _P_h.;..a.;..se"'--_----"F.;..i.;..e_1.;..d __ W'-r_i.;..t.;..e_U ..... p __ ....;;..;;....;;.;;;;.;;.;.... ____ _ 

1 120 60 180 

1A 20 18 38 

2 300? 87 3871 

3 none 291 291 

440 456 896 

UNIT EFFORT: ~S.;..\\_r_v_ey~ ____________ __ 

6.8 field person days/mi2 (2.6/km2 ) 

13.8 person days/mi2 (5.3/km2) 

2.5 field person days/site 

5.0 person days/ site 

Recommended Salvage 

31.7 field person years/mi2 (12.2/km2) 

132 person years/mi2 (51.0/km2 ) 

person days 

person days 



11.5 field person years/site 

48 person years/site 
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COMMENTS: This project was a continuation of the approach developed by 

the Arizona State Museum for the resurvey of the Granite Reef (Kemrer 

and others 1972) and Salt-Gila Aqueducts (Grady and others 1973), and in 

fact there was substantial overlap of key personnel. The Orme survey 

however offered an opportunity to survey a large block of land rather 

than only a narrow transect. Although the survey methodology was rather 

routine (although the question of whether to make surface collections or 

not continued unresolved), the results were a staggering surprise for 

Reclamation. When the agency first saw a draft version of the final 

report in September 1973, it was shocked at the recommendation for 

designation of a huge National Register district (which was interpreted 

and probably was intended to be a recommendation for preservation in 

place), and estimates on the order of $25 million for adequate mitiga

tion studies. As a result, Reclamation staff became deeply involved in 

reviewing the draft report and it was not accepted by NPS for more than 

2 years of one meeting after another. The proposed Orme Dam was 

controversial for a variety of reasons and the archaeological issue was 

not the most significant factor that led to a search for alternatives. 

It was, however, a major reason that Reclamation began to hire its own 

staff of cultural resource specialists. 

The report was organized by a cultural-ecological model of 

community organization which can also be viewed as an extension of the 

approach used in the earlier aqueduct surveys. That model served as a 

common framework for both prehistoric and historic sites. Subsequent 
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historic surveys in the area have shown that there are many more sites 

present than recorded during this survey. Many smaller prehistoric 

sites were also undoubtedly missed although the documentation of tens of 

large prehistoric village sites and a dozen Hohokam ball court features 

was clear documentation that this was a significant cultural resource 

area. The method used for estimating "total mitigation" costs was an 

overly mechanical procedure that led to unreasonable level of effort 

(and therefore cost) estimates (see Teague and Debowski 1979). 

AUTHOR/TITLE: 

Brooks, Richard H., D. O. Larson, K. Olsen, J. King, G. King, R. 
Leavitt,P. Anderson 

1975 Prehistoric and Historic Research Along the Navajo
MCCullough Transmission Line Right-of-Way. Las Vegas: 
Nevada Archaeological Survey, University of Nevada. 

PAGES/REPORT NO.: 311 pp./DI-BR-APO-CCRS 75-2 

PRINCIPAL INVESTIGATOR: Richard H. Brooks 

TYPE OF PROJECT: Survey (intensive) and mitigative data recovery 

DATE OF FIELDWORK: 1971 - ? (not reported) 

LOCATION/ENVIRONMENTAL SETTING: This study encompassed a transect 

through the arid basin and range country of the southern tip of Nevada. 

The transect generally ran along valley troughs one mountain range west 

of the lower Colorado and Virgin Rivers. 

PROJECT SIZE: The report described the transect as being 100 miles (161 

km) long. The width was reported as being both 330 feet (100 m) (p. 1) 

and as 400 to 600 feet (122-183 m) (p. 29). Unspecified access roads 

and adjacent archaeologically sensitive areas were also surveyed. A 100 
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mile (161 km) transect averaging 500 feet (152 m) wide encompasses about 

2 2 6060 acres (2453 ha) or 9.5 mi (24.5 km ). 

PURPOSE/GOALS: The survey was made to inventory and evaluate sites that 

might be destroyed or disturbed by construction of the transmission 

line. Significant sites that would be destroyed by construction or sub-

jected to potential vandalism because of increased accessibility were 

excavated prior to construction. The general interpretive framework was 

one of documenting "aboriginal environmental relationships" (p. 1). 

METHODOLOGY: The project area was divided into 13 geographical units 

and surveyed. Collections were made at all sites recorded, the smaller 

ones being almost completely collected during the survey. All areas 

were surveyed with pedestrian techniques but effort per area or width of 

observational transects was not reported. Sites selected for excavation 

were gridded and features and surrounding areas were excavated in 

arbitrary 4 inch (10 cm) levels. 

RESULTS: A total of 78 sites were recorded and 8 were excavated (Table 

A.7) • 
3 Approximately 105 cubic yards (80 m ) of deposits were excavated. 

More than 5000 artifacts were collected during the survey; including 44 

point or point fragments and less than 600 sherds. More than 60 percent 

of the assemblage was waste flakes. The excavations produced over 

48,000 artifacts including 119 complete or partial points and less than 

900 sherds. Waste flakes constituted 85 percent of the assemblage. 

About 20 pounds (9.3 kg) of tortoise bone and shell were recovered 

compared to less than 3 ounces (859) of other types of bone. 

FUNDING: $170,000 Los Angeles Department of Water and Power contract 

(CAP share = $41,310) 



Survey Unit 

Name 

1. Eldorado Playa 
2. Railroad Pass 
3. River Mountains 

4. Las Vegas Wash 

5. Rainbow Gardens 

Table A.7 

CULTURAL RESOURCE STUDY RESULTS, WESTERN TRANSMISSION SYSTEM, 
NEVADA SEGMENT, NAVAJO POWER PROJECT 

Site Types 
Artifact Scatte~ Rock Artifact 

Scatter a with features Shelters c Historic 

3 1 0 0 
3 0 0 1 (mining) 
6 0 4 1 (mining) 

(1 excavated) 
2 16 4 4 (trash 

(1 excavated) dumps) 
2 0 0 0 

Total --

4 
4 

11 

26 

2 
6. Gypsum Wash 2 1 (+3) 0 3 (+3)d 
7. Dry Lake Range 0 2 (+1) 7 (+10) 0 9 (+l1)d 

(1 excavated) (4 excavated) 
8. Dry Lake Valley 2 0 1 0 

(1 excavated) 
9. Moapa 3 2 0 1 (house + 

(2 tested) (1 tested) prehistoric 
artifacts) 

a. Artifact scatters were primarily lithic scatters and in many cases associated with 
quarries. 

b. Features included various rock aliminents/piles and roasting pits. 

c. Usually associated with sherds:and/or lithics, and occassionally with rock features and 
roasting pits. 

d. These were additional sites recorded by UNLV archaeology classes near project area. 

3 

6 



Survey Unit 

Name 

10. Meadow Valley Wash 

11. Mormon Mesa 
12. Mesquite Sand Hills 
13. Toquop Wash 

totals 

Table A.7 (continued) 

Site Types Total 
Artifact 

a Scatter 
Artifact Scatte~ Rock c 

with features Shelters Historic 

4 

o 
o 
o 
28 

(2 tested) 

2 
(1 tested) 
o 
o 
o 
24 (+1) 

(1 excavated, 
2 tested) 

o 

o 
2 
o 
18 (+13) 

(7 excavated) 

o 6 

o 
1 (2 graves) 
o 

o 
4 
o 

8 78 
(+14 =92) 

(8 excavated) 
4 tested) 

8.2/mi2 (3.2/km2) 
recorded 

0.8/mi2 (0.3/km2) 
excavated 

N ...., 
o 
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UNIT COSTS: 2 2 $17,895/mi ($6,909/km) combined survey and salvage 

$2,179/site 

LEVEL OF EFFORT: Unknown (It was reported that UNLV archeological field 

classes participated in some of the excavations evidently at no cost to 

the project.) 

UNIT EFFORT: Unknown 

COMMENTS: This study was used as an opportunity to investigate an area 

that was poorly known. An environmental framework guided the studies. 

Faunal and flora checklists were presented, a rodent trapping study was 

undertaken and an ethnobotanical summary was included, but none of this 

was well integrated into the research conclusions. The basic conclusion 

was that sites occur not only near water but also where rock shelters 

occur, chippable stone outcrops, and along natural travel corridors. A 

total of 10 radiocarbon dates were run but point styles could only be 

divided into two broad groups--one dating before the time of Christ and 

one after. These chronometric dates did little to resolve ceramic 

chronology although one date came from a shelter with Colorado Buffware 

in stratified deposits. Buffwares were dominant in the southern study 

area and Puebloan types were most common in the north. Pottery of the 

protohistoric and historic Paiute was unexpectedly virtually absent. 

The excavation strategy was limited to rock shelter sites with only one 

exception, which was a stacked rock foundation for a temporary shelter 

that wae radiocarbon dat~d to A.D. 475 + 85. Evidently selection of 

sites for excavation was left to the discretion of thl~ survey team. 

One of the more puzzling features investigated were roasting 

pits that occurred on limestone outcrops. The limestone was used in 
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these roasting pits but what was cooked remains unclear. The authors 

argue that agave or yucca collected in adjacent mountainous areas was 

carted to these outcrops to be roasted. Tortoise bone is commonly 

associated with these features but the investigators were not inclined 

to think that these pits were used only for cooking tortoises. 

The contract study was coordinated with field training classes 

at UNLV and a movie titled "Preserving our Past·· was made in conjuncticn 

with this project. The project report has 29 tables, 22 maps, and is 

lavishly illustrated with 117 plates (8nd also has more than 150 blank 

but numbered backsides of pages). The report was basically descriptive 

with few conclusions or synthetic observations. 

In summary, this project, which was a big project for the time 

and area, documented some basic site characteristics for a poorly 

investigated area, but meaningful research conclusions were probably not 

in proportion to the funding. 

AUTHOR/TITLE: 

Debowski, Sharon, Anique George, Richard Goddard and Deborah Mu110n 1976 
1976 An archaeological survey of the Buttes Reservoir, volumes 1 

and 2. Arizona State Museum Archaeological Series No. 93. 

PAGES/REPORT NO.: 517 pp./DI-BR-APO-CCRS 76-1 

PRINCIPAL INVESTIGATOR: R. Gwinn Vivian 

TYPE OF PROJECT: Survey (The project included total intensive survey of 

direct impact and inundation areas plus nonprobabilistic sampling of a 

"development zone" arbitrarily defined as extending one half mile (0.8 

km) beyond the projected high water elevation. 
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DATE OF FIELDWORK: Phase 1: June 18 - August 31, 1973 

Recon January 2-6, 1975 

Phase 2: February 24 - May 23, 1975 

Phase 3: May 27, 1975 - January 1976 (nonfield) 

LOCATION/ENVIRONMENTAL SETTING: The proposed Buttes Dam is situated on 

the central Gila River in south-central Arizona. The dam site is about 

12 miles (19 km) upstream from Florence in Pinal County. The proposed 

reservoir would extend upstream about 18 miles (29 km) to near Kearny. 

This stretch of the Gila River flows through a relatively restricted 

valley with only scattered pockets of valley bottom lands. Lands up to 

2000 feet (610 m) higher occur within 2 miles (3 km) on both the north 

and south sides of the river. A narrow band of riparian vegetation 

occurs along the river. Mesquite bosques occur on some of the adjacent 

flats. Vegetation transitional between the creosotebush and paloverde-

saguaro communi ties of the Sonoran desertscrub biotic zone, and the 

desert grassland and chaparral communities lying to the east occurs in 

the rest of the study area. 

PROJECT SIZE: 

Phase 1 

Phase 2 

direct impact zones 
(total survey) 
3,100 ac 

3,100 ac reservoir 

development zones 
(sample survey) 
400 ac 

3,500 ac northside 

total area 
surveyed 

3,500 ac (1417 ha) 

790 ac canal/railroad 500 ac southside 7,890 ac (3194 ha) 

totals 6,990 ac (2830 ha) 4,400 ac (1781 ha) 11,390 ac (4611 ha) 

17.8 mi2 (46.1 km
2) 

The total northside development zone was estimated at 7000 acres (2834 
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ha) and the southside at 6720 acres (2721 ha). A 32 percent sample of 

2 2 this combined area of 21.4 mi (55.5 km ) was surveyed. 

PURPOSE/GOAL: The stated goals included both specifically compliance 

concerns (inventory, site assessment, and development of mitigation 

recommendations) and a research orientation focused on culture history, 

and investigation of settlement and subsistence systems in relation to 

the natural environment. 

METHODOLOGY: Pedestrian techniques were used but the width of observa-

tiona1 transects was not reported. A helicopter was used during Phase 

II for access into some remote areas. Grab samples of surface artifacts 

were collected. 

RESULTS: During phase 1, 73 sites and 32 "subsites" were recorded. 

During phase 2, 199 sites and 102 "subsites" were recorded for a total 

of 272 sites and 134 "subsites". Total site density was about 15.3 

2 2 sites/mi (5.9/km). Density within the completely surveyed areas and 

2 2 the areas sampled was almost identical being 15.6/mi (6.0/km) and 

2 2 14.8/mi (5.7/km) respectively. The types of sites recorded are 

summarized on Table A.8. 

Total data recovery costs were estimated at $32,337,382 for the 

170 sites within the direct impact areas and $21,762,864 for the 102 

discovered during the sample surveys of the development zone. The 

effort in terms of person years for these respective zones were about 

2294 and 1567. (Note that each of the "man-days" presented in tabular 

form in the report actually represent about 11.5 person days for 

habitation sites and 11 person days for nonhabitation sites.) A 45 

percent level of recovery from the directly impacted sites was 



Table A.8 

SUMMARY OF ARIZONA STATE MUSEUM 
BUTTES RESERVOIR SURVEY 
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Types of Sites Number of Sites 

Prehistoric 

Primary Habitation Sites 32 

Secondary Habitation Sites 29 

Prehistoric Agricultural Components 36 

Rock Shelters and Caves 22 

Hunting and Gathering Sites 91 

Lithic Procurement and Tool Production 40 

Historic 

Towns, Mining Sites, Kilns, Ranches, 
Stage Depots, Roads, and Railroads 

subtotal 250 

total 272 

a. Note that an additional 18 prehistoric sites also had 
historic components. 
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recommended which would be about 1034 person years of effort at a cost 

of $14,313,321. The report implied that since only 32 percent of the 

development zone had been surveyed, the total data recovery estimate was 

not even a minimal estimate for adequate mitigation. Alternatives to 

data recovery were mentioned as possibilities. 

FUNDING: Phase 1: Survey on south side of Gila River 

$16,931 NPS contract no. CX800030018T 

848 NPS administration costs -------
$17,779 total 

Reconnaissance on north side of Gila River 

$ 2,476 NPS purchase order 

Phase II: 

204 NPS administration costs 
----~~ 

$ 2,680 total 

Survey on north side of Gila River 

$42,860 NPS contract no. CX800050012 

4,393 NPS administration costs 

$47,253 total 

Phase III: Analysis and report preparation 

$21,699 NPS contract no. CX800050012 

2,224 NPS administration costs 

$23,923 total 

totals: $83,966 contracts 

7,669 NPS administration (9.1%) 

$91,635 total 



UNIT COSTS: ,;;.S,;;.urv;;;....;..e;;;.,y:.--_______ _ 

$5,148/mi2 ($1,988/km2 ) 

$337/site 

$17,101/person year 

Recommended Salvage 

$1,310,519/mi2 ($505,992/km2 ) 

$84,196/site 

$13,843/person year 
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The salvage estimates are based on only direct impact areas and the 

assumption that some study would be undertaken at each recorded site. 

LEVEL OF EFFORT: Field Nonfield Total 

Phase I 108 155 263 

Recon 10 24 34 

Phase II 546 103 649 

Phase III none 340 340 
~~---~~------~~ 

Total 664 622 1,286 (5.4 person years) 

The effort devoted to this project is not clearly reported and most of 

these figures are estimates based on budgets. 

UNIT EFFORT: Survey 

37.3 field person days/mi2 (14.4/km2 ) 

"2.2 person days/mi2 (27 .9/~..m.2) 

2.4 field person days/site 

4.7 person days/sites 

Recommended Salvage 

2 2 94.7 person years/mi (36.6/km) 

6.1 person years/site 

The salvage estimates are based on only direct impact areas and the 

assumption that some study would be undertaken at each recorded site. 

COMMENTS: This project was very much in the mold of the earlier aque-

duct (Granite Reef and Salt-Gila) resurveys and the Orme Reservoir 
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survey, but the intensity of survey as reflected in field effort per 

square mile was substantially higher. This may have been due in part to 

difficult access but site density was also substantially higher than at 

Orme. The range of resources was also greater including possible 

Archaic and post-Hohokam sites, and the historic resources were also 

. more complex and studied more thoroughly than those at Orme. 

Although sampling surveys were employed, no probabilistic 

approach or analysis was made. The overly mechanical approach used to 

estimate mitigation costs developed for the Orme survey was applied at 

Buttes without any modifications. As a result, unrealistically high 

level of effort estimates were generated. The Bureau took an active 

role in reviewing this project and also supplied a helicopter for access 

to some of the most remote areas. 

AUTHOR/TITLE: 

Task 1: Brown, Patrician Eyring 

Task 2: 

Task 3: 

Task 4: 

1976c An Archaeological Clearance Survey of a Borrow Area 
Associated with the Proposed Granite Reef Aqueduct, 
Maircopa County, Arizona. Tempe: Department of 
Anthropology, Arizona State University. 

1976b An Archaeological Survey of the Flood Water 
Detention Basin, Granite Reef Aqueduct, Reach SA, 
Yuma and Maricopa Counties, Arizona. Tempe: 
Department of Anthropology, Arizona State 
University. 

1976a An Archaeological Survey of the Reach 10 
Realignment of the Granite Reef Aqueduct, Central 
Arizona Project. Tempe: Department of 
Anthropology, Arizona State University. 

1976f Investigation of Archaeological Sites AlOng Reach 
10 Realignment, Granite Reef Aqueduct, Central 
Arizona Project, Maricopa County, Arizona. Tempe: 
Department of Anthropology, Arizona State 
University. 



Task S: 

Task 6: 
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1976e Archaeological Investigations Within a Borrow Area 
Associated with the Granite Reef Aqueduct, Central 
Arizona Project, Maricopa County, Arizona. Tempe: 
Department of Anthropology, Arizona State 
University. 

1976d Archaeological Investigations Within a Flood Water 
Detention Basin, Reach SA, Granite Reef Aqueduct, 
Central Arizona Project, Yuma and Maricopa 
Counties, Arizona. Tempe: Department of 
Anthropology, Arizona State University. 

PAGES/REPORT NO: Task 1: S pp./DI-BR-APO-CCRS 76-4 

Task 2: 13 pp./DI-BR-APO-CCRS 76-3 

Task 3: 19 pp./DI-BR-APO-CCRS 76-2 

Task 4: 63 PP./DI-BR-APO-CCRS 76-9 

Task S: 9 pp./DI-BR-APO-CCRS 76-8 

Task 6: 11 pp./DI-BR-APO-CCRS 76-7 

PRINCIPAL INVESTIGATOR: Donald E. Weaver, Jr. 

TYPE OF PROJECT: These studies were "on-call" intensive surveys (tasks 

1, 2, and 3) and mitigative data recovery projects (tasks 4, S, and 6). 

DATE OF FIELDWORK: Task 1: February 10-11, 1976 

Task 2: February 12-14, 1976 

Task 3: February 2S-March 2, 1976 

Task 4: April S-30, 1976 

Task S: June 7, 1976 

Task 6: June 2-7, 1976 

LOCATION/ENVIRONMENTAL SETTING: Two of the study areas were located 

along Reach SA and the other one was along Reach 10 of the Granite Reef 

Aqueduct. Reach SA overlaps the Yuma and Maricopa County boundary in 

west-central Arizona. The study areas lie on the Harquahala Plain 

between the Harquahala and Eagletail Mountains. Reach 10 is located on 
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the north edge of the Phoenix metropolitan area. It stretches from near 

New River across Skunk Creek and Cave Creek passing through the Deems 

Hills and Union Hills. The Harquahala Plain is slightly warmer and 

drier than the Reach 10 area, but natural vegetation in both areas is 

typical Sonoran desertscrub. 

PROJECT SIZE: Survels 

Task 1: 200 (0.3 2 2 acres mi , 0.8 km ) 

Task 2: 2150 (3.4 2 8.8 km
2 ) acres mi , 

Task 3: 635 (1.0 2 2.6 2 from map acres mi ! km )scaled 

Total 2985 (4.7 2 122 km2) . acrea mi , . 
Data Recovery 

Task 4: 6 sites 

Task 5: 2 sites 

Task 6: 4 sites 

PURPOSE/GOALS: The stated goals for all of the surveys were explicitly 

compliance oriented. They were to locate, record, and evaluate all 

archaeological resources within the defined study areas and prepare 

recommendations for mitigative data recovery. The goals of data recov-

ery began at a very descriptive level of mapping sites and collecting 

artifacts with an immediate goal of determinivng site function and use. 

Over the life of this project the research evolved into an investigation 

of the study areas as seasonable used, secondary resource zones. 

METHODOLOGY: Survels 

Task 1: Observational transects 100 feet (30 m) wide were 

walked covering about 25 acrea/person day (10 ha). 



Task 2: 
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Observational transects 165-250 feet (50-75 m) 

wide were walked covering 72 acres/person day (29 ha). 

Task 3: Observational transects 66 feet (20 m) wide were 

walked covering about 25 acres/person day (10 ha). 

The data recovery studies (tasks 4, 5, and 6) consisted of detailed map

ping of rock features, artifact scatters, and a prehistoric trail. All 

artifacts except for some large ground stone pieces (which were measured 

in the field) were collected. Some rock features were excavated and 

random test excavations were made in other artifact scatters. 

RESULTS: Survey 

Task 1: 2 sites recorded 

Task 2: 10 sites, 9 isolated artifacts recorded 

Task 3: 8 sites, 1 isolated artifact recorded 

See Table A.9 for distribution of site types. 

DATA RECOVERY 

Task 4: A total of 12 sherds and less than 100 lithic arti-

facts were recovered from the 6 sites excavated. Some 21 

small rock rings were mapped, along with several linear align

ments, some check dams and one small circular boulder struc

ture 2 to 3 courses high. Almost half of the rack rings were 

of dubious cultural origin and many of the alignments remained 

enigmatic although some were interpreted as soil and water 

control features. The circular structure was interpreted as a 

hunting blind. Test excavation of a cluster of fire-cracked 

rock revealed shallow depth but no structure or datable 

material. 



Site 
Types 

sherd 
scatters 

lithic 
scatters 

sherd and 
lithic 
scatters 

Table A.9 

SITE TYPES, REACHES 5A AND 10 RESURVEY, GRANITE REEF AQUEDUCT 

Task 1 
Reach 5A 
Borrow Area 

AZ S:7:1(ASU) 
(2-3 vessels) 

AZ S:7:2(ASU) 
(w/associated 
trail) 

Task 2 
Reach 5A Flood 
Detention Basin 

AZ S:7:4(ASU) 
(flakes and cores 

AZ S:7:5(ASU) 
(large metate 
fragment) 

AZ S:7:8(ASU) 
(ground stone wI 
fire-cracked rock) 
AZ S:7:3(ASU) 
(w/hearth and 
grinding slabs) 

AZ S:7:7(ASU) 
(wI cobble clusters 

AZ S:7:10(ASU) 
(wI fire-cracked rock) 

Task 3 
Reach 10 

AZ T:8:85(ASU) 
(64 sherds, 
totally collected 

AZ T:8:78(ASU) 
(1 mano & metate) 

AZ T:8:81(ASU) 
(wI small rock rings) 

AZ T:8:84(ASU) 
(flakes & ground 
stone) 
AZ T:T:8:79(ASU) 
(wI small rock rings 
and possible terraces) 

AZ T:T:8:80(ASU) 
(wI small rock rings & 
a linear alignment) 

Total 
Sites 

3 

6 



Table A.9 (continued) 

Task 1 Task 2 
Site Reach 5A Reach 5A Flood Task 3 Total 
Types Borrow Area Detention Basin Reach 10 Sites 

sherd and AZ S:7:11{ASU) 
lithic (w/semicircular 
scatters alignment) 6 
rock AZ S:7:6{ASU) AZ T:8:82{ASU) 
alignments {cluster and (terraces, small rock 

linear alignment rings, & circular 
alignment 3 courses high) 

AZ S:7:12{ASU) AZ T:8:83{ASU) 
{semicircular (2 small rock rings) 
alignment) 5 

totals 2 sites 10 sites 8 sites 20 

4.3/mi 2 2 (1.7/km ) 
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Task 5: The trail was traced for only about 890 feet (270 m) 

but a second short trail segment was found. Five separate 

sherds scatters were found associated with these trail 

segments. A total of 103 sherds were the only artifacts 

recovered. They represented Lower Colorado, Hohokam, and 

Upland Yuman types. 

Task 6: Clusters of fire-cracked rock were excavated and 

documented as hearths. Semicircular alignments at two other 

sites had no subsurface remains and were interpreted as 

possibly bases for temporary brush shelters. Two flakes 

recovered from one of these were the only artifacts 

discovered. 

FUNDING: Purchase Order No. 6-01-20-02520 

Task 1: 

Task 2: 

Task 3: 

Task 4: 

Task 5: 

Task 6: 

total 

UNIT COSTS: 

Survey 

$853/mi2 ($329/km2 ) 

$201/site 

$10,351/person year 

$ 529 

$2,473 

$1,009 survey subtotal = $4,011 

$4,571 

$ 466 

$ 933 data recovery subtotal = $5,970 

$9,981 

Data Recovery 

$1,270/mi2 ($490/km2 ) 

$498/site 

$19,627/person year 

Combined 

$2,124/mi2 ($820/km2 ) 

$499/site 

$14,430/person year 



LEVEL OF EFFORT: Field Nonfield Total 

Task 1: 8 1 

Task 2: 30 1 

Task 3: 25 1 

survey subtotals 63 30? (estimate) 931 (0.4 person year) 

Task 4: 35 20 55 

Task 5: 1 2 3 

Task 6: 10 5 15 

data recovery 46 27 73 (0.3 

totals: 109 571 166 (0.7 

UNIT EFFORT: ~S..;;;u...;;.rv..;..;;.ey~ ____________ _ 

13 field person days/mi2 (5.2/km2 ) 

20 person days!mi2 (7.6/km2) 

3 field person days/site 

8 person days/sites 

Data Recovery 

2 2 10 field person days/mi (3.8/km) 

16 person days/mi2 (6.0/km2) 

4 field person days/site 

6 person days/site 

person years) 

person years) 
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COMMENTS: The purchase order that established the "on-call" approach 

for this series of studies was one of the first contract studies pre-

pared after Reclamation began to hire its own cultural resource staff 

and started to contract directly rather than transfer funds to NPS. The 

"on-call" arrangement turned out to be a good approach for coping with 

the fact that as detailed design specifications were prepared, the canal 
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alignments were being moved beyond the corridor surveyed in 1972. The 

pace of construction was accelerating and the on-call arrangement was 

ideal. The only problem was that the initial estimate of the funds 

necessary (which was undoubtedly estimated at less than $10,000 to allow 

for a simpler purchase order procurement rather than a contract) was 

soon exhausted. About 1 year later a full-scale contract was negotiated 

at a cost that grew to $360,000 (see Brown and Stone 1982). The on-call 

arrangement was not only good for compliance but also for research. The 

studies in this series evolved from a look-and-see-what-is-there 

approach to more sophisticated research focused on understanding the 

deserts of west-central Arizona as secondary resource zones. From the 

vantage of hindSight, this series of studies represented an intensifica-

tion of survey and data recovery ("salvage" had become a passe term) for 

which no justificatory arguments were ever presented. The data recovery 

from such ephemeral sites as those studied along reaches 5 and 10 

produced less than clear cut answers, but this is not unusual when 

pioneering a new field of research. The studies did at least hint at 

the potential of the low density resources that had never been looked at 

previously. 

AUTHOR/TITLE: 

Fuller, Steven L., A. E. Rogge, and Linda M. Gregonis 
1976 The archaeological resources of Orme alternatives: Roosevelt 

Lake and Horseshoe Reservoir, volumes 1 and 2. Arizona 
State Museum Archaeological Series No.98. 

PAGES/REPORT NO: 434 pp./DI-BR-APO-CCRS 76-5 

PRINCIPAL INVESTIGATOR: R. Gwinn Vivian 
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TYPE OF PROJECT: Sample survey 

DATE OF FIELDWORK: June 9 - July 25, 1975 

LOCATION/ENVIRONMENTAL SETTING: Two separate study areas both encir-

cling existing reservoirs in central Arizona, were investigated. One 

was Horseshoe Reservoir on the Verde River about 60 miles (97 km) above 

its confluence with the Salt River. The other was Theodore Roosevelt 

Lake which lies at the junction of Tonto Creek and the Salt River. The 

Horseshoe ares is about 50 miles (81 km) north-northeast of Phoenix and 

Roosevelt is about 75 miles (121 km) east-northeast. Natural vegetation 

is basically Lower Sonoran but it begins to intergrade wi th wood1and-

chaparral species of the Upper Sonoran Zone. Riparian zones have been 

drastically altered by the reservoirs. 

PROJECT SIZE: Horseshoe: 2 2 7.8 mi (20.2 km ) study area 

1108 acres (449 ha) sampled (22%) 

Roosevelt: 12.7 mi2 (32.9 km
2) study area 

1801 acres (729 ha) sampled (22%) 

total: 20.5 mi2 (53.1 km2) study area 

4.5 mi2 (11.8 km2) sampled 

PURPOSE/GOALS: Three general research topics identified for this study 

were (1) description of local cultural historical sequences, (2) 

relation of environmental variability and archaeological site locations, 

and (3) sampling methodology. 

METHODOLOGY: A disproportionate random sample stratified on the basis 

of topographic zones was used. Areas naturally bounded by washes were 

defined as sample units. Observational transects 25-125 feet (8.38 m) 
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wide were used depending upon vegetation cover. Limited nonprobabi1is-

tic samples of sherds were collected. 

RESULTS: A total of 93 sites were recorded (Table A.I0). Sixty-four of 

2 these were recorded at the Horseshoe study area (37.2/mi )j 29 sites at 

2 Roosevelt (10.4/mi). A total of 374 sites were predicted to be present 

wi thin both study areas. Using the Orme cost estimate methodology 

(Canouts 1975) mitigation costs were estimated at about $40 million and 

2100 person years of effort. A total of 2435 sherds were collected from 

73 sites. 

FUNDING: $30,465 contract no. 14-06-330-14 

UNIT COSTS: -'-S-'-u_r_v_ey"--__________ _ 

$1,486/mi2 sampled ($574/km2) 

$6,770/mi2 surveyed ($2,614/km2) 

$328/site 

$18,729/person year 

Recommended Data Recovery 

$1,951,220/mi2 ($753,367/km2 ) 

$106,952/site 

$15,385/person year 

LEVEL OF EFFORT: Horseshoe: 66 field person days 

Roosevelt: 80 field person days 

Total effort was not reported but 402 person days were budgeted (1.7 

person years). 

UNIT EFFORT: ~S~u~rv~e~y _____________ __ 

32 field person days/mi2 (12.5/km2 ) 

89 person days/mi2 (34.5/km2 ) 



Site Type 

Habitation 
pueblos 
pit houses 

Field houses 

Cobble clusters 

Agricultural systems 

Middens 

Table A.10 

SUMMARY OF ARIZONA STATE MUSEUM 
ROOSEVELT LAKE AND HORSESHOE 

RESERVOIR SAMPLE SURVEYS 

Roosevelta Horseshoe 

13 12.7 
1 2.8 

2 14.5 

5 1.5 

0.5 13.3 

2 4.3 

Sherd and lithic scatters 0.5 11.3 

Historic 4 3.5 

Unknown 1 0 

totals 29 64 

a Total 

25.7 
3.8 

16.5 

6.5 

13.8 

6.3 

11.8 

7.5 

1 

93 

a. For sites listed under more than one site type category a 
proportional segment was assigned to each. 
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1.6 field person days/site 

4.3 person days/site 

Recommended Data Recovery 

126.8 person years/mi2 (49.0/km2 ) 

7.0 person years/site 

COMMENTS: Three peer reviews published with the report of this project 

generally agreed that the report went beyond the normal level of con-

tract reports in contributing to archaeological techniques and methodo-

logy. The sampling procedure was seen as basically rigorous although a 

multistage approach would have had advantages and probabilistic surface 

artifact collections would have been useful. The settlement pattern 

analysis was deemed interestingly exploring but it certainly did not 

lead to any meaningful solutions. The mitigation cost estimating 

strategy was adopted without change from the previous Orme survey 

(Canouts 1975) embodying all of its deficiencies (see Teague and 

Debowski 1979). The fact that the Horseshoe and Roosevelt areas were 

already substantially modified and disturbed, in contrast to the Orme 

area, was a factor also ignored when comparing the alternative plans. 

AUTHOR/TITLE: 

Larson, Daniel 0., K. Olson, J. Moore, J. King, K. Bergin, E. Bussard, 
R. Wilson, H. Turner, R. Leavitt, and R.H. Brooks 

1976 An Archaeological Investigation of Sites Located Along the 
Mead-Davis-Parker Transmission System (Granite Reef). Las 
Vegas: Nevada Archaeological Survey,University of Nevada. 

PAGES/REPORT NO.: 54 pp./DI-BR-APO-CCRS 76-6 

PRINCIPAL INVESTIGATOR: Richard H. Brooks 

TYPE OF PROJECT: "Pseudomitigative" data recovery 
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DATE OF FIELDWORK: November 1975 

LOCATION/ENVIRONMENTAL SETTING: The sites investigated were located 

along a 30 mile (48 km) stretch of the proposed corridor of the Davis

Parker 230-kV Transmission Line which is situated in southwestern Mojave 

County, Arizona, from Davis Dam to Parker Dam. The north-south corridor 

is about 5 miles (8 km) west of the Black Mountains. The sites are 

situated on alluvial slopes at an elevation of about 1500 feet (455 m). 

Natural vegetation, which is typical of the lower Mohave Desert, is 

dominated by creosotebush and burrowbush. Seasonal runoff is the only 

water source in the immediate area. The Colorado River was perennial 

and about 20 springs are present in the Black Mountains which attain an 

elevation of about 4300 feet (1300 m). 

PROJECT SIZE: 14 surface sites (Table A.I1) 

PURPOSE/GOALS: The stated prupose was to evaluate 14 previously re

corded sites to determine their eligibility for listing on the National 

Register of Historic Places. In reality, the project functioned as mi

tigative data recovery. 

METHODOLOGY: The si tes were relocated and mapped, photographed, and 

collected as deemed appropriate. The collection strategy was not 

reported. A morphological and functional oriented analysis of the 

collected lithics was made. 

RESULTS: All sites were determined to be surficial. Collections from 

11 sites yielded about 2100 artifacts over half of which were waste 

flakes and chipping debris. A few sherds found at one site were the 

only nonlithic artifacts noted. Experimental replication indicated that 

the lithic assemblage was produced by "thrown" and freehand precussion. 



Table A.ll 

SITES EVALUATED ALONG THE DAVIS-PARKER 230-kV 
TRANSMISSION LINE 

Site Descri~tion Fieldworka 

1. Bullhead City 1 lithic scatter; possible P 
rock ring 

2. Bullhead City 1 lithic scatter pIc 

3. Oatman 1 lithic scatter pIc 

4. Oatman 2 lithic scatterll sherd pIc 

5. Oatman 3 3 possible cleared circles previously 
no artifacts 

6. Oatman 4b lithic scatter pIc 

7. Oatman 5 lithic scatter pIc 

8. Oatman 6 lithic scatter pIc 

9. Oatman 7b lithic scatter pIc 

10. Oatman 8 extensive lithic scatter; Mlplc 
with 2 rock rings 

11. Oatman 9 lithic scatter pIc 

12. Basalt Basin lb lithic scatter pIc 

13. Topock 1 lithic scatter C 

14. Sacramento Wash 1 lithic scatter ? 

a. P = photographed; C = collections; M = mapping 

b. Possibly not the same site originally recorded by Bondley 
and Brooks (1973) 
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The si tes were inferred to be primarily quarries with plant 

processing as a possible secondary activity. No basis for chronological 

placement was recovered. Only one site (Oatman #8) was recommended as 

possibly eligible for listing on the National Register, but because the 

collections had cleared the transmission line right-of-way no actual 

determination was sought. 

FUNDING: $6,438 purchase order no. 6-01-20-06150 

UNIT COSTS: $460/site 

$21,459/person year of effort 

LEVEL OF EFFORT: 44 field person days 

29 nonfield days 

73 total (0.3 person years) (based on budget estimate) 

UNIT EFFORT: 5 person days of effort/site 

(including report and analysis) 

COMMENTS: This was a reasonably straightforward mitigative data 

recovery proje(~t but was referred to as a survey to determine National 

Regis ter eligibility. This reflects some of the confusion resulting 

from the NPS interpretation that the funding authority under the 

Archaeological and Historic Preservation Act of 1974 was limited to 

National Register sites. The Register was therefore no longer to be 

limited to particularly special sites warranting preservation, but was 

instead to become a planning tool listing virtually all sites worthy of 

study. When this study was done there was evidently still some qualms 

about putting small surficial lithic scatters on the Register even 

though they were obviously deemed to have some information potential. 
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AUTHOR/TITLE: 

Brown, Patricia Eyring 

1977a An Archaeological Survey of the Reach 9 Realignment, Granite 
Reef Aqueduct, Central Arizona Project, Maricopa County, 
Arizona. Tempe: Department of Anthropology, Arizona State 
University. 

PAGES/REPORT NO.: 20 pp./DI-BR-APO-CCRS 77-1 

PRINCIPAL INVESTIGATOR: Donald E. Weaver, Jr. 

TYPE OF PROJECT: Survey (intensive) 

DATE OF FIELDWORK: August 24 - September 9, 1976 

LOCATION/ENVIRONMENTAL SETTING: Reach 9 of the Granite Reef Aqueduct is 

located in central Arizona about 30 miles (48 km) northwest of Phoenix 

on a low plain between the Hassayampa and Agua Fria Rivers. The 

Hieroglyphic Mountains lies to the north and east and the White Tank 

Mountains are southwest of the study area. Natural vegetation is 

transitional between the Lower Colorado and Arizona Upland subdivisions 

of Sonoran Desertscrub. Both creosotebush/bursage and paloverde/saguaro 

communities occur in the study area. 

PROJECT SIZE: The study area was defined as encompassing 1800 acres 

(728 ha) or 2.8 mi2 (7.3 km
2) of area that did not overlap the earlier 

1972 survey (Kemrer and others 1972). 

PURPOSE/GOALS: "Compliance" goals were to inventory, evaluate, and 

recommend mitigation for all sites within the study area. Research 

goals were focused on the use of marginal environments as secondary 

resource zones. Only limited activity sites were predicted to occur 

evidencing mixture at the boundaries of the Hohokam and Yuman culture 

areas. 
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METHODOLOGY: Pedestrian observational transects 66 to 99 feet (20-30 m) 

wide were used. 

RESULTS: A total of 7 sites, 5 field loci, and 16 isolated finds were 

discovered. The sites included two early 20th century homesteads, four 

Hohokam sherd and lithic scatters and one soil and water control feature 

of undetermined cultural affiliation. All five field loci were small 

rock features which could have been used to support receptacles while 

gathering wild plant foods, but none were associated with artifacts. 

Eight of the isolated finds were sherds or small clusters of sherds; the 

other were chipped or groundstone artifacts. In general the results 

confirmed the presurvey predictions although the area was more thorough-

ly dominated by Hohokam materials than expected. 

FUNDING: $5,082 purchase order no. 6-01-20-10840 

UNIT COSTS: $1,815/mi2 ($701/km2) 

$726/site 

$15,840/person year 

LEVEL OF EFFORT: 50 field person days 

~ nonfield person days (based on budget estimate) 

77 person days or 0.3 person years 

UNIT EFFORT: 2 2 17.9 field person days/mi (6.9/km) 

27.5 person days/mi2 (10.6/km2) 

7.1 field person days/site 

11.0 person days/site 

COMMENTS: This was the first competitively negotiated cultural resource 

study for the CAP program. Competition was based in part on a pre1imi-

nary research design and as a result specific expectations were 
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generated before entering the field. Arizona State University by virtue 

of previous surveys along the aqueduct was deemed more qualified than 

two other out of state competitors and used the opportunity to pursue 

their increasing interest in the area and increasingly intensive 

approach to survey of the deserts of west-central Arizona. 

AUTHOR/TITLE: 

Lindsay, 
1977 

Alexander J., Jr. 
Letter report summarizing Museum of Northern Arizona 
cultural resource research activities associated with 
Navajo Power Project. Flagstaff: Museum of Northern 
Arizona. 

PAGES/REPORT NO.: 12 pp./DI-BR-APO-CCRS 77-2 

PRINCIPAL INVESTIGATOR: Alexander J. Lindsay, Jr. 

the 

TYPE OF PROJECT: Letter report summarizing status of MNA's Navajo Power 

Project research contracts. 

DATE OF FIELDWORK: Not applicable (Fieldwork for the contract studies 

being summarized took place between 1970 and 1974.) 

LOCATION/ENVIRONMENTAL SETTING: This report summarized contracts for 

research at (1) the Navajo Power Plant site and associated facilities 

near Page, (2) the railroad from Page to the coal mine at Black Mesa, 

(3) the western transmission system from Page to the Nevada border, and 

(4) the southern transmission system from Page to Phoenix. These study 

areas center on the Great Basin desert scrub and conifer woodland biotic 

zcines of the Colorado Plateau and to the south and west entered into 

Sonoran and Mohave desertscrub. 

PROJECT SIZE: This was a status report on three major contract studies. 

PURPOSE/GOALS: The purpose of this project was to report to the Bureau 

of Reclamation, which contributed to the funding for the contract 



297 

studies, the costs and status of research reports. The Bureau needed 

information to monitor the "1 percent cost limit" established by the 

Archeological and Historic Preservation Act of 1974. 

METHODOLOGY: Files search 

RESULTS: The reports for the western and southern transmission systems 

were stated to be in press. Some 64 separate site reports for the plant 

site and railroad contract were being edited into a final report. The 

other information reported is summarized on Table A.12. 

FUNDING: $200 purchase order no. 7-01-32-08010 

UNIT COSTS: Not applicable 

LEVEL OF EFFORT: Unknown 

UNIT EFFORT: Not applicable 

COMMENTS: It was somewhat unusual for a funding agency to have to write 

a separate purchase order for a progress report of a study that was 

probably technically in default status. However, Reclamation was not 

previously involved in these contract studies and MNA was essentially 

unaware that Reclamation had contributed to the funding. The western 

transmission system report was published the next year (Moffitt and 

others 1978), and the southern transmission system report appeared 3 

years later (Fiero and others 1980), and a report of Navajo sites 

studied along the railroad alinement was published in 1982 (Stebbins 

1982). The prehistoric report for the plant site and railroad has not 

yet been completed. The contracting utilities subsequently provided 

information indicating that the MNA funding estimate was only two-thirds 

of the actual total contract costs. The actual numbers of recorded and 

excavated sites reported in the subsequent reports also varied from the 
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Table A.12 

SUMMARY OF MUSEUM OF NORTHERN ARIZONA CONTRACT STUDIES, 
NAVAJO POWER PROJECT 

Sites Sites Contract 
Contract Recorded Excavated Costs 

Plant site and 
railroad 164 89 $400,000 

($326,438)8 

Western transmission 
system 32 27 $75,000 

(62) (32) ($250,000)a 

Southern transmission 
system 20 20 $57,000 

(88) ($227 2 633) 

totals 216 136 $532,000 
(314) (141) ($804,071)a 

a. The figures in parentheses reflect numbers of surveyed and 
excavated sites reported in the subsequent MNA reports (Fiero and others 
1980; Moffitt and others 1978) and more accurate study costs 
subsequently provided by the contracting utilities. 
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1977 status report. The inaccuracies in this letter report are probably 

an indication that by 1977 all three of these projects were basically 

do~ant at MNA. There are no indications that the three related survey 

and mitigation projects were thought of as unified research effort. In 

spite of the relatively large amount of funding, no sustained long term 

research team was organized to see these studies through to completion. 

AUTHOR/TITLE: 

Brown, Patricia Eyring 
1977b Investigations of archaeological sites along Reach 9 

realignment, Granite Reef Aqueduct, Central Arizona Project, 
Maricopa County, Arizona. Arizona State University Office 
of Cultural Resource Management Report No. 26. 

PAGES/REPORT NO.: 96 pp./DI-BR-APO-CCRS 77-3; NTIS PB-277 378/6WS 

PRINCIPAL IVESTIGATORS: Donald E~ Waver, Jr., Charles F. Merbs, 

Glen E. Rice (served sequentially) 

TYPE OF PROJECT: This was basically a mitigative data recovery project 

but also included a supplemental intensive survey of a 15 acre (6 ha) 

spoil ar.ea. 

DATE OF FIELDWORK: January 10 - March 18, 1977 

LOCATION/ENVIRONMENTAL SETTING: See Brown 1977a 

PROJECT SIZE: Data recovery was undertaken at six small limited 

activity sites. 

PURPOSE/GOALS: A specific research design was prepared for this project 

identifying five general settlement patterns represented within the 

region of central Arizona including (1) nomadic hunting and gathering, 

(2) core area Hohokam sedentary farming, (3) colonizing or peripheral 

Hohokam, (4) Hohokam use of secondary resource zones, and (5) Classic 
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Period Hohokam. The project was designed to explore limited activity 

sites which seemed to fall into patterns 1 or 4. 

METHODOLOGY : The methodology included complete collection of surface 

artifacts at some sites and probalistic sampling at others, subsurface 

testing with augers, test pits, shovel scraping, and experimental 

reconstruction of rock alignments. Ceramics were analyzed by attempting 

to assign them to established types. Lithic analysis was primarily 

oriented toward functional analysis. A few flotation samples and soil 

samples were also analyzed. 

RESULTS: Several hearth features and rock alignments were investigated 

and almost 3,300 artifacts were collected from the six sites which were 

interprepted as secondary resource zone locations although one site may 

have been a more substantial camp of hunters and gatherers (Table A.13). 

Although all sites were identified as limited activity sites, they 

seemed to represent a diverse set of activities. 

FUNDING: $ 7,957 purchase order no. 7-01-32-05710 

$ 4,962 purchase order no. 7-01-32-07020 

$12,919 total 

UNIT COSTS: $4,614/mi2 ($1,781/km2) 

$2,153/site 

$18,456/person year 

LEVEL OF EFFORT: 116 field person days 

50 nonfield person days 

166 person days (0.7 person years) 





Site Number 

AZ T:3:16 (ASU) 

AZ T:3:18 (ASU) 

Table A.13 (continued) 

Data Recovery Strategy 

features and vegetation 
mapped; experimental 
terrace construction; 
limited test excavation; 

site limits arbitrarily 
defined and about 6% 
disproportional stratified 
random sample of surface 
artifacts collected 

Results 

23 sherds recovered; 
hypothesized function of 
features for enhancing 
native vegetation inconclu
sive; features required 
very low labor investments 

736 lithics collected 

Interpretation 

tentative identification 
as water and soil 
control terraces and 
check dams features 

primarily dispersed 
plant procurement 
location and secondarily 
tool manufacturing and 
possibly small game 
hunting; no obvious 
patterning to distribu
tion of artifacts 



UNIT EFFORT: 41.4 field person days/mi2 

2 59.3 person days/mi 

19.3 field person days/site 

27.7 person days/site 
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COMMENT: In the process of building an internal professional staff and 

asstuning direct study procurement from NPS, Reclamation contracting 

personnel had insisted on competitive negotiation of archaeological 

studies. The Reach 9 survey had followed this pattern but by the time 

the survey results were reported construction was imminent. In order to 

"clear" Reach 9 expeditiously, this project was procured by a sole 

source purchase order. A specific research design was prepared for the 

project reflecting ASU's growing familiarity with limited activity sites 

of the west-central Arizona deserts as a result of the previous "on-

call" purchase .ord.er. The results in general were more suggestive than 

conclusive but demonstrated the research potential of small sites 

that had never been intensively investigated before. 

AUTHOR/TITLE: 

Antieau, John M. 

1977 An Archaeological survey of reach 6, Granite Reef Aqueduct, 
Central Arizona Project, Maricopa County, Arizona. Arizona 
State University Office of Cultural Resource Management 
Report No. 27. 

PAGES/REPORT NO.: 34 pp./DI-BR-APO-CCRS 77-4; NTIS PB-277 409/9WS 

PRINCIPAL INVESTIGATORS: Charles F. Merbs, Glen Rice 

(served suquentially) 

TYPE OF PROJECT: Class III survey 

DATE OF FIELDWORK: June 9 - July 1, 1977 
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LOCATION/ENVIRONMENTAL SETTING: Reach 6 is located in western Maricopa 

County in west-central Arizona. It is situated on the Tonopah Desert, a 

basin lying south of the Belmont MOuntains and north of Saddle Mountain. 

Only minor washes drain the area. Natural vegetation is dominated by 

creosotebush-bursage and paloverde-saguaro communities of the Lower 

Sonoran life zone. 

PROJECT SIZE: The study area encompassed about 3800 acres (1538 ha) or 

2 2 5.9 mi (15.3 km ), but about 1100 acres (445 ha) within the study area 

had been examined by the 1972 feasibility alinement survey. 

PURPOSE/GOALS: The stated goals, which were strictly compliance 

oriented. were to locate, document, and evaluate all cultural resources 

within the study area and make recommendations for any further investi-

gations required. More research oriented goals had been presented in 

the proposal for this project and were in fact addressed. These dealt 

with the use of marginal environments and were an outgrowth of previous 

ASU studies along the Granite Reef Aqueduct alignment. 

METHODOLOGY: Pedestrain techniques were used. Observational transects 

were 100 feet (30 m) wide. All portable prehistoric and diagnostic 

historic cultural material was collected during the survey. 

RESULTS: 2 2 Two sites were designated (0.3 sites/mi or O.l/km ). One, AZ 

S:8:1l (ASU), was a post-1920s temporary camp. The second consisted of 

five small discrete lithic scatters and four isolated lithics. In 

addition 6 other small lithic scatters, 22 isolated lithics, 2 possible 

small quarries, and 7 rock rings ("sleeping circle"" size) were recorded 

as loci but not given site designation. A single sherd and 197 lithic 

pieces were located and collected. 



FUNDING: $9,625 purchase order no. 7-01-32-08950 

UNIT COSTS: $1,631/mi2 ($630/km2) 

$4,813/site 

$24,063/person year 

LEVEL OF EFFORT: 51 field person days 

45 nonfield person days 

96 person days (0.4 person years) (based on budget) 

UNIT EFFORT: 2 2 8.6 field person days/mi (3.3/km) 

2 2 16.3 person days/mi (6.3/km) 

25.5 field person days/site 

48 person days/site 
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COMMENTS: Although this project was undertaken by Arizona State 

University in its continuing series of projects along the Granite Reef 

Aqueduct, it reflects the orientation of a new project supervisor and a 

slightly different approach and assessment. Antieau had participated in 

other projects in the general area and was familiar with the types of 

resources that occur in the area. However, the general strategy on 

reach 6 was to "take care" of the ephemeral resources during the survey, 

which contrasts with the approach adopted by Patricia Brown who super-

vised earlier and later surveys for Arizona State University. The 

number of sites designated (2) seems to bear only an arbitrary relation 

with the number of loci discovered (46). Extensive artifact collections 

(which were virtually all chipped stone) were made and morphological and 

edge angle analyses were made. In addition variability in staining, 

patination, and varnish were noted. It was concluded that the pre-

historic resources reflected limited, occassional use of the Tonopah 
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Desert for wild food collecting and associated tool manufacture for 

possibly more than 1000 years by Archaic, Hohokam, and Yuman peoples. 

AUTHOR/TITLE: 

Rodgers, 
1977 

James B 
Archaeological investigations of the Granite Reef Aqueduct, 
Cave Creek Archaeological District, Arizona. Arizona State 
~niversity Anthropological Research Papers No. 12. 

PAGES/REPORT NO.: 196 pp./DI-BR-APO-CCRS 77-5; NTIS PB-277 395/0WS 

PRINCIPAL INVESTIGATOR: Donald E. Weaver, Jr., Glen E. Rice 

TYPE OF PR0JECT: Mitigative data r.ecovery 

DATE OF FIELDWORK: December 23, 1975 - May 13, 1976 

LOCATION/ENVIRONMENTAL SETTING: The project area is on the northern 

margin of the Phoenix metropolitan area. The sites are located along 

Cave Creek, an intermittently flowing tributary of the Salt River. The 

area is on the edge of Paradise Valley and several volcanic buttes dot 

the area. A creosotebush-bursage community is the dominant vegetation 

on the valley floor. A paloverde-saguaro community is present on the 

volcanic buttes. Leguminous arboreals such as paloverde, mesquite, and 

ironwood are common along the wash margins. 

PROJECT SIZE: The project involved study of three sites: 

1. AZ T: 8: 31 (ASU): canal and field system, field 

houses, and a single masonry-footed house. 

2. AZ T:8:35 (ASU): hillside water control terrace 

system, 5 field houses, and a canal remmant, and 

3. AZ T:8:38 (ASU): single masonry-footed house and 

water control terrace system. 
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PURPOSE/GOALS: The general goals were to document the "cultural, 

historical, and ecological foundation for the [prehistoric occupation of 

the] local Cave Buttes area" (p.4). 

METHODOLOGY: Field techniques were based on hand excavation and alidade 

mapping. Several specialized analytical techniques were employed 

including radiocarbon dating, pollen analysis, and flotation sampling, 

which failed to yield any botanical or faunal materials. 

RESULTS: About 7200 artifacts were collected and analyzed, 2 farmstead 

houses and 2 field houses were excavated, a canal system and 2 water and 

soil control terrace systems were also mapped. More than 99% of the 

recovered artifacts were plainware ceramics and utility lithics. Three 

radiocarbon dates were obtained and used to date this small Hohokam 

farming hamlet adaptation to about A.D. 1010 to 1130. 

FUNDING: $18,300 contract no. 14-06-330-21 

UNIT COSTS: $6,100/site 

$19,096/person year 

LEVEL OF EFFORT: 90 field person days 

140 field person days 

230 person days (0.96 person year) 

UNIT EFFORT: 30 field person days/site 

77 person days/site 

COMMENTS: The report presented a wealth of descriptive data interpreted 

in the context of regional research. The occupation was determined to 

be "unequivocably Hohokam" which had been an issue of some debate since 

the area lies near the north margin of the Salt-Gila area. The two iso

lated farmsteads which were excavated were indicative of an apparently 
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short Hohokam occupation of 1 to 2 centuries at most. Despite the 

presence of canals off of Cave Creek, actual evidence of cultigens was 

meager. Rodgers in fact suggested that the associated terrace systems 

were used to enhance native vegetation. Climatic changes were hypothe-

sized to be the cause for the appearance of the Hohokam. The appended 

pollen appendix rejected, perhaps too easily, the suggestion that, on-

site pollen samples reflected cultural effects rather than regional 

climate, and the analysis of 24 pollen samples was used for developing a 

sequence of climatic changes and relative dating. The three appended 

peer reviews in general appraised this report as important because it 

documented a type of Hohokam site that had not been intensively studied 

previously. The reviewers did not see this study as yielding any con-

clusive evidence of how such sites fit into the regional settlement 

systems. Although the reviewers were favorably impressed with this 

particular project they each took the opportunity to express reserva-

tions about the current status of contracted archaeology in general. 

AUTHOR/TITLE: 

Brown, Patricia Eyring 
1978 Archaeological investigations at Arizona U:6:2 (ASU), a 

historic camp on the banks of the Salt River, Maricopa 
County, Arizona. Arizona State University Office of 
Cultural Resource Management Report No. 32. 

PAGES/REPORT NO.: 56 pp./DI-BR-APO-CCRS 78-1 

PRINCIPAL INVESTIGATOR: Donald E. Weaver, Jr., Charles F. Merbs, 

Glen E. Rice (served sequentially) 

TYPE OF PROJECT: Mitigative data recovery 

DATE OF FIELDWORK: November 15-23, 1976 
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LOCATION/ENVIRONMENTAL SETTING: The site was located adjacent to the 

Salt River about 20 miles (32 km) east of Phoenix and 3.5 miles (5.5 km) 

below the confluence of the Salt and Verde Rivers. It is at the eastern 

edge of the Salt River Valley between the south bank of the Salt River 

and Schlechts Butte. Natural ve3etation is characteristic of the 

Arizona Upland subdivision of the Sonoran desertscrub biotic zone. 

Riparian vegetation along the Salt River had been modified by construc

tion of the Granite Reef Diversion Dam. 

PROJECT SIZE: The project consisted of the study of a single historic 

construction worker camp site. 

PURPOSE/GOALS: Three identified goals were (1) thorough documentation 

of the site, (2) testing of the documented chronology and site funtion 

with artifactua1 data, and (3) providing a general historical perspec

tive for the site. 

METHODOLOGY: The study methodology incorporated archival research, oral 

interviews, surface artifact collection, and limited test excavation. 

RESULTS: A total of 50 features were mapped and about 830 artifacts 

were collected and analyzed. Four occupations of the site were docu

mented: 1906-1908 original construction of Granite Reef Diversion Dam 

1916 repair of flood damage to the dam 

1917 L Co., 35th Infantry detachment guarded the dam 

against sabotage 

1920 repair flood damage to the dam 

FUNDING: $3,826 purchase order no. 7-01-32-04160 

UNIT COSTS: $3,826/site 

$24,817/person year 
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LEVEL OF EFFORT: 25 field person days 

~ nonfield person days 

37 person days (0.15 person year) 

UNIT EFFORT: 25 field person days/site 

37 person days/site 

COMMENTS: The archival research and oral history was able to provide 

substantial documentation on the use and reuse of the site. The 

historicity of the site had not been recognized by earlier surveys in 

1968 and 1972 and simple documentation of the sites function was in some 

ways a milestone that reflects a growing recognition by the Bureau of 

Reclamation of its own history. The archaeological analysis was quite 

limited and cursory and is a reflection of the fact that the project 

archaeologists were primarily prehistorians by training. 

AUTHOR/TITLE: 

Moffitt, 
1978 

Kathleen, Sandra Ryal, and Michael Metcalf 
Archaeological investigations along the Navajo-McCullough 
Transmission Line, southern Utah and northern Arizona. 
Museum of Northern Arizona Research Paper No. 10. 

PAGES/REPORT NO.: 211 pp./DI-BR-APO-CCRS 78-2 

PRINCIPAL INVESTIGATOR: Alexander J. Lindsay, Jr. (?) 

TYPE OF PROJECT: Survey (intensive) and excavation 

DATE OF FIELDWORK: Survey: 1972-1973 

Excavation: unreported, probably finished by 1974 

LOCATION/ENVIRONMENTAL SETTING: The project area consisted of a tran-

sect from Page, Arizona, west along the Utah-Arizona border to Nevada. 

The transect crosses the western edge of the Colorado Plateau and 

extends into the eastern Great Basin. Vegetation in this plateau 
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country north of the Grand Canyon is dominated by Great Basin and Mojave 

desertscrub and desert grasslands with pinyon-juniper communities 

encountered primarily as the line crosses the Beaver Dam Mountains in 

the west and Buckskin MOuntain in the east. 

PROJECT SIZE: According to the Navajo Power Project environmental 

impact statement, this survey would have included a transect 330 feet 

(100 m) wide and approximately 75 miles (282 km) long encompassing about 

2 7000 acres (2834 ha) or 10.9 square miles (28.3 km). An unspecified 

area along access roads was also surveyed. 

PURPOSE/GOALS: The overall goal was to inventory sites within the path 

of construction and conduct salvage excavations at those that could not 

be avoided. Specifically identified research topics were to (1) re-

evaluate the distinction between the Virgin and Kayenta branches of the 

Anasazi culture, (2) determine the presence and intensity of proto-

historic Southern Paiute occupation, (3) delineate periods of occupation 

and cultural influence, and (4) study subsistence patterns, that is 

analyze site useage based on tool assemblages. 

METHODOLOGY: Survey techniques were not specified but were evidently 

pedestrian. The general strategy was to avoid recorded sites by 

relocating towers and access roads. Most of the sites that could be 

avoided were intensively sampled; only a few were totally excavated. 

RESULTS: A total of 62 sites were recorded and excavations were 

conducted at 32 of these (Table A.14). The total volume of excavation is 

not reported but the total number of artifacts and ecofacts collected 

approached 100,000. Less than 4500 sherds, but more than 1300 projec-

tile points and point fragments and almost 1000 pieces of groundstone 



Table A.14 

CULTURAL RESOURCE STUDY RESULTS, WESTERN TRANSMISSION SYSTEM, 
ARIZONA AND UTAH SEGMENTS, NAVAJO POWER PROJECT 

Sita TYEes 
Quarry/ 
Lithic Scatters CamEsites/Processing Caves/Shelters - Totals 

Survey Unit recorded excavated recorded excavating recorded excavated recorded excavated 

Beaver 2 1 9 6 0 0 11 7 (64%) 

Hurricane 13 3a 0 0 Ib 0 14 3 (21%) 

Lost Spring 0 0 1 0 0 0 1 0 (0%) 

Meridian 2 2 0 0 0 0 2 2 (100%) 

Buckskin 9 4 8 6 0 0 17 10 (59%) 

Cedar Mountain 7 4 4 3 6 3 17 10 (59%) 

totals 33 14 22 15 7 3 62 32 (52%) 

a. One of these sites had only surficial deposits. 

b. This site, Antelope Cave, had been previously recorded and excavated by the Museum of 
Northern Arizona in 1953 and the University of California, Los Angeles in 1959. 
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were collected. About 85% of the assemblage was lithic deM.tage. Just 

over 1800 formal lithic tools were recovered. Nine radiocarbon samples 

and 30 pollen samples were processed. About 3600 pieces of nonarti-

factual bone were analyzed. 

FUNDING: $250,000 Los Angeles Department of Water and Power Contract 

(CAP share = $60,750) 

UNIT COST: $22,936/mi2 for survey and mitigation ($8,856/km2 ) 

$4,032/recorded site 

LEVEL OF EFFORT: Unknown 

UNIT EFFORT: Unknown 

COMMENTS: This research in the Arizona strip country failed to document 

any Anasazi architecture. Four wickiup floors and a jacal structure 

were the only house features encountered. The most common features 

excavated were roasting pits and pit/midden complexes which were 

apparently used primarily for processing agave or roasting animals. 

Although indications of Archaic occupations were noted only a single 

site was positively identified as such. All sites seem to reflect 

various aspects of a hunting and gathering economy and showed subs tan-

tial affinities with the Great Basin rather than the more sedentary 

horticultural Anasazi. Evidence of a Southern Paiute occupation was 

recovered in the western area but was minimal in the eastern area 

although the Paiute were historically documented in that area. Signifi-

cantly, corn was documented through pollen analysis and macrobotanical 

evidence at one of the Paiute sites. 

Through analysis of site features and artifact assemblages, 

significantly including a debitage analysis of some 20,000 waste flakes, 
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site functions were investigated. The mixture of Archaic, Anasazi, and 

Southern Paiute artifacts on several si tea was puzzling. The primary 

conclusion seems to be that cultural boundaries could not be distinctly 

documented in time or space and the general use of the area had been 

primarily one of hunting and gathering of natural foods and limited 

nonsedentary horticulture. 

The project does not seem to have run particulturly smoothly. 

Scheduling and coordination was a problem as indicated by the fact that 

several sites were damaged by construction activities prior to study and 

some sites had to be excavated while frozen and even with snow on the 

ground. There was little overlap of research personnel between the 

fieldwork and report preparation phases. The report was evidently 

largely drafted within a year of the completion of fieldwork (no 

references later than 1975 are cited), but the report was not published 

until 1978. It came out in a two-column, typeset, lavishly illustrated 

format. The priority was evidently put on "polish" rather than rapid 

dissemination. 

AUTHOR/TITLE: 

Stein, Pat 
1979a Mitigation Plan for the Salt-Gila Aqueduct. 

Museum of Northern Arizona. 
Flagstaff : 

1979b Archaeological Investigations along the Salt-Gila Aqueduct. 
Flagstaff: Museum of Northern Arizona. 

PAGES/REPORT NO.: a. 102 pp./DI-BR-APO-CCRS 79-1 

b. 181 pp./DI-BR-APO-CCRS 79-3; NTIS PB-80146475 

PRINCIPAL INVESTIGATOR: Donald E. Weaver, Jr 

TYPE OF PROJECT: Class III (total intensive) survey 
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DATE OF FIELDWORK: January 16 - March 13, June 19-28, July 5-27, and 

October 23-27, 1978 

LOCATION/ENVIRONMENTAL SETTING: The study area was a transect that 

began at the Salt River near the Granite Reef Diversion Dam, continued 

south crossing first Queen Creek, then the Gila River above Florence, 

and ended near Picacho Reservoir. This area lies near the eastern 

margin of the Salt-Gila Basin of south-central Arizona and along the 

boundary of the Arizona Upland and Lower Colorado subdivisions of the 

Sonoran desert scrub biotic zone. 

PROJECT SIZE: The study consisted of an irregular transect about 60 

miles (87 lon) long incorporating about 11,115 acres (4500 ha) or 17.4 

mi2 (45 km2). 

PURPOSE/GOALS: Two general goals were identified. The first was a 

management oriented assessment of site significance and development of 

mitigation recommendations. The second general goal was to develop a 

better understanding of the prehistoric use of the area. Specific 

research goals included (1) development of a testable model of riverine 

and nonriverine Hohokam settlement and subsistence patterns, (2) 

analysis of the efficiency of V'arious survey intensities for locating 

nonsite resources, and (3) evaluation of erosional effects on artifact 

distributions. 

METHODOLOGY: Pedestrian survey techniques were used with 40 foot (12 m) 

crew intervals. Surface artifacts were collected along randomly 

oriented transects. Onsite vegetation was recorded along one random 

transect and along one judgmentally selected transect. About 100 test 

pits were excavated at 20 sites. These were hand excavated and almost 
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2 2 all were 3 ft (1 m). Artifact analysis focused on function and 

chronology. 

RESULTS: A total of 70 sites were recorded (Table A.15); 57 of these 

were recommended for further mitigative study at an estimated cost of 

about $342,574 wi th an expectable deviation of as much as 30 percent. 

Slightly more than 2200 artifacts were collected and analyzed. 

FUNDING: $67,870 ~ontract no. 8-07-32-V0043 

UNIT COSTS: Survey 

$3,901/mi2 ($1,506/km2 ) 

$970/site 

$26,104/person year 

LEVEL OF EFFORT: .;;.S.;;.u;;;..rv.;...e;;..,y:.--_______ _ 

430 field person days 

200 nonfield person days 

630 person days 

(2.6) person years 

Recommended Mitigation 

$19,688/mi2 ($7,602/km2 ) 

$6,010/site 

$27,852/person year 

Recommended Mitigation 

992 field person days 

1968 nonfield person days 

2960 person days 

(12.3) person years 

Note that actual survey effort was not reported. These are estimates 

based on somewhat ambiguous budgets. 

2 2 UNIT EFFORT: 24.7 field person days/mi (10/km) 

2 2 36.2 person days/mi (14/km) 

6.1 field person days/site 

9.0 person days/site 

COMMENTS: The two peer reviews incorporated into the final technical 

report were generally favorable concluding that reasonably precise 

research goals had been identified and the project had been approached 

from a good regional perspective. Some of the research goals however 
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Table A.IS 

SUMMARY OF 1978 MUSEUM OF NORTHERN ARIZONA 
CLASS III SURVEY, SALT-GILA AQUEDUCT 

Cu1tura1/ 
Temporal Limited 
Affiliation Habitation Activitl Indeterminate Total 

Archaic 3 3 

Hohokam 17 34 9 60 

Historic 3 1 4 

Unknown 3 3 

totals 20 (29%) 41 (59%) 9 (13%) 70 



318 

proved to be inappropriate. The proposed analysis of erosional effects 

was abandoned because it was too complex an issue to implement within 

the context of this study. Only limited investigation was made of 

strategies for identifying nonsi te resources and the broader issue of 

the interpretability of such resources was not evaluated. Alternative 

goals were pursued including a limited test of magnetometer mapping and 

petrographic analysis of sherds (which confirmed the unsuspected use of 

sherd temper). The most significant result was the analysis of Hohokam 

settlement pattern variability between riverine and nonriverine contexts 

and discussion of potential environmental modification stemming from the 

Hohokam use of the area. A relatively intensive analysis of vegetation 

transects was pursued but never really incorporated into the analysis of 

settlement and subsistence systems. 

From the vantage of hindsight the greatest shortcoming of this 

project was the relatively low level of test excavation. When the 

subsequent mitigation study contract was being negotiated it became 

apparent that there was substantial variation in the assessment of the 

recorded sites among local professionals. This was due primarily to 

different predictions about the extent and complexity of subsurface 

deposits. The ultimate mitigative study effort was more than six times 

the level recommended in the original mitigation plan. 

AUTHOR/TITLE: 

Westfall, 
1979 

Deborah A. 
An archaeological overview of the middle and lower Santa 
Cruz Basin: a class I cultural resource survey for the 
Central Arizona Project - Tucson Division. Arizona State 
Museum Archaeological Series No. 134. 



PAGES/REPORT NO.: 112 pp./DI-BR-APO-CCRS 79-2; NTIS PB 80102726 

PRINCIPAL INVESTIGATOR: Lynn S. Teague 

TYPE OF PROJECT: Class 1 (overview) survey 

DATE OF FIELDWORK: None 
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LOCATION/ENVIRONMENTAL SETTING: The study area included state archaeo

logical grid units AA:3, AA:7, AA:8, AA:12, BB:9, and AA:16 which are 

located in southern Pinal and northeastern Pima counties in south

central Arizona. The area includes the northern and western margins of 

the Tucson Basin and the middle and lower Santa Cruz River Valley north 

of the Picacho Mountains. Natural vegetation within the study area was 

Sonoran desertscrub but also included some grasslands and chaparral/ 

woodland zones. 

PROJECT SIZE: 1550 mi
2 (4015 km2 ) 

PURPOSE/GOALS: The stated goals were to (1) review, summarize, and 

evaluate existing cultural resource data, (2) develop predictive model 

of cultural resource sensitivity zones, and (3) rank alternative 

aqueduct corridors from a perspective of potential impacts upon cultural 

resources. 

METHODOLOGY: The study was based on a review of the extant literature 

and site files. Hypothesized correlations of site types with natural 

vegetation zones was used to develop a predictive model of site 10ca-

tions. Vegetation zones were plotted using existing maps and aerial 

photographs. 

RESULTS: About 40 previous studies were reviewed and information on 296 

previously recorded sites was tabulated. The predictive model developed 

by the study was based on the hypothesized correlation of six major 
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types of sites with six vegetation communities. The resulting model was 

used to rather subjectively evaluate the aqueduct corridors from a 

perspective of potential impacts upon cultural resources. 

FUNDING: $9,646 purchase order no. 0-01-32-04430 

UNIT COSTS: $6/mi2 

$33/site tabulated 

$21,840/person year 

LEVEL OF EFFORT: The effort was not reported but 106 person days were 

budgeted (0.4 person years). 

UNIT EFFORT: 2 2 0.07 person days/mi (0.03/km) 

0.36 person days/site tabulated 

COMMENTS: If the predictive model is simplified somewhat by collapsing 

the vegetation zones into high, moderate, and low sensitivity catego-

ries,all major site types are predicted to occur within each sensitivity 

zone. Therefore relative sensitivity obviously was based on estimates 

of site densities rather than mere presence or absence of site types. 

Unfortunately, the extant data were considered too weak to hazard any 

densi ty estimates. The dominant factor in the alternative aqueduct 

corridor evaluations based on the model was the hypothesized presence of 

more large complex village si tes in riparian areas. Therefore, the 

model can be distilled down to the long recognized dictum that site 

density increases near water sources. The model did perform the 

valuable service of specifying some commonly perceived notions about the 

distribution of sites into a readily testable format. The extant data 

was considered too biased to test the model. Subsequent class II 
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(sample) survey failed to yield any clearcut support for the model 

(McCarthy 1982). 

AUTHOR/TITLE: 

Teague, Lynn S. and Sharon S. Debowski 
1979 Buttes Reservoir Cultural Resource Economic Update Analysis. 

Tucson: Arizona State Museum, University of Arizona. 

PAGES/REPORT NO.: 12 pp./DI-BR-APO-CCRS 79-4 

PRINCIPAL INVESTIGATOR: Lynn S. Teague 

TYPE OF PROJECT: Reevaluation of previous intensive survey 

DATE OF FIELDWORK: None 

LOCATION/ENVIRONMENTAL SETTING: See Debowski and others (1976). 

PROJECT SIZE: See Debowski and others (1976) for size of original 

survey. 

PURPOSE/GOALS: The goals of this study were to first reassess mitiga-

tion recommendations made in conjunction with an earlier survey of the 

proposed Buttes Reservoir area, and secondly to estimate mitigation 

costs for four smaller alternative reservoir heights. 

METHODOLOGY: Actual cost experience on projects undertaken since 

completion of the Buttes survey was considered, and the methodology 

used to generate the original mitigation cost estimates was reconsid-

ered. The analysis of alternative reservoir heights was made on the 

basis of mapped site locations and elevations. 

RESULTS: Several problems with the original methodology were identi-

fied. The concept of total data recovery was recognized as being a 

blindly mechanical basis for estimating study costs, especially when 

used in conjunction with the "guesstimate" that 40 to 50 percent of 
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total recovery would be adequate--a figure derived without benefit of a 

research design. It was realized that the sample of the development 

zone had been treated inappropriately. The review also pOinted out that 

the lack of test excavations left many uncertainties about the nature 

and extent of subsurface deposits and site boundaries. The cost per 

field day of labor was reduced almost 60 percent on the basis of actual 

cost experience. Alternatives to mitigative study for sites within the 

surrounding developmental zone, which would only be indirectly affected, 

also had not been seriously considered. The analysis of smaller 

alternative reservoir heights showed that mitigative study costs for 

direct impact zones would decrease only about 20 percent even at the 

maximum 80 foot (24 m) decrease in water level being considered. 

FUNDING: $1,000 purchase order no. 9-01-32-10720 

UNIT COSTS: Not applicable 

LEVEL OF EFFORT: Unknown 

UNIT EFFORT: Unknown 

COMMENTS: This brief reanalysis indicated that although the cultural 

resources of the Buttes Reservoir area were still considered to be very 

significant, the overly mechnical approach to estimating costs in a 

benefit-cost ratio context was inappropriate. The original approach was 

largely an outgrowth of the response of National Park Service archaeo

logists to the National Environmental Policy Act (see Scovill and 

others 1977). The ··total data recovery" effort estimates were recog

nized as excessive and a research design was recommended as a basis for 

estimating costs rather than the concept of complete excavation. Other 

major reservoir mitigation programs had been initiated in other parts of 
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the country (for example, New Melones in California, and the Dolores 

Project in Colorado) at costs on the order of a few million dollars. 

The revision of the Buttes estimates were more in line with this level 

of effort. 

AUTHOR/TITLE: 

Fiero, Donald C., R. W. Munson, M. U. McClain, S. M. Wilson, A. H. Zeir 
1980 The Navajo Project: archaeological investigations, Page to 

Phoenix 500-kV Southern Transmission Line. Museum of 
Northern Arizona Research Paper No. ll~ 

PAGES/REPORT NO.: 297 pp./DI-BR-APO-CCRS 80-1 

PRINCIPAL INVESTIGATOR: Alexander J. Lindsay, Jr. (?) 

TYPE OF PROJECT: Survey (intensive) and excavation 

DATE OF FIELDWORK: Survey: September-November 1970, 

July 1971 - June 1973 

Excavation: unreported, completed at least by 1974 

LOCATION/ENVIRONMENTAL SETTING: The study area was a transect from Page 

to Phoenix crossing the western edge of the Navajo Indian Reservation 

east of the Grand Canyon National Park turning southwest to cross the 

Coconino Plateau north of Flagstaff. It then turned south again between 

Ashfork and Williams running along the east side of the Agua Fria River 

Valley crossing Perry Mesa, passing east of Lake Pleasant and ending on 

the west side of the Agua Fria near Calderwood Butte in Deer Valley just 

north of Sun City. The transect includes portions of three major 

physiographic provinces including the Colorado Plateau, the mountainous 

transition zone and the basin-and-range deserts. Biotic zones crossed 

by the transect included Great Basin desertscrub and conifer woodland, 

chaparral and grasslands, and Sonoran desertscrub. 
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PROJECT SIZE: The transect surveyed was 330 feet (100 m) wide and ap

proximately 256 miles (412 km) long encompassing about 10,240 acres 

2 (4122 ha) or 16.0 square miles (41.2 km ). An unquantified amount of 

survey was also conducted along access roads. 

PURPOSE/GOALS: The study was undertaken to inventory sites within the 

path of construction and to then conduct salvage excavations at sites 

that could not be avoided. Sp~cific research goals included investiga-

tion of (1) site chronology, (2) intrasite activity patterns, (3) site 

economy, (4) cultural affiliation and contacts, (5) regional economies, 

and (6) interregional economic diversity in comparison with environ-

mental diversity. 

METHODOLOGY: Pedestrian observational transects about 80 feet (25 m) 

wide were used for the survey. The rate of coverage was not reported. 

Survey crews varied from 2 to 4 people. After gridding the sites 

selected for excavation, subsurface features were searched for by broad-

siding or trenching. Provenience within features was recorded by fill, 

floor fill, and floor. Outside of features natural stratigraphy was 

used to maintain vertical control where it could be detected. 

RESULTS: A total of 88 sites were recorded within the right-of-way and 

20 of these were excavated (Table A.16). Remnants of houses at 15 of 

these indicated use as habitation sites at least seasonally. The volume 

of excavated material was not reported but more than 60,000 artifacts 

were collected and analyzed. About 85 percent were sherds; 2500 were 

bone, and the rest chipped stone tools, debitage and ground stone. 

Three inhumations and two cremations were recovered. Fifty-one 



Survey Unit a 

Kayenta 

Cohonino 

Perry Mesa 

Agua Fria 

Table A.16 

CULTURAL RESOURCE STUDY RESULTS,SOUTHERN TRANSMISSION SYSTEM, 
NAVAJO POWER PROJECT 

Number of Sites Excavated 
Number of Sites b Recorded Processing Habitation 

22 1 1 

20 SC 1 

38 8 1 

8 1 2 

88 15 5 

Total 

2 (9%) 

6 (30%) 

9 (24%) 

3 (38%) 

20 (23%) 

a. These labels apply only in a general way to the sites recorded along each segment. For 
example, some Navajo and Prescott sites were also recorded. 

b. The label "habitation" implies that at least one room structure was present but many of 
these sites were probably not inhabited on a year round basis. 

c. One of these sites had been previously·partially excavated in 1949. 
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tree-ring samples were dated but they represented only four different 

contexts from two sites. 

FUNDING: $227,633 Arizona Public Service Co. Contract 

(CAP share ~ $55,315) 

UNIT COSTS: 2 2 $14,227/mi ($5,493/km) (combined survey and mitigation) 

LEVEL OF EFFORT: Unknown 

UNIT EFFORT: Unknown 

COMMENTS: The high percentage of sites with architecture and the 

domination of the artifact collection by sherds rather than lithics 

stands in contrast to the three other Navajo Power Project surveys. 

Most of the sites were, however, small and the study provided a chance 

to examine aspects of prehistoric subsistence systems that were only 

poorly known. Four separate and distinct cultures were represented by 

the excavated sites but a consistent set of questions was addressed for 

each including (1) dating, (2) site structure, (3) economy (that is, 

resource utilization and subsistence technology), (4) site function, (5) 

trade and external contact, and (6) social organization. 

The survey itself was de-emphasized as the report did not even 

contain a list of all the recorded sites. About 40 percent of the 

report was appendixes which included specialized analyses of the 

dendrochronological, faunal, and skeletal materials. Three other 

appendixes were evidently project "spin offs." One demonstrated that 

on the basis of recovered maize pollen that the rock a1inements of one 

site found off the right-of-way on Perry Mesa were agricultural fea-

tures. Another was an innovative study of ceramic vessel function and 
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had implications for determining site function. The last was an amateur 

archaeologist's SUIIIIlary of his knowledge of sites located on Perry Mesa. 

There is some indication that coordination of the studies with 

construction was troublesome at times. At least at one site the 

bulldozers arrived before the archeologists. The manuscript appears to 

have been completed long before it was printed. The latest references 

date from 1977 and the report was not published until 1980. 

AUTHOR/TITLE: 

Brown, Patricia Eyring and A. E. Rogge 
1980 Archaeological investigations at AZ U:6:61 (ASU), a 

prehistoric limited activity site in south-central Arizona. 
Arizona State University Anthropological Research Papers 
No. 21. 

PAGES/REPORT NO.: 93 pp./DI-BR-APO-CCRS 80-2 

PRINCIPAL INVESTIGATOR: Donald E. Weaver, Jr., Charles F. Merbs, 

Glen E. Rice (served sequentially) 

TYPE OF PROJECT: Mitigative data recovery 

DATE OF FIELDWORK: October 1976 

LOCATION/ENVIRONMENTAL SETTING: The study area is located about 20 

miles (32 km) east of Phoenix on the north side of the Salt River about 

3.5 miles (5.5 km) south of its confluence with the Verde River. The 

site studied occupies a Pleistocene gravel and cobble terrace. Natural 

vegetation within the area is the Arizona Upland subdivision of Sonoran 

desertscrub. Onsite vegetation included creosotebush, bursage, palo-

verde, and prickly pear, cholla, hedgehog, pincushion, saguaro, and 

barrel cacti. The riparian zone along the Salt River has been drasti-

cally altered by construction of the Granite Reef Dam. 
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PROJECT SIZE: One surficial sherd and lithic scatter was investigated 

plus a sample of "nonsite" artifacts within a 30 acre (12.1 ha) area. 

PURPOSE/GOALS: The primary objective was to investigate the content and 

structure of the site and "nonsite" portions of the study area and 

secondarily to explore the position of the site in a regional environ-

mental and cultural historical setting. 

directed at functional interpretation, 

The artifactua1 analysis was 

technological variation, and 

spatial patterning of artifact distributions. 

METHODOLOGY : A total sample of surface artifacts was collected from 

within the construction zone. An additional 10 percent random sample 

from the entire site plus some purposively selected units were collected 

for a total sample of 32 percent of the site area. Three cobble 

alignments and an area of soil disturbance were excavated. A 5 percent 

proportional stratified random sample of nonsite areas was also collect

ed. Ceramic analysis was simply classification by standard typologies. 

Lithic analysis consisted of gross morpo10gica1 analysis of the entire 

collection and a more detailed study of those 1ithics from the 10 

percent sample focusing on lithic manufacturing technology and function. 

Basic descriptive statistics were employed. SYMAP, a computer mapping 

routine, and a nested analysis of variance technique were used in an 

attempt to define spatial patterning. 

RESULTS: Two of the excavated features were probably remnants of temp

orary shelters. One had an internal hearth area but no datable material 

was recoverable. In addition, a small "basket holder" size rock ring 

and an isolated petroglyph were recorded. A total of 747 sherds and 
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lithics were collected. The lithic analysis revealed that tool manu-

facture was an important activity. 

FUNDING: $3,825 purchase order no. 7-01-32-04160 (Note that this is 

half of the purchase order amount. Data recovery was undertaken at one 

other site under this purchase order (see Brown 1978). Allocation of 

costs for each study were not reported so the assignment of half of the 

funding to each is only an approximation.) 

UNIT COST: $3,825/site 

$9,563/person year 

LEVEL OF EFFORT: 94 person days (0.4 person years) (Note that this does 

not include the effort of Reclamation staff, which was considerable.) 

UNIT EFFORT: 94 person days/site 

COMMENTS: The site investigated is of a type commonly perceived as a 

relatively small, simple sherd and lithic scatter. The study attempted 

to document intrasite patterns but concluded such sites were in fact 

complex and patterning was difficult to recognize. This is probably 

because they were reused several times and were the scene of different 

combinations of different activities by different sized groups. The 

sampling of nonsi te areas revealed that those manifestations that are 

labeled sites is often arbitrary, at least insofar as artifact density 

is concerned. From the vantage of hindsight the rather elaborate 

statistical analysis of patterning looks like overkill. A more intui-

tive strategy of defining units based on "chipping events", that is 

clusters of flakes off the same core, would very likely have been just 

as useful. 



AUTHOR/TITLE : 

Marmaduke, 
1980 

William S., Claudia F. Berry, and Edward Bez 
An Archaeological Pilot Sample on the Salt River Indian 
Reservation: Cultural Resource Survey for the Central 
Arizona Project - Indian Distribution Division, Maricopa 
County, Arizona. Flagstaff: Northland Anthropological 
Research, Inc. 

PAGES/REPORT NO.: 37 pp./DI-BR-APO-CCRS 80-3 

PRINCIPAL INVESTIGATOR: William S. Marmaduke 

TYPE OF PROJECT: Class II (pilot sample) survey 

DATE OF FIELDWORK: July 21-30, 1980 
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LOCATION/ENVIRONMENTAL SETTING: The study area is situated in the 

northwestern portion of the Salt River Indian Reservation which is 

located at the eastern margin of the Salt River Valley north of the Salt 

River and immediately east of the Phoenix metropolitan area. The area 

lies within Paradise Valley with the McDowell Mountains to the northeast 

and the Phoenix Mountains to the southwest. Natural vegetation within 

the study area included both creosotebush-bursage and paloverde-saguaro 

communities of the Sonoran desertscrub biotic zone. 

PROJECT SIZE: The study area incorporated 13.5 mi2 (35 km2 ) as a sample 

universe. A total of 1 mi2 (2.6 km2) was actually surveyed. 

PURPOSE/GOALS: The goal of the pilot sample was to estimate the 

variance of site distributions for use in selecting a sampling fraction 

(see Marmaduke 1981). 

METHODOLOGY: Ten randomly selected 40 acre (16.2 ha) quadrats were 

first surveyed and then 3 purposively selected areas encompassing about 

240 acres (97.2 ha) were also surveyed. Observational transects 20-50 

feet (6-15 m) wide were walked. 
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A single small sherd and lithic scatter site (l/mi2) was 

recorded; isolated or small clusters of subsite artifacts were noted in 

9 of the 10 sample units. Nine additional artifacts were noted in the 

purposively selected areas. Statistically 1 to 60 sites were estimated 

to be present at a 90 percent confidence level. 

FUNDING: $3,276 contract no. 0-07-30-X0072 - task 5 (This does not 

include contract administration costs which cannot be allocated until 

the contract is terminated. 

UNIT COSTS: $243/mi2 sampled ($94/km2) 

$ 3,276/mi2 surveyed ($1,265/km2 ) 

$ 3,276/site 

$16,046/person year 

LEVEL OF EFFORT: 23 field person days 

UNIT EFFORT: 

COMMENTS: 

26 nonfield person days 

49 person days (0.2 person years) 

23 field person days/mi2 (S.9/km2
) 

49 person days/mi2 (lS.9/km2) 

23 field person days/site 

49 person days/site 

The sampling approach was sophisticated but the research 

design collapsed because of the low site density encountered. The one 

small site recorded was considered intriguing and the authors suggested 

that it might be a rare post-Hohokam site. 
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AUTHOR/TITLE: 

Marmaduke, William S. 
1981 Research Design, Cultural Resource Studies, Indian 

Distribution Division, Central Arizona Project. Flagstaff: 
Northland Anthropological Research, Inc. 

PAGES/REPORT NO.: 134 pp./DI-BR-APO-CCRS 81-1; NTIS PB-82129826 

PRINCIPAL INVESTIGATOR: William S. Marmaduke 

TYPE OF PROJECT: Research design for class I (overview), class II 

(sample), and class III (total intensive) surveys 

DATE OF FIELDWORK: None 

LOCATION/ENVIRONMENTAL SETTING: This research design was for various 

types of surveys that would be defined in the Salt-Gila Basin of 

south-central Arizona. Virtually the entire area lies within the 

Sonoran desertscrub biotic zone. 

PROJECT SIZE: The study area for the proposed surveys was defined to 

include the Fort McDowell, Salt River, Gila River, Ak-Chin, and Papago 

(Chui Chu area) Indian Reservations which were all expected to be 

allocated CAP water, as well as potential distribution systems for 

delivering the water from the main CAP aqueduct. 

encompassed about 3500 mi2 (9065 km2). 

The general area 

PURPOSE/GOALS: The purpose of this research design was to define an 

orientation and strategy for undertaking class I, II, and III surveys in 

support of the planning 'for the Indian Distribution Division of the CAP. 

The specific scope of the surveys was only estimated and definition of 

survey requirements was dependent upon the results of the ongoing plan-

ning studies. The research design was intended to provide a flexible 

framework for performing quality survey within this "on-call" context. 
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METHODOLOGY: The basic approach to this study was an elaboration of the 

preliminary research design prepared as part of the proposal to contract 

for this study. It was based on a review of the environmental context, 

previously developed models of human use of the area, and assessment of 

probabilistic sampling theory and methodology. 

RESULTS: An alternative, largely economic, model of cultural system 

development was formulated on the principles that (1) human societies 

are territorial, (2) human populations are normally at equilibrium, (3) 

economic change follows least cost pathways, and (4) population aggre-

gates are fluid and will migrate in response to changing economic 

conditions. Specific research goals focused on documenting changing 

settlement patterns and chronology. The proposed strategy for the class 

I survey was a straightforward site file and literature review. For 

class II survey simple random sampling with quadrat sample units was 

proposed. Pilot samples were to be used to determine appropriate 

sampling fractions. For class III survey pedestrian survey with crew 

spacing at minimum diameter of recorded sites in the area was to be 

used. Minimal artifact collection was proposed with surface densities 

2 2 to be recorded by 3 ft (1 m ) counts in units placed judgmentally. 

FUNDING: $3,107 contract no. 0-07-32-X0072 - task 2 (This does not 

include contract administration costs which cannot be allocated until 

the contract is terminated.) 

UNIT COSTS: Not applicable 

LEVEL OF EFFORT: 37 person days 

UNIT EFFORT: $20,154/person year 
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COMMENTS: This was the first research design to be prepared as a 

separate report for the CAP cultural resource program. This was done, 

at least in part, to justify awarding of a major contract to a new 

private firm rather than the local established, public research insti-

tutions. The research design reflected a comprehensive and skeptical 

review of prior research within the study area, and a sophisticated 

familiarity with sampling theory. As it turned out, the ongoing 

planning studies led to relatively little application of the sampling 

methodology. 

AUTHOR/TITLE: 

Teague, Lynn S., and Patricia L. Crown, editors 
1981 Salt-Gila Aqueduct Central Arizona Project Archaeological 

Data Collection Studies and Supplemental Class III Survey: 
1980-1981 Annual Report. Tucson: Arizona State Museum, 
University of Arizona. 

1982 Salt-Gila Aqueduct Central Arizona Project Archaeological 
Data Collection Studies and Supplemental Class III Survey: 
1981-1982 Annual Report. Tucson: Arizona State Museum, 
University of Arizona. 

PAGES/REPORT NO.: a. 112 pp./DI-BR-APO-CCRS 81-2 

b. 128 pp./DI-BR-APO-CCRS 82-7 

PRINCIPAL INVESTIGATOR: Lynn S. Teague 

TYPE OF PROJECT: Mitigative data recovery and minor supplemental class 

III survey 

DATE OF FIELDWORK: July 19, 1980 - April 4, 1981 

October 5 - December 16, 1982 

LOCATION/ENVIRONMENTAL SETTING: The study area was a transect stretch-

iug from the Salt River to the Gila River and slightly beyond. It was 

located along the eastern edge of the Salt-Gila Basin of south-central 
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Arizona. The majority of the sites were clustered near Queen Creek and 

the Gila River. The study area lies near the boundary of the Arizona 

Upland and Lower Colorado subdivisions of the Sonoran desertscrub biotic 

zone. 

PROJECT SIZE: Mitigation studies were undertaken at 33 sites during the 

first year of this project and at 16 sites during the second year. 

PURPOSE/GOALS: These were the first and second annual reports of a 

4-year project. Their intent was to rapidly disseminate summary 

preliminary results of this major project, evaluate progress to date, 

and provide a plan of activity for the subsequent year of study. 

METHODOLOGY: Study procedures included intensive mapping of surface 

artifacts, extensive backhoe testing, and haad excavation of features. 

Numerous pollen and flotation samples were processed and experimental 

Correlations of surface artifacts distributions were analyzed to develop 

models for predicting subsurface features. 

RESULTS: Almost 500,000 artifacts and environmental samples were col

lected during the first year. Almost 125,000 artifacts were processed 

during the second year. Major discoveries included (1) the extensive 

canal system including small reservoirs at Queen Creek with accompanying 

villa,3;es, farmsteads and field houses, and (2) the complexity of the 

Hohokam subsistence system as evidenced by more than a 1000 pollen and 

flotation samples processed to date. 

FUNDING: $1,671,310 cost-reimbursable contract no. 0-07-32-V0101 

890,484 first year costs 

451,307 second year costs 

$1,341,791 total through first two years 
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UNIT COSTS: First Year Second Year 

$26, 984/site $28,207/site 

$22,374/person years $21,188/person years 

LEVEL OF EFFORT: About 23.1 person years of effort were expended in 

fieldwork during the first project year and an additional 16.7 person 

years of effort in nonfieldwork tasks. An additional person year of 

effort was contributed for a total of 40.8 person years. During the 

second year 7.5 person years of effort were expended in fieldwork and 

13.9 person years for nonfieldwork activities. An additional 0.7 person 

years were contributed for a total second year effort of 22 person 

years. 

UNIT EFFORT: First Year 
~~~~~~----------------

0.7 field person years/site 

1.2 person years/site 

Second Year 

0.5 field person years/site 

1.4 person years/site 

COMMENTS: These two reports were the first annual reports ever prepared 

for any CAP cultural resource project reflecting its large and long-term 

nature. These reports provided information regarding the management of 

such a large research projects and made major new findings immediately 

available to the regional professional community. Another specific task 

of the contract was to develop public information materials which 

included a series of slide/tape programs, popular pamphlets and bro

chures, and traveling exhibits as well as local talks, tours, and school 

programs. The scope and intensity of this ongoing program has already 

resulted in documentation of substantially more variability in the 

Hohokam archaeological record than is commonly appreciated and should 

provide a new perspective particularly on the pre-Classic to Classic 
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Period transition which has been commonly perceived as an era of major 

change. 

AUTHOR/TITLE: 

Berry, Claudia and William S. Marmaduke 
1982 The Middle Gila Basin: An Archaeological and Historical 

Overview. Flagstaff: Northland Research, Inc. 

PAGES/REPORT NO.: 516 pp./DI-BR-APO-CCRS 82-1 

PRINCIPAL INVESTIGATOR: William S. Marmaduke 

TYPE OF PROJECT: Class I (overview) survey 

DATE OF FIELDWORK: None 

LOCATION/ENVIRONMENTAL SETTING: The study area lies primarily wi thin 

the Salt-Gila Basin of south-central Arizona with some extension into 

the northern Papagueria. Almost all natural vegetation within this area 

is characteristic of the Lower Colorado or Arizona Upland subdivisions 

of the Sonoran desertscrub biotic zone. 

PROJECT SIZE: The study area encompassed all or part of the following 

17 state archaeological grid units (15 minute quadrangles): T:ll, T:12, 

T:15, T:16, U:9, U:lO, U:13, U:14, U:15, Z:3, Z:7, Z:8, AA:l, AA:2, 

2 2 AA:5, and AA:6. This encompasses about 3612 mi (9355 km ). 

PURPOSE/GOALS: The intent of this study was to provide a background for 

on-the-ground surveys to be undertaken in conjunction with planning the 

Indian Distribution Division of the CAP. 

METHODOLOGY: The study was based on a review of the literature and a 

compilation of si te forms from six major si te files and several other 

minor files. 
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RESULTS: Information on 1321 previously recorded sites was tabulated. 

More than 175 previous projects, beginning as early as 1883, were 

identified. About 150 of these were undertaken since 1950 and more than 

a third of these were recent "clearance" surveys that resulted in the 

discovery of no sites. A generalized interpretation of site distribu-

tions was presented. 

FUNDING: $25,000 contract no. 0-07-30-X0072 - task 3 (This does not 

include contract administration costs which cannot be allocated until 

the contract is terminated.) 

UNIT COSTS: $7/mi2 ($2.70/km2) 

$19/site tabulated 

$22,727/person year 

LEVEL OF EFFORT: 266 person days (1.1 person years) 

2 2 UNIT EFFORT: 0.7 person days/mi (0.03/km) 

0.2 person days/site tabulated 

COMMENTS: This is the most thorough and extensive class I surveys 

undertaken for the CAP cultural resource program to date. It was 

necessitated by the lack of any existing overviews for the area or an 

adequate state historic preservation plan. The study was made by a 
" 

couple of researchers new to the area and skeptical of much of the 

previous research. As a result, they point out the tentative nature of 

the evidence for many of the prevalent interpretations of the pre-

historic and historic occupancy of the area. 
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AUTHOR/TITLE: 

Carol Heathington and Earl Sires McCarthy, 
1982 An archaeological overview of the middle Santa Cruz Basin: 

a supplemental class I cultural resource survey for reach 3 
of the Central Arizona Project--Tucson Division. Arizona 
State Museum Archaeological Series No. 134 (Supplement). 

PAGES/REPORT NO.: 41 pp./DI-BR-APO-CCRS 82-2 

PRINCIPAL INVESTIGATOR: Lynn S. Teague 

TYPE OF PROJECT: Supplemental class I (overview) survey 

DATE OF FIELDWORK: none 

LOCATION/ENVIRONMENTAL SETTING: The study area consisted of three state 

archaeological grid units, BB:13, DD:4, and EE:1, each unit encompassing 

15 minutes of latitude and longitude. This area encompasses parts of 

the Santa Cruz River Valley from Tucson south to the boundary of Pima 

and Santa Cruz Counties. The Santa Rita Mountains lie on the south-

eastern edge of the study area and the Sierrita and Tucsoun Mountains on 

the west. The six natural vegetation communities identified by 

Westfall's (1979) previous class I survey were present within this 

supplemental study area. The desert grassland community was most 

common. 

PROJECT SIZE: 

PURPOSE/GOALS: 

2 770 square miles (1993 km ) 

The 'potential extent of the Tucson Division of the CAP 

was increased and as a result extended beyond the area encompassed by 

the original class I survey for the project feature (see Westfall 1979). 

The purpose of this study was to supplement the original study by 

summarizing previous cultural resource studies, tabulat:tng information 

on previously recorded s1 tes and applying Westfall's model of site types 



340 

and environmental zone correlations in order to define cultural resource 

sensitivity zones. 

METHODOLOGY: Site files were searched, the literature was reviewed and 

environmental zones were mapped on each archaeological grid unit using 

extant maps and aerial photographs. 

RESULTS: About 12 previous projects plus other miscellaneous si te 

recording beginning in the early 1950's were identified. Information on 

310 previously recorded sites, including 14 listed on the National 

Register of historic places, was tabulated. 

FUNDING: $4,721 contract no. 0-07-30-X0091 - task 3 (This does not 

include contract administration costs which cannot be allocated until 

the contract is terminated.) 

UNIT COSTS: $6/mi2 ($2/km2) 

$15/site 

$7,082/person year 

LEVEL OF EFFORT: about 160 person days (0.67 person year) 

2 2 UNIT EFFORT: 0.2 person days/mi (0.08/km) 

0.5 person days/site 

COMMENTS: This study was a straightforward extension of the original 

study with no attempt to expand or modify the predictive model. On-

going class II survey within the original study area was indicating 

inadequacies with the model but no obvious adjustments or substitutions 

were identified. No al ternati ve aqueduct corridors had yet been 

identified within the expanded area so the rather broad brush descrip-

tion of cultural resource sensitivity zones was not inappropriate. No 

importance was attributed to the fact that the supplemental area 
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had more previously recorded sites than the original class I study area. 

but was only half as large. 

AUTHOR/TITLE: 

Teague. Lynn S. and Patricia L. Crown. editors 
1982a Hohokam Archaeology Along the Salt-Gila Aqueduct. Central 

Arizona Project--Volume 1: Research Design. Arizona State 
Museum Archaeological Series No. 150. 

PAGES/REPORT NO.: 192 pp./DI-BR-APO-CCRS 82-3 

PRINCIPAL INVESTIGATOR: Lynn S. Teague 

TYPE OF PROJECT: Research design including substantial test excavation 

DATE OF FIELDWORK: July 14 - August 1. 1980 

LOCATION/ENVIRONMENTAL SETTING: See Teague and Crown (1981. 1982c) 

PROJECT SIZE: A research framework for mitigative study at about 50 

sites was developed. Intensive test excavations were made at 7 of the 

larger habitation sites. 

PURPOSE/GOALS: The purpose of this report was to provide the background 

and strategy for mitigative research studies to be made at archaeo-

logical sites located along the proposed Salt-Gila Aqueduct. 

METHODOLOGY: The preliminary research design developed during contract 

negotiations was based on the class III survey (Stein 1979a. 1979b). 

The final version was modified on the basis of extensive backhoe and· 

hand test excavations as well as collections of surface artifact 

samples. An experimental technique. subsurface interface radar, was 

also tested. 

RESULTS: In general. the previous assessments of smaller. limited 

activity sites were found to be reasonably accurate, but documentation 

of the large sites was refined substantially. Primary research issues 
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identified included the nature of changes in village structure and 

organization across varying environments, and changes in agricultural an 

nonagricultural subsistence strategies. 

FUNDING: $91,492 contract no. 0-07-32-V0101 (This does not include 

contract administration costs which cannot be allocated until the con-

tract is terminated). 

UNIT COSTS: $1,830/site 

$32,676/person year 

LEVEL OF EFFORT: 324 field person days 

UNIT EFFORT: 

347 nonfie1d person days 

671 person days (2.8 person years) 

6.S field person days/site 

13.4 person days/site 

COMMENTS: The research design was tailored to the types of sites 

present within the study area and it identified reasonably specific 

research questions and the types of data needed to answer them. It 

represented a good blend of research expertise and the requisite project 

management considerations to achieve the research goals. The design and 

the contract structure within which it had to be executed were flexible 

enough to cope with changing assessments of the sites to be studied. 

AUTHOR/TITLE: 

McCarthy~ 

1982 
Carol Heathington 

An archaeological sample survey of the middle Santa Cruz 
Basin, Picacho Reservoir to Tucson: a class II survey of 
the proposed Tucson Aqueduct, Phase A, Central Arizona 
Project. Arizona State Museum Archaeological Series No. 
148. 

PAGES/REPORT NO.: 89 pp./DI-BR-APO-CCRS 82-4 
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PRINCIPAL INVESTIGATOR: Lynn S. Teague 

TYPE OF PROJECT: Class II (sample) survey 

DATE OF FIELDWORK: April 1 - June 11, 1980 

LOCATION/ENVIRONMENTAL SETTING: The project area was located on the 

eastern side of the Santa Cruz VaHey from the vicinity of Picacho 

Reservoir and the Picacho Mountains south to the northern edge of the 

Tucson Basin. 

PROJECT SIZE: 240.9 mi2 2 (623.9 km ) study area 

4,400 acres (1781 ha) probalistic sample 

1 2800 acres (729 ha) purposively selected 

6,200 2 2 surveyed acres (2510 ha) or 9.7 mi (25.1 km ) 

PURPOSE/GOALS: The identified goals were to (1) test the predictive 

model prepared as part of the previous class I survey (Westfall 1979), 

and (2) provide additional survey data for evaluating alternative 

aqueduct corridors. 

METHODOLOGY: A disproportional stratified random sample using 110 

40-acre (16.2 ha) sample units was surveyed using 33 foot (10 m) wide 

observational transects. An additional 1800 acres were purposively 

selected. The original intent of this purposive survey was to focus on 

the margins of the Santa Cruz River, but difficulty in acquiring access 

to private lands led to a new strategy aimed at revisiting 16 previously 

recorded sites. 

RESULTS: A total of 30 sites were recorded (Table A.17) plus other 

"nonsites"; 11 of 16 previously recorded sites that were searched for 

were found. 2 Density was estimated at 4.9 + 1.1 sites/mi (1.9 + 0.4 

km2) based on 26 Type I to V sites plus 8 type VI "nonsites" which could 



Table A.17 

SITES RECORDED BY PHASE A, 
TUCSON AQUEDUCT CLASS II SURVEY 

Site Type 

I - Villages 

II - Large artifact scatters 

III - Specialized sites 

IV - Small artifact scatters 

V - Historic sites 

"Nonsite" Types 

VI - Prehistoric artifact scatters 

VII - Historic artifact scatters 

VIII - Isolated artifacts 

total 

Number Recorded 

4 

7 

4.5 

8 

6.5 

30 

8 

3 

present within 60 
sample quadrants 
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warrant site status. Westfall's (1979) site predictive model based on 

vegetation zones was not confirmed nor did the survey data support an 

alternative model based on topographic zones. 

FUNDING: $63,276 contract no. 0-07-30-X009l - task 2 (This does not 

include contract administration costs which cannot be allocated until 

the contract is terminated.) 

UNIT COSTS: $263/mi2 sampled ($101/km2 ) 

$ 6,523/mi2 surveyed ($2,5l9/km2 ) 

$ 1,29l/site 

$18,6ll/person year 

LEVEL OF EFFORT: 296 field person days 

510 nonfield person days 

UNIT EFFORT: 

806 person days (3.4 person years) 

30.5 field person days/mi2 (11.8/km2 ) 

83.1 person days/mi2 (32.l/km2) 

6.0 field person days/site 

16.4 person days/site 

COMMENTS: This was a relatively rigorous probalistic sample survey but 

the results were in some ways disappointing. No predictive model of 

site distribution that could be supported by the survey data was devel-

oped. A relatively precise site density estimate was generated but 

variations in site types, which are important for estimating potential 

mitigation costs, could not be predicted. The report preceptively 

indicates that consideration of the social context may be very important 

to consider in developing predictive models. A transect sampling scheme 

had been proposed as an alternative to the quadrats used, but 
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Reclamation, which was to provide a survey team to locate the sample 

units, decided it would be much more time consuming to locate the 

transects even if they were on section lines. The decision to opt for 

quadrants was probably not wise in light of subsequent survey results in 

the area (Bartlett 1981). 

AUTHOR/TITLE: 

Fitting, James E., Claudia B. Hemphill, and Donald R. Abbe 
1982 The Upper Gila Water Supply Study Area: A Class I Cultural 

Resource Overview. Springfield, OR: Hemphill Associates. 

PAGES/REPORT NO.: 130 pp./DI-BR-APO-CCRS 82-5 

PRINCIPAL INVESTIGATOR: James E. Fitting 

TYPE OF PROJECT: Class I (overview) survey with limited reconnaissance 

DATE OF FIELDWORK: September and December 1981 

LOCATION/ENVIRONMENTAL SE?TING: The study area is located in the upper 

Gila River Valley in Greenlee County of southeastern Arizona and Catron 

and Grant Counties of southwestern New Mexico. The area is mountainous 

and the valleys of the Gila and its tributaries are often narrow 

al though they broaden occassionally. Life zones present within the 

study area include (1) Lower Sonoran, (2) Upper Sonoran~ (3) Transition, 

(4) Canadian, and (5) Hudsonian, but the natural vegetation of the 

specific areas studied was confined to the first two of these. 

PROJECT SIZE: Eleven alternative project features were evaluated. These 

included three major reservoir areas on the San Francisco River: (1) 

Reserve, (2) Alma, and (3) Quail Spring; four major potential reservoirs 

on the Upper Gila: (4) Hooker, (5) Gila Mangas, (6) Telegraph, and (7) 

Conner; three smaller reservoir sites on the Mangas Creek drainage: (8) 
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Schoolhouse, (9) Saddle Rock, and (10) Mangas; and a major dam below the 

confluence of the Gila and San Francisco Rivers: (11) Camelsback. 

These alternative project features fall within a general study area 

2 2 encompassing some 7,000 mi (18,130 km ) but the areas for which 

information on previously recorded sites was compiled were considerably 

smaller. They were defined as encompassing the potential reservoir 

pools plus an area about 1.2 miles (2 km) beyond. The area encompassed 

by these 11 parcels was not reported but was about 260 mi2 (673 km2). 

PURPOSE/GOALS: The general goal of this study was to compile and assess 

existing cultural resource information for each of the alternative areas 

and then rank the alternatives on the basis of potential impacts upon 

cultural resources. 

METHODOLOGY: Eight major site files maintained by various local and 

state museums, Bureau of Land Management, and U.S. Forest Service 

offices were reviewed. Brief reconnaissances were made to most of the 

project features, some by a helicopter provided by the Bureau of 

Reclamation. The ranking of the alternatives was based on a subjective 

consideration of (1) the number of known sites, (2) the number of these 

with high research potential, (3) the number of National Register sites, 

(4) the intensity of previous archaeological survey, (5) an estimated 

potential for un~ecorded sites based on environmental factors, and (6) 

an assessment of historic site potential. 

RESULTS: Information was tabulated on 255 sites including 13 discovered 

during brief reconnaissances as part of this project. The history of 

research in the area was summarized and the resulting interpretations 

were discussed in terms of variation among local Mogollon sequences. 



FUNDING: $22,935 contract no. 1-07-30-X0156 

UNIT COSTS: $88/mi2 ($34/km2) 

$90/site tabulated 

$57,338/person year 

348 

LEVEL OF EFFORT: Actual effort is not reported but about 104 days were 

budgeted (0.4 person year). 

UNIT EFFORT: 0.4 person days/mi2 (0.2/km2 ) 

0.4 person days/site tabulated 

COMMENTS: The study area had been partially covered by a previous class 

I survey for the Socorro, New Mexico, area (Berman 1979), another class 

I that had been drafted for southwestern New Mexico (LeBlanc and Whalen 

1980), and another class I was in preparation for southeastern Arizona. 

However, the data on which these overviews were based were not readily 

available and Reclamation decided that a more specific class I evalua-

tion of the Upper Gila Water Supply Study alternatives was warranted. 

Fitting had participated in surveys within the study area between 1967 

to 1973. Much of his data had apparently not been considered during the 

more general overviews and this contract provided an opportunity for him 

to summarize some of that previously unreported survey information. The 

predictive mOdE!1 of site distributions developed for this study was not 

rigorously quantified but does reflect intuitions based on familiarity 

gained through previous research in much of the area. 

AUTHOR/TITLE: 

Teague, Lynn S. and Patricia L. Crown, editors 
1982b Hohokam Archaeology along the Salt-Gila Aqueduct, Central 

Arizona Project--Vol. II: Supplemental Archaeological 
Survey. Arizona State Museum Archaeological Series No. 150. 
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PAGES/REPORT NO.: 113 pp./DI-BR-APO-CCRS 82-6 

PRINCIPAL INVESTIGATOR: Lynn S. Teague 

TYPE OF PROJECT: Class III (total intensive) survey 

DATE OF FIELDWORK: August 7-15, 1980, 

April 20-21, August 17-20, December 1-2, 1981 

LOCATION/ENVIRONMENTAL SETTING: This series of small surveys were 

scattered in the vicinity of reaches 3 and 4 of the Salt-Gila Aqueduct 

which stretch from near Queen Creek to the Gila River along the eastern 

edge of the Salt-Gila Basin. Natural vegetation is charcteristic of the 

Lower Colorado and Arizona Upland subdiv:f sions of the Sonoran desert-

scrub biotic zone. 

PROJECT SIZE: 2 2 About 1.9 mi (5.0 km ) were surveyed at 17 separate 

parcels. The four separate episodes of survey covered the following 

areas: Survey 1 445 ac (180 ha) 

Survey 2 169 ac ( 69 ha) 

Survey 3 316 ac (128 ha) 

Survey 4 295 ac (119 ha) 

total 1,225 ac (496 ha) 

PURPOSE/GOALS: This series of supplemental surveys were undertaken as a 

relatively minor aspect of a major mitigative study. The surveys were 

needed because as detailed construction designs and plans were prepared 

several small impact areas were identified that were located beyond 

areas previously surveyed along the aqueduct alinement. 

METHODOLOGY: Survey transects 30 to 100 feet (10-30 m) wide were walked 

within each survey parcel. Limited test excavation was undertaken at 

one site. 
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RESULTS: A total of nine new sites were recorded for a density of 4.7/ 

mi2 (1.8/km2 ) plus several other loci that were incorporated into 

previously recorded si tes • The distribution of sites by survey with 

assessments and recommendations were as follows: 

Survey 1: 4 new sites, 3 could be avoided, 1 insignificant 

Survey 2: 0 new sites 

Survey 3: 3 new sites, data recovery recommended for each 

Survey 4: 2 new sites, both of which could be avoided 

FUNDING: $5,689 contract no. 0-07-32-V0101 (This does not include 

contract administration costs which cannot be allocated until the 

contract is terminated.) 

UNIT COSTS: $2,994/mi2 ($1,1S6/km~) 

$632/site 

$19,SOS/person year 

LEVEL OF EFFORT: A total of about 70 person days were expended on these 

surveys. About 27 person days were for nonfieldwork activities. Field 

effort was distributed as follows: 

Survey 1: 21 person days 

Survey 2: 6 person days 

Survey 3: 12 person days 

Survey 4: ~ person days 

total 43 person days 

UNIT EFFORT: 22.6 field person 2 2 days/mi (8.7/km) 

36.8 2 2 person days/mi (14.2/km) 

4.8 field person days/site 

7.8 person days/site 
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COMMENTS: This series of small surveys were straightforward pieces of 

fieldwork that resulted in the discovery of an expectable number of 

sites. It was possible to avoi! affecting all of the major sites and 

data recovery from the smaller ones was easily incorporated into the 

larger project. The most interesting aspect of the report was an 

introductory essay questioning the trend to more and more intensive 

survey. Problems with chronological control, functional interpretation, 

and the effects of erosion on small sites were identified. It was 

suggested that survey strategies be tailored for maximum efficiency in 

producing interpretable data. 

AUTHOR/TITLE: 

Brown, Patricia Eyring and Connie Lynn Stone, editors 
1982 Granite Reef: a study in desert archaeology. Arizona State 

University Anthropological Research Papers No. 28. 

PAGES/REPORT NO.: 475 pp./DI-BR-APO-CCRS 82-8 

PRINCIPAL INVESTIGATOR: Glen E. Rice 

TYPE OF PROJECT: Class III (total intensive) survey and mitigative 

study. 

DATE OF FIELDWORK: Fieldwork was conducted at various times from 

October 1977 to May 1981. 

LOCATION/ENVIRONMENTAL SETTING: The Granite Reef Aqueduct and Granite 

Reef Aqueduct Transmission system follow similar but not identical 

transects through west-central Arizona from near Parker to east of the 

Phoenix metropolitan area. The transmission system also extends 

northwest into southern Nevada. The transects cross several basin and 

range units which fall primarily within either the Lower Colorado or 
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Upland Arizona subdivision of Sonoran desertscrub, although the exten-

sion into Nevada encounters Mohave desertscrub. 

PROJECT SIZE: A total of about 32,210 acres (13,040 ha) or 50.3 mi2 

2 (130.3 km ) was inventoried during the course of this project and data 

recovery was undertaken at 38 sites and a few s1.lbsite loci. Work was 

performed on a on-call basis as required. A total of 17 separate survey 

tasks and 15 data recovery tasks were defined. Some of these tasks were 

amended two or three times to incorporate supplemental work requirements 

so about 35 separate episodes of fieldwork were undertaken. The 

approximate level of effort by year was as follows: 

Area Surveyed Sites Studied 

1977 

-' 1978 

'=. 
1979 

1980 

1981 

total 

8.0 mi2 (20.7 km2) 

25.5 mi2 (66.0 km2 ) 

15.5 mi2 (40.1'km2 ) 

1.0 mi2 ( 2.6 km2) 

0.3 mi2 ( 0.8 km21 

50.3 mi2 (130.3 km2) 

o 

21 

12 

5 

o 

38 

PURPOSE/GOALS: The goal of this contract study was to undertake survey 

of portions of the Granite Reef Aqueduct and Transmission System that 

were realigned as final construction designs and plans were prepared and 

of impact areas such as flood detention basins and borrow areas that had 

not been previously identified. In addition to survey, mitigative data 

recovery studies were also undertaken as part of this project in order 

to "clear" construction areas as rapidly as possible. The research 

focused on trying to document alternative uses of the arid, marginal 

deserts crossed by the survey transects. 
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METHODOLOGY: The first task defined under this contract was preparation 

of a research design which called for intensive pedestrian survey with 

50 foot (15 m) observational transects in order to detect small or low 

density artifact scatters. Data recovery studies consisted of mapping 

features, collection of surface artifacts (probabilistic samples of 

large scatters) and limited test excavation. 

RESULTS: A total of 44 sites were discovered which is a density of only 

2 2 about 0.9 sites/mi (0.4/km). However many of these sites lumped 

isolated artifact loci often scattered over several miles. About 185 

such loci were recorded. Virtually all sites encountered were surficial 

artifact scatters (primarily lithics) with some trails, rock rings and 

other types of rock alignments. These represented various types of 

limited activity sites rather than permanent habitations. The approxi-

mate number of sites recorded by year were as follows: 

1977 10 sites 

1978 25 sites 

1979 9 sites 

FUNDING: $360,000 contract no. 8-07-32-V0039 (About 41 percent of the 

costs were for survey and the remaining 59 percent were for data 

recovery tasks.) 

UNIT COSTS: Survey Mitigation Studies 

$2,934/mi2 ($1,133/km2) $4,223/mi2 ($1,630/km2 ) 

$3,355/site $5,589/site 

$18,000/person year (combined survey and mitigation) 

LEVEL OF EFFORT: A total of about 20 person years of effort was devoted 

to this project. 
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UNIT EFFORT: 2 2 0.40 person years/mi (O.lS/km) combined survey and 

mitigation. 

COMMENTS: When this project was initiated, the ultimate scope, scale, 

and duration of this project was not envisioned. If it had been, it 

would have been useful to arrange for preparation and distribution of 

annual reports because distribution of the interim reports prepared for 

each task were quite limited. The on-call structure of the study did 

work well because it not only allowed for the studies to be performed in 

a timely manner to accommodate the increasing pace of construction, but 

also created a more coherent framework for pursuing research into the 

history of human use of the arid deserts of west-central Arizona. For 

example, a computer model of the growth of human use of the area was 

developed on the basis of survey information compiled from throughout 

the general region. A specialized obsidian source analysis was also 

pursued as well as detailed analysis of ceramics and a sample of the 

collected lithic artifacts. Only a limited anecdotal summary of the use 

of the area during the historic era was included in the final report, 

but this was not inappropriate in light of the very few historic sites 

encountered. The study pioneered many aspects of investigation of small 

or low-density, primarily surficial sites which had largely been ignored 

previously. However, many limitations of such types of data remain to 

be overcome such as the difficulty of chronological control. In some 

ways these arid deserts remain a largely untouched laboratory of hunting 

and gathering adaptations. The identification of study areas congruent 

with the extent of such systems and survey to identify the full 

range of site types within such units remains to be accomplished. 
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AUTHOR/TITLE: 

Stebbins, Sara, assembler 
1982 The archaeology of Navajo sites west of Black Mesa, Arizona: 

investigations along the coal-haul overhead-electric 
railroad between Page and Navajo National Monument. 
Museum of Northern Arizona Research Paper No. 25. 

PAGES/REPORT NO.: 161 pp./DI-BR-APO-CCRS 82-9 

PRINCIPAL INVESTIGATOR: Alexander J. Lindsay, Jr. 

TYPE OF PROJECT: Survey (intensive) and mitigative excavation 

DATE OF FIELDWORK: Survey: summer 1970 

Excavation and recording: February-September 1971 

LOCATION/ENVIRONMENTAL SETTING: The railroad alignment runs about 78 

miles (126 km) across the south-central Colorado Plateau from Page to 

the Peabody Coal Mine on Black Mesa. The transect encounters the mesa 

and canyon country of the Kaibito Plateau and the Klethla Valley. The 

two major natural vegetation communities that occur along the study area 

are Great Basin desertscrub and pinyon/juniper woodland. 

PROJECT SIZE: The Navajo Project environmental impact statement (U.S. 

Bureau of Reclamation 1972a) indicates that the railroad, associated 

borrow areas, and construction worker campsites encompassed 1850 acres 

(749 ha) or 2.9 mi2 (7.5 km2). 

PURPOSE/GOALS: Within the general research goal of documenting the old 

Navajo pastoral way of life, the specific research issues identified 

were to (1) determine whether sites were seasonal or permanently occu-

pied, (2) search for environmental correlates of site locations, and (3) 

document the chronology of hogan styles. 

METHODOLOGY: The survey methodology is not reported but was probably 

totally pedestrian. Site recording included alidade mapping of some 
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sites, artifact collection, tree-ring sample collection, ethnographic 

interviewing and some limited excavation. 

RESULTS: A total of 48 Navajo sites were recorded and 11 of these were 

excavated. Forty-three tree-ring dates from 8 sites were obtained but 

most dating was dependent upon artifact types and informant interviews. 

The earliest of the sites may date to about 1900 but most were from 1920 

to 1950. 

FUNDING: $326,438 Salt River Project contract 

(CAP share - $79,324) 

Note that this funding also included survey and salvage for prehistoric 

sites (see Swarthout 1980). 

UNIT COSTS: See Swarthout (1980) in following section for CAP studies 

in progress. 

LEVEL OF EFFORT: Unknown 

UNIT EFFORT: Unknown 

COMMENTS: The bulk of this report consists of site descriptions which 

were probably compiled not long after completion of the fieldwork but 

publication of this report took more than a decade. The concluding 

analysis does cite references as late as 1979 indicating that some of 

the project data were interpreted in light of work published in the 

interim. This analysis focused on a settlement pattern analysis of 

Navajo sites concluding that the proximity of water and wood were 

probably crucial although some stone hogans were constructed in wood 

scarce areas. Ethrographic data indicated that hogans were moved or 

abandoned about every 5 years for a variety of reasons and new ones were 

built or reconstructed at distances from a few feet up to 1 to 3 miles 
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(2-5 km). A stylistic sequence of (1) forked-stick, (2) "beehive" 

cribbed, (3) vertical wall cribbed, (4) masonry, and (5) palisade 

"many-legged" hogans was suggested by the data but there was consider-

able temporal overlap of these styles. The Navajo use of the study area 

during the 1920 to 1950 period was evaluated as relatively intense and a 

correlation with higher than normal moisture during this time was 

suggested as the explanation. 

Studies in Progress 

The following seven entries in this annotated bibliography describe on-

going studies. Several of the completed studies were prepared under 

these contracts and they are identified as such. 

AUTHOR/TITLE: 

Chapman, 
1983 

PAGES: 

Richard C., C. W. Gossett, W. J. Gosset, and P. L. Eidenbach 
Upper Gila Water Supply Study, Class II Archaeological 
Survey Research Design (Draft). Albuquerque: Deuel and 
Associates. 

74 pp. 

PRINCIPAL INVESTIGATOR: Richard C. Chapman 

TYPE OF PROJECT: Class II survey (with possible extension to class III 

survey of selected alternative 

DATE OF FIELDWORK: The class II survey began in February 1983 and is 

scheduled to be completed by July 1983. 

LOCATION/ENVIRONMENTAL SETTING: The project is investigating alter-

native dam sites and a ground-water pumping option along the upper Gila 

River in the vicinity of Cliff and Gila, New Mexico, plus other dam 

sites on the San Francisco River above Clifton, Arizona. Natural 
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vegetation within these areas ranges from Chihuahuan desertscrub to 

grassland, and chaparral/woodland communities. 

PROJECT SIZE: The class II survey is anticipated to cover about 11,573 

acres (4685 ha) or 18.1 mi2 (46.8 km2) which is 15 percent of a 120.5 

2 2 mi (312 km ) aggregate study area that is divided into three separate 

parcels. 

PURPOSE/GOALS: The purpose of this study is to gather information 

aboutcultural resources within alternative project features for con-

sideration in planning those features and ultimately for use in planning 

class III survey and developing mitigation studies at the selected 

alternative. Research interests are focusing on developing efficient 

sampling strategies and predictive models of site distributions. 

METHODOLOGY: This study will consist of a mu1tiphase stratified random 

sample. An initial pilot sample is designed to calibrate Landsat 

imagery that is being used to develop a predictive model of site 

locations. Two other phases of fieldwork are scheduled so that the 

strategy can be modified as information is gained. The field surveys 

will employ relatively intensive pedestrian techniques using observa-

tional transects 50 feet (15 m) wide. 

RESULTS: Not available yet 

FUNDING: $117,902 contract no. 3-CS-30-00150 

2 2 UNIT COSTS: $6,514/mi ($2,515/km) surveyed 

2 2 $9.79/mi ($3.78/km) sampled 

$27,419/person year 



LEVEL OF EFFORT: 555 field person days 

475 nonfield person days 

1030 person days (4.3 person years)(based on budget) 

UNIT EFFORT: 27.7 field person days/mi2 (10.7/km2) 

56.9 person days/mi2 (22.0/km2 ) 
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COMMENTS: Recent surveys within the project areas have been quite 

limited so the survey results should provide valuable new data on the 

pattern of site distributions. The multiphase approach is a new 

strategy for class II surveys in the CAP program and it should provide 

advantages. The use of dynamic digitized Landsat imagery is a new 

experiment which could have broad applications if successful. 

AUTHOR/TITLE: 

Marmaduke, William S. and David Robinson 
1981 The Chui Chu Survey: Evaluation of 

the Edge of the Papagueria (draft). 
Research, Inc. 

Archaeological Sites on 
Flagstaff: Northland 

Marmaduke, 
1983 

William S., C. F. Berry, L. Conway, and D. G. Robinson 
The Ak-Chin Fram Project: Archaeological Survey on the 
Ak-Chin Indian Reservation, West Half (draft). 
Flagstaff: Northland Research, Inc. 

Marmaduke, William S. and others 
n. d. Class II survey on the Gila River Indian Reservation. 

PAGES: a. 220 pp. 

b. 275 pp. 

c. in preparation 

PRINCIPAL INVESTIGATOR: William S. Marmaduke 

TYPE OF PROJECT: Class I, II, and III surveys were performed under this 

contract. The research design (Marmaduke 1981), class I survey (Berry 

and Marmaduke 1982), one class II survey (Marmaduke and others 1980), 
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and one class III survey (Marmaduke and others 1983) have been com-

pleted. Two other reports are in preparation. No further studies are 

currently anticipated under this contract. 

DATE OF FIELDWORK: a. July - September 1980 

b. October 1980 - February 1981 

c. April - May 1982 

This contract was initiated in November 1979 and is scheduled to 

terminate in November 1983. 

LOCATION/ENVIRONMENTAL SETTING: The study area for report (a) is near 

Chui Chu which is on the northeastern corner of the Papago Indian 

Reservation, report (b) is on the Ak-Chin Reservation, and (c) is on the 

Gila River Indian Reservation. All three of these areas are within or 

near the Salt-Gila Basin of central Arizona and natural vegetation in 

all areas is characteristic of the Lower Colorado and Arizona Upland 

subdivisions of the Sonoran desertscrub biotic zone. The Chui Chu area 

is near Greene Wash, a relatively minor tributary of the Santa Cruz 

River. Ak-Chin lies not far from the confluence of Vekol Wash, and the 

Santa Cruz and Gila Rivers. The Gila Reservation straddles the Gila 

River at the core of the Salt-Gila Basin. 

PROJECT SIZE: a. 5.3 mi2 (13.7 km2) 

b. 10.9 mi2 (28.2 km2 ) 

2 2 2.2 mi (5.7 km ) as a sample of c. 

PURPOSE/GOALS: The purpose of these studies was to gather information 

about cultural resources within the area for the Indian Distribution 

Division of the CAP so that it could be considered in planning water 

delivery systems. Estimates were to be developed of the impacts upon 
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cultural resources that could result from construction of the canal 

system and development of agricultural lands on those Indian reserva

tions allocated a portion of the CAP water. See Marmaduke (1981) for a 

discussion of research goals. 

METHODOLOGY: See Marmaduke (1981). 

RESULTS: a. 50 sites were recorded. 

b. 51 sites were recorded. 

c. not yet reported. 

FUNDING: $110,238 contract no. 0-07-30-X0072 This is a cost reimburs-

able contract. Funds set aside for the drafted reports currently 

are: a. $10,338 (will be increased to cover printing) 

b. $15,916 (represents about 33 percent (?) of total costs) 

c. $31,440 

Reclamation funding for report (b) represents only a portion of the 

total survey costs. The Ak-Chin Community supplied the remaining funds 

to upgrade the planned class II survey into a class III survey because 

the community was planning rapid agricultural development of virtually 

all undeveloped reservation lands. 

UNIT COSTS: a. $1,951/mi2 ($753/km2) 

$207/site 

$18,379/person year 

b. $4,421/mi2 ($1,707/km2) 

$936/site 

$19,099/person year 



c. $14,291/mi2 surveyed ($5,518/km2) 

$68/mi2 sampled ($26/km2 ) 

$16,123/person year 

LEVEL OF EFFORT: Field Nonfield 

a. 85 50 

b. ambigiuous 
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Total 

135 

c. 468 (budgeted) 

UNIT EFFORT: a. 16.0 field person days/mi2 (6.2/km2) 

25.5 person days/mi2 (9.8/km2 ) 

1.7 field person days/site 

2.7 person days/site 

b. unknown 

2 2 c. 213 person days/mi (82/km) surveyed 

1.0 person days/mi2 (0.4/km2) sampled 

COMMENTS: This contract was written to provide a class I survey of a 

large portion of central Arizona encompassing five reservations which 

were anticipated to be allocated CAP water. In addition, reservation 

lands which might be developed for agriculture as a result of the 

delivery of CAP water were to be sample surveyed so that the extent of 

these secondary impacts upon cultural resources could be estimated. In 

addition, class III survey along the actual delivery canal routes was 

anticipated as these alignments were selected. Subsequent to award of 

the contract, the number of reservations allocated CAP water increased 

to 11 but no effort was made to includ2 them in this study because the 

plans to receive and use the water remain vague. Because of similar 

reasons, no survey work was done on the Fort McDowell Reservation, one 
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of the original five. The planning schedule has been protracted and 

none of the delivery routes have been identified. Two of the originally 

planned class II surveys were upgraded to class III surveys. One 

because the amount of land was so small that sampling was deemed 

inefficient. (Some 2 mi2 
(5.2 km2 ) of land were subsequently added to 

the study area after this decision was made, but even if this had been 

anticipated it probably would not have reversed the original decision.) 

In the other case, the Ak-Chin Community contributed funding to upgrade 

the survey from a sample to complete coverage. 

AUTHOR/TITLE: 

Rice, Glen E., editor 
n. d.a Research issues in the Prehistory of Central Arizona: The 

Central Arizona Water Control Study, Volume 1. Tempe: 

n. d.b 

n. d.c 

Arizona State University. 

Studies in the Prehistory of Central Arizona: The Central 
Arizona Water Control Study, Volume 2. 

A Research Design for the Archaeology of Central Arizona 
Water Control Study, Volume 3. 

Neitzil, Jill E. 
1983 Archaeological Investigations at the Proposed Buttes 

Reservoir: A Descriptive Report (draft). Tempe: Arizona 
State University. 

PAGES: a. in preparation 

b. in preparation 

c. in preparation 

d. 127 pp. 

PRINCIPAL INVESTIGATOR: Glen E. Rice 

TYPE OF PROJECT: This study included class I (overview), class II 

(sample), and class III (total intensive) surveys. 
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DATE OF FIELDWORK: Fieldwork occurred at various times during 1979, 

1980, and 1981. The contract under which these studies were performed 

ran from April 1979 to December 1982. 

LOCATION/ENVIRONMENTAL SETTING: The alternative features analyzed as 

part of this study were scattered throughout central Arizona. These 

included New Waddell Dam on the Agua Fria River, several dam sites on 

the Verde and Salt Rivers, the Buttes and Florence dam sites on the Gila 

River, Tat Momollkot dam on Santa Rosa Wash and channelization of the 

Salt and Gila Rivers through the Phoenix metropolitan area. Natural 

vegetation within these areas is typical Sonoran desertscrub. 

PROJECT SIZE: The alternative features were scattered throughout a 

2 2 general study area encompassing some 13,400 ml (34,700 km ) but field 

studies were confined to a much smaller area. 

PURPOSE/GOALS: The purpose of this study was to compile and evaluate 

information about prehistoric resources to be considered by the Central 

Arizona Water Control Study (CAWCS) which was initiated to search for 

alternatives to the controversial proposed Orme Dam. 

METHODOLOGY: The general strategy was to prepare overview studies at 

the first general stage of evaluation of alternatives, do sample surveys 

as the range of alternative plans was narrowed and complete class III 

level surveys of the proposed plan. Survey strategies were relatively 

intensive and sizable artifact collections were made. 

RESULTS: The drafted class I survey is not in the mold of what has 

become the standard Reclamation type overview, but is instead a series 

of papers prepared by project personnel and other invited local re-

searchers which discuss a variety of research problems in central 
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Arizona. The results of the class II and III surveys are not yet 

drafted but approximately 1,000 new sites have been recorded. 

FUNDING: $541,973 subcontract to contract no. 9-07-30-V0053 awarded to 

Dames and MOore. 

UNIT COSTS: Unknown 

LEVEL OF EFFORT: Unknown 

UNIT EFFORT: Unknown 

COMMENTS: The subcontract arrangement for this study was not ideal. No 

archaeologist was involved in the negotiation of this contract, nor in 

the definition of specific work assignments. Neither was it monitored 

as closely as prime contract arrangements. The actual contract has now 

been terminated and all final reports remain uncompleted. To date, the 

only generally available results are cultural resource segments of 

various CAWCS planning documents. Three specific cultural resource 

documents are scheduled to be published by ASU: (1) the overview, (2) 

summary reports of field surveys, and (3) a mitigation plan. In 

addition a separate report of work undertaken at the Buttes Reservoir 

area may be printed by Reclamation. 

AUTHOR/REPORT: 

Stone, Lyle M. and James E. Ayres 
n. d. Historical Resources of the Central Arizona Water Control 

Study. Tempe: Archaeological Research Services, Inc. 

PAGES: in preparation 

PRINCIPAL INVESTIGATOR: Lyle M. Stone 

TYPE OF PROJECT: Historical documentary research, limited field survey 

and historic site recording 



366 

DATES OF FIELDWORK: 1980-1981 (The contract under which these studies 

were performed ran from April 1979 to December 1982. 

LOCATION/ENVIRONMENTAL SETTING: See Rice (in progress) 

PROJECT SIZE: See Rice (in progress) 

PURPOSE/GOALS: The purpose of this study was to compile and evaluate 

information about historic resources to be considered by the Central 

Arizona Water Control Study (CAWCS) which was initiated to search for 

alternatives to the controversial proposed Orme Dam. 

METHODOLOGY: the basic strategy of this study was to begin with docu

mentary evidence to identify potential historic sites. The prehistoric 

field surveys (Rice in progress) were to provide supplemental data on 

any other historic sites encountered. The thrust of the historic field

work was therefore oriented at specific sites rather than general 

survey. Some limited general survey was undertaken at the Orme and 

Roosevelt project areas where historic site density was particularly 

high. 

RESULTS: Approximately 175 historic si tes have been discovered and 

documented. 

FUNDING: $ 91,000 subcontract to contract no. 9-07-30-V0053 awarded to 

Dames and Moore 

$ 9,900 purchase order no. 3PG3205910 

$100,900 

UNIT COSTS: Unknown 

LEVEL OF EFFORT: Unknown 

UNIT EFFORT: Unknown 
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COMMENTS: The subcontract context of this study was not an ideal one. 

No archaeologist was involved in contract negotiations and definition of 

specific work requirements, nor was the study as closely monitored as a 

more normal contracts. As a result the contract did not specify that 

any comprehensive historic report be prepared. It only called for 

historic sections of various planning documents and "section 106" 

documents. Therefore, a supplemental purchase order has been issued for 

a comprehensive report to summarize all historic studies made under this 

contract. The identification of a specific contractor for historic 

studies, separate from prehistoric studies, represents an increased 

level of specialization for the CAP cultural resources program. 

AUTHOR/TITLE: 

Swarthout, Jeanne K. 
1980 Archaeological Investigations for the Navajo Power Project: 

Prehistoric Site Excavations at the Power Plant, Coal 
Loading Yard and Railroad on the Navajo Indian Reservation, 
Coconino and Navajo Counties, Arizona (draft). Museum of 
Northern Arizona, Flagstaff. 

PAGES/REPORT NO.: Unknown 

PRINCIPAL INVESTIGATOR: Alexander J. Lindsay, Jr. 

TYPE OF PROJECT: Survey (intensive) and mitigation 

DATE OF FIELDWORK: 1970 - ? (probably finished by 1974) 

LOCATION/ENVIRONMENTAL SETTING: The power plant site is located on the 

Colorado Plateau in north central Arizona about 2 miles (3.2 km) east of 

Page and 2 miles (3.2 km) south of Lake Powell. The railroad right-of-

way extended about 78 miles (126 km) southeast of Page across the 

Kai bi to Plateau and along the Klethla Valley to the coal fields on Black 
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Mesa. Natural vegetation occurring along this transect included Great 

Basin desertscrub and juniper/pinyon woodlands. 

PROJECT SIZE: The Navajo Power Project environmental impact statement 

(U.S. Bureau of Reclamation 1972a) indicates that.: the plant site and 

associated ash disposal area, pump station and water line and access 

roads required a total right-of-way of about 1860 acres (753 ha); the 

railroad, asso- cia ted borrow areas, and campsites encompassed 1850 

acres (749 ha) for a total of about 5.8 mi2 (15.0 km2). 

PURPOSE/GOALS: The primary goal of this study was to inventory si tes 

within the path of construction and conduct salvage excavations at 

selected sites. 

METHODOLOGY: Unknown (Presumably pedestrian survey techniques were 

used.) 

RESULTS: A total of 164 si tes were recorded and excavations, or at 

least test excavations, were undertaken at 89 of these (Lindsay 1977). 

2 2 Site density was about 28.3 sites/mi (10.9/km). Apparently 48 of the 

164 recorded sites and 11 of the 89 excavated were Navajo sites 

(Stebbins 1982). 

FUNDING: $326,438 Salt River Project Contract 

(CAP share = $79,324) 

UNIT COSTS: $56,282/mi2 ($21,731/km2 ) combined survey and mitigation 

$1,990/site 

LEVEL OF EFFORT: Unknown 

UNIT EFFORT: Unknown 

COMMENTS: This was for its time a major project and the largest of the 

four Navajo Power Project archaeological studies (Lindsay 1977). 
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Project results for the prehistoric sites are available only in draft 

form at MNA. The Navajo Power Project contract studies are an example 

of large increases in archaeological research funding which stemmed from 

passage of the National Environmental Policy Act. The experience of 

these studies demonstrates the difficulties encountered by this new era 

of the increasing scope and scale of research. 

AUTHOR/TITLE: 

Teague, Lynn S. and Patricia L. Crown, editors 
n. d.a Specialized Activity Sites: Hunting, Gathering and 

Agricultural, Volume 3. 

n. d.b Village Sites on Queen Creek and Siphon Draw: U:10:6, 
U:15:59 and U:15:61, Volume 4 

n. d.c Small Nonriverine Habitation Sites: U:14:73, U:15:57, 
U:15:62, U:15:97, and U:15:99, Volume 5 (draft) 

n. d.d Riverine Habitation Sites: U:15:19, U:15:48, U:15:76, and 
77; U:15:83, and U:15:87, Volume 6 

n. d.e Environment and Subsistence, Volmne 7 

n. d.f Artifacts, Architecture, and Site Structure, Volume 8 

n. d.g Synthesis and Conclusions, Volume 9. 

These are all being prepared as No. 150 in the Arizona State Museum 

Archaeological Series. 

PAGES: All reports except (c) which has been drafted (469 pp.) are 

still in preparation. 

PRINCIPAL INVESTIGATOR: Lynn S. Teague 

TYPE OF PROJECT: Mitigative data recovery with some supplemental class 

III survey 

DATE OF FIELDWORK: See Teague and Crown (1981, 1982c) 

LOCATION/ENVIRONMENTAL SETTING: See Teague and Crown (1981, 1982c) 



PROJECT SIZE: See Teague and Crown (1981, 1982c) 

PURPOSE/GOALS: See Teague and Crown (1981, 1982c) 

RESULTS: See Teague and Crown (1981, 1982c) 

FUNDING: $1,671,310 contract no. 0-07-32-V0101 

UNIT COSTS: $34,108/site 

$20,891/person year 

LEVEL OF EFFORT: Approximately 80 person years 

UNIT EFFORT: 1.6 person years/site 
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COMMENTS: This is the largest study to date in the CAP cultural re-

source program. Accordingly it is yielding the most extensive set of 

technical reports (and materials for public information programs as 

well). The scale of this project is allowing an intensity of research 

(for example, hundreds rather than tens of pollen and flotation samples) 

that is seldom achieved and will undoubtedly alter many conceptions of 

the Hohokam. The studies are focusing on the smaller range of sites 

within the regional system. 

AUTHOR/TITLE: 

Czaplicki, Jon S. and James D. Mayberry 
1982 An Archaeological Sample Survey of the Middle Santa Cruz 

River Basin, Rillito to Green Valley, Arizona: A Class II 
Survey of the Proposed Tucson Aqueduct Phase B, Central 
Arizona Project (draft). Arizona State Museum 
Archaeological Series. 

Czaplicki, Jon S., compiler 
n. d.a An Intensive Archaeological Survey in the Santa Cruz River 

Basin, Picacho Reservoir to Rillito, Arizona. Arizona 
State Museum Archaeological Series. 

n. d.b Class III survey of Phase B, Tucson Aqueduct. 
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PAGES: a. 730 pp. 

b. in preparation 

c. in preparation 

PRINCIPAL INVESTIGATOR: Lynn S. Teague and Paul Fish 

TYPE OF PROJECT: This project included Class I (McCarthy and Sires 

1982), class II (MCCarthy 1982) and class III surveys. 

DATE OF FIELDWORK: a. January - April 1982 (very little fieldwork) 

b. June 1982 - March 1982 

c. January 1983 and ongoing 

The contract under which these studies are being conducted was awarded 

in February 1980 and is scheduled to terminate in August 1983 but is 

being extended several months to complete the work. 

LOCATION/ENVIRONMENTAL SETTING: The study areas for this contract were 

along alternative alignments of the Tucson Aqueduct which stretches from 

near the Picacho Mountains to south of Tucson encompassing much of the 

middle and lower Santa Cruz Valley. Natural vegetation within the 

general area ranges from Sonoran desertscrub to desert grassland and 

woodland/chaparral but project features are confined to the desertscrub 

biotic zone. 

PROJECT SIZE: a. 

b. 

c. 

392 mi2 (1015.3 km
2 ) 

15.6 mi2 (40.4 km2 ) 

11.7 mi2 (30.3 km2) 

PURPOSE/GOALS: The purpose of these studies was to compile and evaluate 

information about cultural resources within the vicinity of the Tucson 

Aqueduct for consideration in planning that feature of the CAP. 
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METHODOLOGY: The class II survey (a) was based primarily upon analysis 

of the substantial amount of previously recorded site information in 

order to develop models of site distributions. The class III surveys 

(b and c) were based on 100 foot (30 m) wide pedestrian transects with 

subsequent intensive recording and testing. 

RESULTS: a. The distribution of prehistoric sites was evaluated and 

historic site analysis was pursued. 

b. 2 2 86 sites recorded (5.5/mi , 2.1/km ) 

c. not yet available 

FUNDING: $392,151 contract no. 0-07-30-X0091 

This is the current contract cost ceiling. Funds for the three ongoing 

studies are: a. $33,684 

UNIT COSTS: 

b. $243,619 

c. $38,065 (additional funds will be required for 

a. 

b. 

c. 

intensive recording and testing) 

$86/mi2 ($33/km2) 

$15,617/mi
2 

($6,030/km2 ) 

$2,833/site 

$3,253/mi2 ($1,256/km2 ) initial walk through only 

$29,953/person year 

LEVEL OF EFFORT: a. 141 person days plus historical consulting 

b. 1,014 field person days 

1,062 nonfie1d person days 

2,076 person days budgeted (8.7 person years) 
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c. 230 field person days 

75 nonfie1d person days 

305 person days (1.3 person years) 

(budgeted for initial walk through only) 

UNIT EFFORT: a. Unknown 

b. 2 2 65 field person days/mi (25.1/km) 

2 2 133 person days/mi (51.4/km) 

11.8 field person days/site 

24.1 person days/site 

c. Unknown 

COMMENTS: When this contract study was initiated it was estimated that 

it would include sample surveys along three alternative aqueduct ali8n-

ments, and then total survey of the selected route. As planning 

progressed the canal was extended twice as far as originally contemplate 

and divided into Phase A (northern) and Phase B (southern) segments. 

Because the completed class I survey (Westfall 1979) did not include all 

of the Phase B, area supplemental class 1 survey had to be added 

(McCarthy and Sires 1982) as well as unanticipated class II and III 

survey in the Phase B area. Then the alternative corridors were not 

narrowed down so the class II survey was designed to cover a lower 

fraction of a much larger area than originally planned. The class II 

survey for the Phase B area was based primarily on reanalysis of 

existing data plus substantial emphasis on historic resources (through a 

subcontract to Archaeological Research Services). The class III survey 

strategy for both Phase A and B adopted relatively wide 100 foot (30 m) 

observational transects based on minimum site diameters recorded during 
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the class II survey in the Phase A area. Intensive testing and 

recording of surface artifact density and diversity was undertaken in 

conjunction with the Phase A class III survey in light of the usefulness 

of such techniques experienced by the contractor in planning mitigative 

data recovery along the Salt-Gila Aqueduct. Thus, the scope and scale of 

surveys to be made under this contract has changed drastically since it 

was initiated. The assessment of cultural resources, particularly in 

the Phase A area has changed significantly as well. This nonriverine 

area, which was expected to contain few sites, has been shown to have 

been occupied by extensive Hohokam communities. Numerous unexpected rare 

Archaic sites have also been discovered. 
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