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CJiapter 1 

OVERVIEW OF THE DOWRES ARCHAEOWGICAL PROGRAM 
Christine K. Robinson, G. Timothy Gross, 

and David A. Breternitz 

The Dolores Project is a water impoundment project 
under construction by the Bureau of Reclamation in 
southwestern Colorado, north of Mesa Verde National 
Park (fig. 1.1). A history of the development of the Do
lores Project can be found in Madden and Weakly 
( 1980). The Dolores Project Cultural Resources Miti
gation Program was developed by the Bureau of Re
clamation to mitigate the adverse impacts of 
construction on the cultural resources in the Dolores 
Project area. The DAP (Dolores Archaeological Pro
gram) has been responsible for the mitigation work 
since June of 1978 (Bureau of Reclamation Contract 
No. 8-07-40-S0562). The DAP consists of the Univer
sity of Colorado, the primary contractor; a number of 
subcontractors, most notably Washington State Uni
versity; and a variety of consultants. At the time this 
volume was prepared for final submission to the Bureau 
of Reclamation (October 1985), the contract was sched
uled to be completed in December of 1985. 

Congressional legislation and an executive order struc
ture the mitigation of the Dolores Project. These. in
clude the Reservoir Salvage Act of 1960 (amended 74 
Stat. 220, 16 U.S.C. 469), Section 106 of the National 
Historic Preservation Act of 1966 (amended 80 Stat. 
915, 16 U.S.C. 470), Executive Order 11593, the Ar
chaeological and Historic Preservation Act of 1974 
(P.L. 93-291), and P.L. 96-301 (94 Stat. 832). 

In 1978 the Bureau of Reclamation signed a Memo
randum of Agreement with the President's Advisory 
Council and the Colorado State Historic Preservation 
Office to develop a data recovery program for cultural 
resources as part of the Dolores Project. At the same 
time, the Bureau of Reclamation entered into a Mem
orandum of Understanding with the Bureau of Land 
Management to provide for curation of the data and 
materials from the Dolores mitigation work and for 
construction of the Anasazi Heritage Center. The An
asazi Heritage Center is to house the data and materials 
from the DAP and other Dolores Project contracts for 
public interpretation and future research. 

The products of the DAP consist of reports, a computer 
data base, field notes, field maps, photographs, and rna-

terial collections. Some reports are available in pub
lished form, such as this volume, and almost all reports 
produced by the DAP are available through NTIS (Na
tional Technical Information Service). The DAP re
ports consist of descriptive site reports, designs and 
·manuals, analytical reports, and synthetic reports. The 
computer data base, field notes, field maps, and ma
terial collections will be available for future research at 
the Anasazi Heritage Center located near Dolores, 
Colorado. 

This volume is the final synthetic statement of the DAP. 
It specifically addresses the problem domains (Econ
omy and Adaptation, Paleodemography, Social Organ
ization, Extraregional Relationships, and Cultural 
Process) in the program's general research design (Kane 
et al. 1983), it summarizes the culture history of the 
area, and it reports the results of the program's efforts 
to model Anasazi cultural dynamics from A.D. 600 to 
980. This chapter is intended to familiarize the reader 
with the program's history and its organization, the 
methods and techniques employed by the program, and 
the cultural resources of the Dolores Project. 

SUMMARY OF DOLORES ARCHAEOLOGICAL 
PROGRAM HISTORY 

The mitigation contract between the University of Col
orado and the Bureau of Reclamation was signed on 
6 June 1978; fieldwork began 6 days later. In an ideal 
situation, more time would have been allocated to pro
gram design and functions prior to beginning fieldwork; 
however, the needs of the Bureau of Reclamation for 
archaeological clearance took precedence in the first 
year of the program and continued to do so until 1983, 
when fieldwork was completed. There are both advan
tages and disadvantages to this sequence of events. Per
haps the major advantage is that the fieldwork never 
delayed construction; overall project costs were not in
creased through construction time losses and crisis 
management of the archaeological resources was 
avoided. A major disadvantage is that the lack of design 
and planning time at the initial stages of the program 
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Figure 1.1 - Location of the Dolores Project area, southwestern Colorado. 

caused a lag in the development of fieldwork and an
alytical programs that would recover data necessary to 
specifically address the problem domains of the general 
research design (Kane eta!. 1983). Another major dis
advantage was that some of the data collected during 
the early years of the program were not directly com
parable with data collected once the theoretical goals 
of the DAP became better focused. 

The original contract included provisions for both pre
historic and historic data recovery work. However, dur
ing the summer of 1978 , site survey was the 
responsibility of the Bureau of Reclamation and the 
Young Adult Conservation Corps. The Youth Conser
vation Corp also maintained separate excavation crews. 
This division of labor between the contractor and the 
government proved to be a serious problem since it did 
not facilitate a well-integrated approach to data recov
ery. As a result, site survey operations were consoli
dated under the supervision of the DAP during the 
winter of 1978-1979 and the use of Youth Conservation 
Corps personnel for excavation was also placed under 
DAP supervision during the summer of 1979. 

4 

During the winter of 1978-1979, the first fieldwork re
ports were written, some of which appear in Dolores 
Archaeological Program: Field Investigations and Anal
ysis - 1978 (Dolores Archaeological Program 1983). 
During this period, the DAP systematics (Kane 1983; 
chap. 5) were developed, and the design of a series of 
computerized analysis and fieldwork forms was com
pleted. Design of the computer forms required inten
sive effort because standardized provenience methods 
and analytical techniques had to be developed. 

By the summer of 1979, the general research design as 
presented in the original Technical Proposal (RFP 40-
S0562) (Breternitz and Kane 1978) had been expanded 
into the format that continued to guide DAP research 
for the remainder of the program (Kane et a!. 1983). 
The general research design interpreted a framework of 
scientific inquiry intended to lead each researcher · 
through similar theoretical and methodological steps 
for each problem domain. It was never assumed that 
all of the questions in the general research design could 
or should be addressed, but it was considered essential 
that all of the questions be structured by similar and 
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comparable method of inquiry. During the summer of 
1979, the majority of the fieldwork and analysis com
puter forms were used for the first time. This was a 
somewhat painful experience because any amount of 
design work must be modified to fit the realities of 
archaeological fieldwork and analysis. The process of 
testing and revising the computerized forms involved 
monthly (sometimes weekly) modification of coding 
values and clarification of the variable and value def
initions. The process of working with the computer 
forms was, however, instrumental in shaping the re
mainder of the program, because critical decisions were 
made about how to collect data that were comparable 
both from site to site, and from field season to field 
season. This was essential so that the data could be used 
not only during the life of the DAP but also by future 
researchers. 

Over the winter of 1979-1980, the DAP discovered what 
it really meant to try to computerize what was already 

·a massive data base that would continue to grow ex
ponentially. Problems were encountered with managing 
the data in the computer and in retrieving the data in 
a meaningful format. At this point it became apparent 
that if the program was going to become so reliant on 
the use of computer data processing, then additional 
resources would have to be devoted to this task. Prob
ably the most important lesson learned was that man
agement of the DAP data base would require custom
program manipulation of the data, since available 
"canned" data base management systems (such as REX 
or System 2000) could not do the job with such a large 
data base. Planning the 1980 field season, which proved 
to be the largest in the history of the DAP, was not an 
easy task. However, substantial progress had been made 
by then in terms of how to consistently collect data in 
the field and in the laboratory. 

The summer of 1980 brought passage of legislation 
(Public Law 96-301 [94 Stat. 832]) authorizing the Bu
reau of Reclamation to increase spending from I per
cent up to 4 percent of the total Dolores Project 
construction costs to mitigate the adverse effects of the 
Dolores Project on cultural resources in the project 
area. 

Complete inventory survey of the Dolores Project pool 
area was also completed during the summer of 1980, 
and the mitigation design (Knudson et al. 1985) was 
developed to insure that an adequate sample of the 
cultural resources in the Dolores Project area was in
vestigated. A temporal-functional matrix was con
structed to array all of the resources in the pool area 
by time and by site function. A very important concept 
that came out of the mitigation design was the full site 
equivalent, or FSE, which quantifies the amount of la
bor required to recover the information from the com-
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ponents at any given site. The FSE concept and a 
temporal-functional matrix are useful because they 
more accurately reflect the complexity of an archaeo
logical site by taking into consideration the size vari
ation and the multiple occupations so common to 
Dolores area sites. Since site size and complexity are 
taken into account, the DAP avoided having to use sites 
as units of comparison and having to make the as
sumption that all sites are equal inJ nformation content. 

During the summer of 1980, it also became apparent 
that the job of turning out high-quality reports was far 
greater than anticipated. Report production capabili
ties had progressed from a single typist working on an 
electric typewriter and I of the co-principal investiga
tors serving as a part-time editor in 1978, to 2 word 
processors with operators and an editorial coordinator. 
However, even with these resources it was obvious that 
report production was badly bottlenecked. Steps taken 
to alleviate the problem included hiring a full-time ed
itor and streamlining report outlines. Despite these ef
forts and those in the years to come, report preparation 
was a multivariate problem that required constant 
attention. 

The winter of 1980-1981 brought renewed design work 
on managing the data base. Standardized computer out
put was programmed for excavated sites for use in de
scriptive site reports, and plans were laid for developing 
a mechanism to structure the data into the program's 
temporal and spatial units (Kane 1983 and chapter 5, 
this volume). The sheer volume of the data and the 
number of samples and artifacts already collected 
forced the DAP to re-evaluate both how the data were 
collected and how they were recorded. This involved 
modifying the field manual (Kane et al. 1981) and re
moving redundant or minimally useful information 
from the computer data files and from field and analysis 
forms. The changes that were made in the field manual 
are reflected in the excavation manual (Kane and Ro
binson 1984). 

The historic studies portion of the DAP contract was 
terminated in May of 1981 . This part of the contract 
had been plagued with problems since 1978, although 
in 1980 and 1981 , the DAP had taken some promising 
steps to rectify the situation (BJoom 1984). The miti
gation work on the historic resources was completed by 
the National Park Service (Kendrick 1982). 

A major accomplishment during the spring of 1981 was 
the production of Dolores Archaeological Program: Syn
thetic Report 1978-1981 (Dolores Archaeological Pro
gram 1984), which was the first example of the kind of 
results being produced by the DAP. The report was 
written in response to a directive from the Bureau of 
Reclamation and was intended to serve as a means for 
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making future budgetary decisions by the Bureau of 
Reclamation. The DAP modeling of Anasazi cultural 
dynamics also began to take shapt>, as cHn be seen in 
Lipe ( 1984 ). The DAP modeling represented a con· 
scious effort on the part of the program to focus its 
synthetic effort on the Cultural Process problem do
main of the general research design (Kane et al. 1983). 
By this time it had become apparent just how finite 
project resources were going to be, and it was believed 
that focusing the program's efforts on modeling cultural 
process had the highest potential of making a substan
tial contribution to the program's mitigation goals, and 
to anthropological archaeology. 

During the summer of 1981 inventory survey of the 
McPhee Reservoir takeline area was finally completed. 
This was a major milestone in the history of the DAP. 
The lack of information about the totality of the cul
tural resources in the Dolores Project area had been a 
hindrance to both the DAP and the Bureau of Recla
mation in the areas of budgeting and overall planning. 
The completion of survey of the takeline area provided 
the needed information about the bulk of the resources 
that would be impacted by the Dolores Project. 

A peer review board was also convened by the Bureau 
of Reclamation during the summer of 1981. The find
ings of the board were most useful to the DAP. Some 
of the board's recommendations had been recognized 
independently and had already been implemented by 
the DAP. Other recommendations provided essential 
insight from outside members of the archaeological 
profession and these recommendations were imple
mented as well. 

Another major milestone at this time was the devel
opment of midlevel research designs by the program in 
the areas of additive and reductive technologies and in 
environmental archaeology and survey. The resulting 
documents (Biinman 1985; Phagan 1985; Petersen et 
al. 1985; Orcutt 1985a:93, 12) serve to link analysis with 
the general research design (Kane et al. 1983). 

In general, 1981 was a critical year for the DAP. Pro
duction of the synthetic report (Dolores Archaeological 
Program 1984), peer review, and a much reduced field 
season during the summer allowed the program to as
sess -its progress and to focus its efforts on obtaining 
the data necessary to meet the program's research goals. 

Additional work was done during the winter of 1981-
1982 in the area of theoretical design; progress was 
made on the model and related analysis. Mini-research 
designs (Biinman 1982; Gross 1982; Kane 1982; Orcutt 
1982; Petersen et al. 1982; Phagan 1982; Schlanger 
1982) were generated to further develop and articulate 
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the variables in the program's general , systemic model 
(Lipe 1984). 

The end of the summer of 1982 brought the first at
tempt to present the preliminary results of the DAP 
modeling for staff members. A seminar was held to 
disseminate the results that had been collected since 
the modeling effort had begun. The seminar was in
strumental in shaping the remainder of the modeling, 
since it not only allowed the sharing of information but 
provided a mechanism for coordinating future work. 

In the fall of 1982, a week-long seminar was held · at 
Mesa Verde National Park to plan the modeling effort 
for the remainder of the program. A member of the 
peer review board, Jeffery S. Dean (University of Ar
izona) participated in and contributed to the seminar. 
The results of the seminar can be found in Lipe et al. 
(1983). 

During the winter of 1982-1983 a major breakthrough 
in terms of report production was achieved; the com
puter was programmed to produce descriptive tables 
based on standardized site output for authors of site 
reports. This in itself was a major accomplishment, 
since it reduced some of the transcription problems 
associated with producing descriptive site reports. This 
effort toward streamlining report production was taken 
a step further through developing communications be
tween the computer and the word processing system 
that had recently been purchased. This eliminated any 
possibility of data transcription errors in site report 
material culture tables (a major part of these reports), 
because the tables could be directly transferred from 
the computer to the word processors. Since most of the 
reporting effort at this time was in the area of site re
ports, this represented a critical stride in alleviating the 
report production bottleneck. 

Fieldwork for the program was completed in the sum
mer of 1983. Besides being a major milestone in and 
of itself, completion of the fieldwork allowed the DAP 
to focus its attention on synthetic studies and the mod
eling effort. Completion of the fieldwork also made it 
possible to complete plans for publication of DAP re
ports. The majority of the reports were still not in the 
publication process so that those that remained could 
be grouped into collections with common themes that 
were archaeologically meaningful. By this time, the pro
gram had begun work with the ·first galley and page 
proofs, and by November of 1983, the first publication, 
Dolores Archaeological Program Field Investigations and 
Analysis - 1978 (Dolores Archaeological Program 
1983), was available in print. The next collection, Do
lores Archaeological Program: Synthetic Report 1978-
1981 (Dolores Archaeological Program 1984), was pub
lished in June of 1984. 

• 

• 
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By the summer of 1984, the majority of the temporal
spatial data base was available for synthetic work. Anal
ysis and report writing continued until June of 1985. 
At the time this chapter was written (July 1985), editing 
of reports was scheduled to continue until termination 
of the contract on 31 December 1985. Transfer of data 
and materials to the Anasazi Heritage Center was to 
take place during the summer and fall of 1985. 

ORGANIZATION OF THE DOLORES 
ARCHAEOLOGICAL PROGRAM 

The organization of the Dolores Archaeological Pro
gram reflects both the complexity and the evolving na
ture of a large, long-term mitigation program. Table 1.1 
is a list of Bureau of Reclamation and peer review board 
personnel that have been associated with the DAP. Ta
ble 1.2 through 1.6 reflect the organization of the DAP. 

A detailed discussion of the program's organization 
from 1978 to 1981 can be found in Breternitz ( 1984:4-
5). The discussion that follows and tables 1.2 through 
1.6 summarize the organization of the DAP over the 
life of the program. The general configuration of the 
DAP, which, according to Mintzberg ( 1981 ), is similar 
to both a professional bureaucracy and an adhocracy. 

Administrative Organization 

The uppermost tier in the DAP organization is the sen
ior staff. Over the years, as many as 8 and as few as 5 
senior staff members (table 1.2) have been associated 
with DAP. The senior staff, and the program in g<!neral, 
has been headed by the senior principal investigator 
who retains ultimate authority for all aspects of the 
DAP. As specified in the contract with the Bureau of 
Reclamation, from 2 to as many as 4 co-principal in
vestigators have been responsible for aspects of the pro
gram and have served as members of the senior staff. 

·Other members of the senior staff have included a full
time technical performance manager and 2 part-time 
consulting managers. Since 1981, the senior staff has 
been composed of the senior principal investigator, 3 
co-principal investigators, and a technical perfonnam;e 
manager. As a group, the senior staff is the priMary 
design and planning unit of the DAP. 

The second tier in the DAP organization consists of the 
task specialists , who have been responsible for over
seeing specific analytic and support areas. These indi
viduals are responsible to the senior staff and, 
ultimately, to the senior principal investigator. 

A third level of supervisory personel consists of assis
tant task specialists and crew chiefs who have been re
sponsible for individual site excavations, site: survey, 
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and analysis. Crew members below this level have 
served as essential elements in DAP fieldwork and 
analysis. 

More specific aspects of the DAP organization can be 
better understood by referring to tables 1.3 through 1.6 
and to the following discussion. 

Field Organization 

Over the life of the program, the 2 co-principal inves
tigators from Washington State University have alter
nately served as field directors for Washington State 
Universit:' investigations (table 1.3), in addition to ful
filling other responsibilities. A single co-principal in
vestigator has been the field director for University of 
Colorado investigations and he has been assisted at var
ious times by locality supervisors, staff archaeologists, 
or an assistant field director. From 1981 on, survey 
operations were the responsibility of the settlement ar
chaeology task specialist. 

Essential elements of the DAP field organization have 
been the crew chiefs and the crew members who have 
assisted them in individual site excavations and in site 
survey. In addition to their field supervision respon
sibilities, DAP crew chiefs have also been responsible 
for writing descriptive site reports and for writing ad
ministrative and analytical survey reports. 

Analytical Organization 

The major analytical areas of the DAP, additive tech
nologies, environmental archaeology (formerly known 
as environmental studies), reductive technologies, and 
settlement archaeology (also known as survey), have all 
been headed by task specialists (table 1.4) for most of 
the life of the program. Each of these individuals is a 
specialist in their designated analytical area and each 
has been aided by an assistant task specialist or crew 
chief and by crew level people to accomplish the nec
essary tasks in each analytical area. 

Support Organization 

Additional DAP staff members are primarily respon
sible for administration, data coordination, data pro
cessing, laboratory operations, and report production 
(table 1.5). 

An administrative assistant to the senior principal in
vestigator has been responsible for budget preparation, 
payroll, bookkeeping, and general office work. 

A technical performance manager (formerly known as 
data coordinator) has been responsible tor overall co
ordination of data and communications between the 
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Table 1.1 - Bureau of Reclamation personnel 
and peer review board 

Title Affiliation Tenure 
Name 

Contracting officer 
Albert H. Pfiefle Bureau of Reclamation, 6178 - 5/85 

regional office 
Donald J . Jolovich Bureau of Reclamation, 5/85 - 12/85 

regional office 

Dolores Project engineer 
(Contracting officer's 
representative) 
R.W. Radcliffe Bureau of Reclamation, 6178- 12/80 

Cortez office 
Dana B. Hill Bureau of Reclamation, 12/80- 12/85 

Cortez office 

Bureau of Reclamation 
archaeologist 
Ward F. Weakly Bureau of Reclamation, 6178 - 9/85 

Denver office 

Regional archaeologist 
Lou Madden Bureau of Reclamation, 6178-7/80 

Durango office 
A. Wayne Prokopetz Bureau of Reclamation, 4/80- 12/85 

Salt Lake City office 

Project archaeologist 
Thomas J. King Bureau of Reclamation, I 0178- 12/85 

Cortez office 

Peer reviewer 
Jefferson Chapman University of Tennessee 7/81 - 8/81 
Jeffrey S. Dean University of Arizona 7/81 - 8/81 
Douglas W. Schwartz School of American Research 7/81 - 8/81 

senior staff and task specialists, subcontractors and 
consultants, and field and laboratory operations. To
ward the end of the program, the technical performance 
manager has been responsible for report production. 

this support group has been to process the materials 
from the field so that they have been ready for analysis, 
to insure the quality of fieldwork data and the temporal
spatial data base, and to provide cross-checking of data 
in reports. 

DAP data processing has been the responsibility of a 
task specialist, with assistance from assistant task spe
cialists or crew chiefs, in addition to various crew mem
bers. Since DAP data processing has been centralized 
for the majority of the program, this support group has 
been responsible for both the management of the com
puterized data base and retrieval of the data to meet 
the needs of researchers and report writers. 

Laboratory operations have been supervised by a lab
oratory supervisor on the task specialist level. The lab
oratory supervisor has been assisted by an assistant task 
specialist (or crew chief) and a number of crew mem
bers over the life of the DAP. The primary function of 
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Over the life of the program, the report production 
support group has been structured in several ways. This 
group initially consisted of a co-principal investigator 
and a typist. The growing needs of report production· 
eventually required a report coordinator, an editor, sev
eral word processor operators, and several drafters. 
This group was then reorganized to include a task spe
cialist, a report flow monitor, additional editors and 
assistant editors, word processor operators, drafters, 
and data checkers. Near the end of the program (1984), 
the technical performance manager was assigned the 

. responsibility for overall report production. At this 
time, the report production group consisted of a task 

• 
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Table 1.2 - Dolores Archaeological Program senior staff 

Title 
Name 

Senior principal 
investigator 

Affiliation Tenure 

David A. Breternitz University of Colorado 6/78- 12/85 
Co-principal investigator 

Robert A. Bye, Jr. University of Colorado 6/78- 4/81 
Allen E. Kane University of Colorado 6/78- 12/85 
Timothy A. Kohler Washington State University 8/80 - 12/85 
William D. Lipe Washington State University 6178- 12/85 

Project manager 
Steven E. James Woodward-Clyde Consultants 6/78- 3/81 

Operations analyst 
Ruthann Knudson University of Idaho, 8/80- 5/81 

Woodward-Clyde Consultants 

Technical performance 
manager 
Christine K. Robinson University of Colorado 8/80 - 12/85 

>specialist, a report-flow monitor, editors, assistant ed
, itors, word processor operators, and drafters. Data 
checking was made the responsibility of the laboratory 
supervisor and his staff in 1983. 

Subcontractor and Consultant Organization 

The organization of subcontractors and consultants in 
association with the DAP has been consistent in the 
majority of cases, but exceptions can be noted in table 
1.6. 

Another substantial lesson learned early in the program 
was that, if the program was going to make a commit
ment to consistent data collection, then most analytical 
work needed to be conducted at the DAP laboratory 
near Dolores, Colorado. As a result, some functions that 
had been carried out by subcontractors or consultants 
or by DAP personnel off-project, were subsequently 
moved to the DAP laboratory facility. 

METHOD AND TECHNIQUE 

General Program Orientation 

The DAP is a data recovery program designed to com- . 
pensate for the loss of cultural resources and the in
formation those resources contain as a result of 
construction in the Dolores Project area. The DAP re
search effort has been guided by the mitigation design 
(Knudson et al. 1985), which is composed of the pro-

gram's general research design (Kane et al. 1983) and 
the implementation design. The following discussion 
reviews several general concepts under which the DAP 
has operated; the general research design and the im
plementation design are then summarized. 

Basic Concepts 

Federal construction projects are legally required to im
plement programs to mitigate the effects of construc
tion on cultural resources. Because the Dolores Project 
is a large Bureau of Reclamation water impoundment 
project, avoidance of cultural resources or preservation 
of resources in place has not been possible in most 
cases, although these alternatives have been used when
ever possible. Investigation of selected cultural re
sources has been the primary mitigative option 
exercised by the DAP. Given this approach to alleviat
ing the adverse impacts of construction on Dolores 
Project cultural resources, the DAP has made a com
mitment to not only collect raw data and specimens, 
but to disseminate the information that has been col
lected in written descriptive and synthetic reports. 

The mitigation design (Knudson et al. 1985) has been 
generated to structure the mitigative efforts of the DAP, 
and this design serves as the basic planning document 
for the work that has been conducted by the DAP. The 
mitigation design outlines 3 functions that are associ
ated with data recovery in the context of the Dolores 
Project. These functions are design , planning, and 
performance. 
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• Table 1.3 - Dolores Archaeological Program field organization 

Area Affiliation Tenure 
Title 
Name 

Field operations 
Field director 
Allen E. Kane University of Colorado 6178 - 9/83 
Timothy A. Kohler Washington State University 6179-9/80 
William D. Lipe Washington State University 6/82 - 9/83 

Settlement archaeology 
(survey) 
Task specialist 
Janet D. Orcutt University of Colorado 1/8 1 -6/85 

Assistant task specialist 
Douglas D. Dykeman University of Colorado 5179-6/80 
Douglas A. Goulding University of Colorado 6/80- 7/84 

Crew Chief 
Gay A. Ives University of Colorado 5179- 8/83 
Roger N. Walkenhorst University of Colorado 5/80 - 9/83 

Excavation 
Assistant fie ld director 
Mark A. Stiger University of Colorado 5/80- 11/83 

Locality supervisor 
(staff archaeologist) • Daivd H. Greenwald University of Colorado 5179- 10/80 
Nancy J. Hewitt University of Colorado 5179- 10/80 

Field crew chiefs 
Charlotte L. Benson University of Colorado 6179-5/80 
Gary A. Brown University of Colorado 8/78-9/81 
Joel M. Brisbin University of Colorado 6/78 - 12/83 
M. Edward Bussard University of Colorado 7178-9179 
Ross C. Fields University of Colorado 6/80 - 6/81 ; 

11/81-3/83 
David H. Greenwald University of Colorado 10/80- 8/81 
Raymond G. Harriman University of Colorado 8178- 10/81 ; 

6/82- 9/82; 
2/83- 3/83 

Nancy J. Hewitt University of Colorado 6/78- 5179; 
10/80- 5/81 

James H. Kleidon University of Colorado 8178 - 4/83 
Kristin A. Kuckelman University of Colorado 4179- 2/81 ; 

5/8 1 
Ricky R. Lightfoot University of Colorado 1/84- 4/84 
John L. Montgomery University of Colorado 6179- 8179; 

6/8 1 - 9/81 
James N. Morris University of Colorado 5/80 - 6/82; 

I 0/83 - 6/85 
Maxine M. Morris University of Colorado 4179- 10/8 1 
Gregory C. Nelson University of Colorado 5179- 12/83 
Christine K. Robinson University of Colorado 6179- 5/80 
Sarah H. Schlanger University of Colorado 8/81 - 9/81 ; 

10/83- 1/85 
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• Table 1.3 - Dolores Archaeological Program field organization - Continued 

Area Affiliation Tenure 
Title 

Name 

Judith A. Southward University of Colorado 6179- 1/81 
Joseph W. Studer University of Colorado 6179- I /80 
Mark D. Varien University of Colorado 5/83 - 8/8 3; 

11 /83- 7/84 
Richard H. Wi lshusen University of Colorado 4/79- 5/81; 

11 /81-9/83 
Craig F. Woodman University of Colorado 6179- 7/80 
Richard W. Yarnell University of Colorado 4/79- 11 /82 
Richard V. N. Ahlstrom Washington State University 6179 - 12/79; 

8/80 
Eric Blinman Washington State University 6179 - 3/81 
Cory Dale Breternitz Washington State University 11/7 8 - 5/81 ; 

6/82 
Karen Dohm Washington State University 6179 - II /83 ; 
Alice M. Emerson Washington State University 7/78- 5/82; 

10/82 
Melissa Gould Washington State University 6/80- 1/83; 

2/84- 3/84 
G. Timothy Gross Washington State University 8/80- 5/81 
Patrick Harden Washington State University 6/80- 8/81 
Patrick F. Hogan Washington State University 7/78-8/81 
Donald Howes Washington State University 6/80- 5/82 
Ricky R. Lightfoot Washington State University 6/80; 12/81 -

11/83; 5/84 
James N. Morris Washington State University 6/82- 4/83 
Sarah H. Schlanger Washington State University 7/78 - 8/83; 

9/84 
Lynn E. Sebastian Washington State University 6179- 4/81 
Mark D. Varien Washington State University 5/80- 2/81 ; 

6/82- 7/83 

Historic studies 
Task specialist 

Deborah A. Duranceau University of Colorado 10179- 8/80 
John P. Bloom University of Colorado 12/80- 5/81 

Excavation crew chief 
John P. McCarthy University of Colorado 6/80- 8/80 

Survey crew chief 
John R. Stien University of Colorado 6/80- 8/80 
Hal Douglas Carr University of Colorado 6/80- 5/81 

Oral history crew chief 
Adrian S. White University of Colorado 6/80- 5/81 

Special studies 
Archaeomagnetic and 
magnetometer crew chief 
J. Holly Hathaway Colorado State University 8/78 - II /83 
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• Table 1.4 - Dolores Archaeological Program analytical organization 

Area Affiliation Tenure 

Title 
Name 

Additive technologies 
Task specialist 

William A. Lucius University of Colorado 10/78- 8/81 
Eric Blinman University of Colorado 8/ 81 - 6/ 85 

Assistant task specialist 
Scott E. Travis University of Colorado 6/80- 8/81 

Crew chief 
Robert M. R. Waterworth University of Colorado 6/ 80- 9/ 83 
C. Dean Wilson University of Colorado 6/80- 9/84 

Environmental archaeology 
Task special ist 

Kenneth Lee Petersen University of Colorado 8/ 8 1 -7/85 
Assistant task specialist 

Meredi th H . Matthews 
(botany) Uni versity of Colorado 1/ 8 1 - 12/ 84 

Crew chief 
Vickie L. Clay 
(geology) Uni versity of Colorado 7/78 - 8!79; 

3/8 1 - 9/83; 
8/ 84- 10/84 

Sarah W. Neusius 
(fauna) University of Colorado 11 / 8 1 - 8/84 

Environmental studies 
Task speciali st 

Bruce Benz University of Colorado 9!78- 8/ 81 • Historic studies 
Task sp.:cialist 

Deborah A. Duranceau University of Colorado 10!79- 8/80 
John P. Bloom University of Colorado 12/ 80- 5/8 1 

Reductive technologies 
Task speciali st 

Roger A. Moore University of Colorado 8!78- 10/79 
Carl J. Phagen University of Colorado 10/79-6/85 

Assistant task speciali st 
T. Homer Hruby University of Colorado 5/ 80- 10/ 84 

Crew chief 
Gail G . Snyder University of Colorado 5/79- 9/83 
Phillip D. Neusius University of Colorado 5/82 - 8/84 

Settlement archaeology 
Task specialist 
Janet D. Orcutt Uni versity of Colorado 1/8 1 -6/85 

Assistant task speciali st 
Douglas D. Dykeman University of Colorado 5/79- 6/ 80 
Douglas A. Goulding Uni versity of Colorado 6/ 80 - 7/ 84 

Crew chief 
Gay A. lves University of Colorado 5/79- 8/83 
Roger N. Walkenhorst University of Colorado 5/80- 9/ 85 

Special analysis 
Crew chief 

Kenneth Lee Petersen 
(paleoclimatic 
reconstruction) Washington State University 11 /78- 11 /79 

Carolyn R. O rth 
(ritual) University of Colorado 6/80- 10/82 
Richard H. Wilshusen 
(architecture) University of Colorado 9/83 - 8/84 
Phyllis A. Wolf 
(storage) University of Colorado 7/84 - 10/84 
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Table 1.5 - Dolores Archaeological Program support orga nization 

Area 
T itle 

Name 

Ad min istrati on 
Ad ministrati ve assistant 
Judith L. Burk 
Stacy A. Story 

Data coordination 
Technical performance 
manager 
Christine K. Robinson 

Data processing 
Task speciali st 

Arthu r L. Rohr 
Ly nn L. Udick 

Crew chief 
Robert P. Ryan 
Jane A. Ward 
Dori n E. Steele 
Marcia G . Gross 

Laboratory processing 
Laboratory supervisor 
Paul J . Farley 

Assistant task specialist 
Louise M. Schmidlap 

Data check crew chief 
Gary A. Brown 
Laurie A. Whiting 

Photography crew chief 
Michael J. Hilton 

Photograph y 
Task speciali st 
John P. Nylander 

Crew chief 
Bertand A. de Peyer 

Public relations 
Officer 

Alex is A. Hamilton 
Report production 
Technical performance 
manager 
Christine K. Robinson 

Task specialist 
G . Timothy Gross 

Report coordinator 
Lora VanRenselaar 

Affiliation 

Uni versity of Colorado 
University of Colorado 

Uni versity of Colorado 

Uni versity of Colorado 
U ni versity of Colorado 

U ni versity of Colorado 
U ni versity of Colorado 
University of Colorado 
University of Colorado 

U niversity of Colorado 

Uni versity of Colorado 

Uni versity of Colorado 
U ni versity of Colorado 

Uni versity of Colorado 

U niversity of Colorado 

Uni versity of Colorado 

U ni versity of Colorado 

Uni versi ty of Colorado 

Tenure 

8/78 - 5/ 84 
5/ 84- 8/ 85 

5/ 80- 12/85 

5/80 - 8/82 
9/82- 12/95 

6/79- 5/ 80 
5/80-11 / 82 
4/80- 7/85 
I /83- 9/85 

8/78- 12/85 

5/79- 12/ 85 

9/8 1 -3/84 
6/82 - 1/85 

9/ 81 - 4/ 84 

4/79- 10/ 8 1 

6/78 - 6/79 

9/8 1 - 4/83 

2/84- 12/85 

5/8 1 - 9/85 

6/80 - 8/8 1 

OVERVIEW 
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Table 1.5 - Dolores Archaeological Program support organization - Continued 

Area 
Title 
Name 

Report flow monitor 
Alexis A. Hamilton 
Barbara J. Cullington 

Editor 
Rita Arnett 
Maureen C. Cavanaugh 
Ivy G. Doak 
Jane L. Epstein 
Mary C. Etzkron 

Melissa Gould 
Linda P. Hart 
Nancy J. Hewitt 
Susan E. King 
Kristin A. Kuckelman 
Katherine S. Miller 
Lynn L. Udick 

Drafting crew chief 
Steven R. Dominquez 
Lee R. Schmidlap 
Thomas C. May 
Carla M. Hoehn 

Word Processor 
Rysta E. Frederick 
Carla M. Hoehn 
Thirza D. Kennedy 
Margaret G. Meador 
Cathy J. Watts 
Anne M. Walley 

Affiliation 

University of Colorado 
University of Colorado 

University of Colorado 
University of Colorado 
University of Colorado 
University of Colorado 
University of Colorado 

University of Colorado 
University of Colorado 
University of Colorado 
University of Colorado 
University of Colorado 
University of Colorado 
University of Colorado 

University of Colorado 
University of Colorado 
University of Colorado 
University of Colorado 

University of Colorado 
University of Colorado 
University of Colorado 
University of Colorado 
University of Colorado 
University of Colorado 

Tenure 

8/80-9/81 
10/81- 12/85 

5/82- 12/85 
6/83 - 5/85 
8/83- 8/84 

10/80- 6/81 
9/80- 9/83; 

1/85- 12/85 
5/84- 12/85 
5/81 - 12/85 

10/82- 3/84 
4/84- 12/84 

10/83- 11/83 
9/82- 7/83 
9/81 - 9/82 

6/79- 10/80 
4/80 - 4/82 
8/79 - 12/85 

11/84-12/85 

7/84- 12/85 
7/84- 12/85 
6/80- 7/84 
7/84 - 12/85 
7/81 - 7/84 
6/82- 8/84 

Design. - Responsibility for the design ofDAP research 
has been delegated to the DAP by the Bureau of Re
clamation, and all of the designs generated by the DAP 
have been subject to Bureau of Reclamation approval. 
Approval of DAP designs has largely been a function 
of construction schedules and budgetary constraints; 
the content of DAP designs traditionally has taken a 
lower priority. 

and environmental studies). The third category has 
been designed to enable the DAP to synthesize Dolores 
Project data through the use of explanatory models that 
are applicable to cultural systems in general, and that 
can be tested with Dolores Project data. All of these 
conceptual designs are available in written form and 
the majority are published (Kane et al. 1985). 

DAP designs have structured the conceptual develop
ment of several levels of DAP research in the Dolores 
Project area. First, the mitigation design (Knudson et 
al. 1985) has structured the problem areas investigated 
by the program through the general research design 
(Kane et al. 1983). The rationale used to mitigate the 
adverse effects of construction on Dolores Project cul
tural resources is outlined in the implementation de
sign. The second level of DAP research has been 
structured by midlevel research designs that cover cer
tain categories of recovered data (e.g., ceramics, lithics, 
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Planning. - Planning functions have been shared by the 
Bureau of Reclamation and the DAP. The Bureau of 
Reclamation has established levels of effort to be ex
pended by the DAP on Dolores Project area cultural 
resources based on construction schedules and funding 
levels. The DAP has responded by balancing Bureau of 
Reclamation constraints with designs, manuals, and 
time-personnel-management charts generated to meet 
the needs of the Bureau of Reclamation and the objec
tive of the DAP to achieve scientific validity and to 
disseminate the majority of the information obtained 
from data recovery efforts. 



Table 1.6 - Dolores Archaeological Program consultants 
a nd subcontractors 

Category Affiliation Tenure 
Primary personnel 

Archaeoast ronomy 
John A. Eddy U niversi ty of Colorado 8/78 

Archaeomagnetic dating 
Jeffrey L. Eighmy Colorado State University 6/79- 9/83 

Dendrochronology 
William J . Robinson Laboratory of Tree-Ring 6/79- 9/84 

Research, U niversity of 
Arizona 

Editing 
Andrea Vierra No affiliation 5/80- ll /80 

Faunal studies 
Steven D. Emslie Center for Western Studies 7!78 - 5/81 

Geology 
Frank C. Leonhardy U niversity of Idaho 5/79 - 6/ 80 
Vance T. Holl iday U niversity of Colorado 5/80- 9/80 
Lucy A. Piety University of Colorado 5/80- 9/80 

Soil analysis 
Kenneth W. Decker U niversity of Minnesota 10/82- 9/83 

Historic studies 
Steven G . Baker Centuries Research, Inc. 6/78- 9/79 
Duane A. Smith 

Lithics consultant 
Ruthann Knudson U niversity of Idaho 7!78- 3/8 1 

Obsidian dating 
Fred W. Trembour U.S. Geological Survey 10/8 1 - 3/84 

Obsidian sourcing 
Lee Sappington U niversity of Idaho 6/83 - 2/84 

Petrographic analysis-
cera mics 

Diane Kamill i University of Colorado Museum 8/80 - 3/83 
Physical anthropology 

Louisa B. Flander U niversity of Colorado 8/78- 12/80 
Ann Wei ner Stodder University of Colorado 1/8 1 - 6/85 

Pollen analysis 
Linda J . Scott Palynology Analysts 6/79- 1/84 

Project ile poi nts 
Robert K. Vierra Northwestern University 6/ 80- 11 /81 

Project management 
Steven E. James Woodward-Clyde Consultants 6/78-9/8 1 

Radiocarbon dating 
University of Georgia 78-79 
U niversity of Texas 2/80 
Di-Carb 80 
Beta Analytic 80- 6/85 

Remote sensing 
Aerial photography 

Thomas R. Mann & 6/79- 8/79 
Associates 

Magnetometer survey 
John W. Weymouth University of Nebraska 9/78 - 9/ 82 
Robert J . Huggins Spectrum G eophysics 11/80 -1 2/ 83 

Some d upl ication of personnel listings exists between tables 1.1 a nd 1.6 
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Performance. -The performance function has been the 
responsibility of the DAP. The Bureau of Reclamation 
contracted with CASA (Complete Archaeological Ser
vices Associates) to mitigate the effects of construction 
of the linear features (canals and laterals) of the Dolores 
Project and the results of this work are not included in 
this volume. For those parts of the Dolores Project for 
which the DAP has had performance responsibilities, 
this function has included fieldwork, analysis, and re
porting. All of this work has been monitored by the 
Bureau of Reclamation and has been subject to that 
agency's review and approval. 

The Research Design 

The basic framework of the general research design was 
presented in the original technical proposal (Breternitz 
and Kane 1978) accepted by the Bureau of Reclamation 
in 1978. Five problem domains were identified in this 
document: (I) Economy and adaptation; (2) Paleode
mography; (3) Social organization; ( 4) Extraregional re
lationships; and (5) Cultural process. During late 1978 
and 1979, this basic structure was expanded into a se
ries of questions for each problem domain and the re
sulting docum ent is a key element of the DAP 
mitigation design . The general research design has been 
published as Kane et al. ( 1983); a shorter version will 
be published with the mitigation design (Knudson et 
al. 1985). 

In the current version of the general research design , 
the first 4 problem domains are broken down into a 
series of questions designed to lead researchers through 
a similar set of methodological steps for each problem 
domain. If each question could be answered, a relatively 
complete reconstruction of Dolores area prehistory 
would be available for the time periods represented in 
the project area. The fifth problem domain, cultural 
process, is also broken down into a series of questions, 
and addressing this problem domain builds on the re
sults derived from the first 4 domains. The fifth prob
lem domain also calls for the development (chap. 6) 
and testing (chaps.? through 16) of processual models, 
and this has been the major focus of DAP synthetic 
efforts. 

The general research design is the framework that has 
guided development of field and laboratory data re
covery and procedures. Although it was never antici
pated that all of the questions in the general research 
design could , or should , be addressed, the DAP data 
base is broad and data categories have not been ex
cluded just because DAP researchers did not anticipate 
their utility to others. However, during 1981 the DAP 
did expend considerable effort to eliminate redundant 
data from the computer files and, based on a long, hard 
evaluation, the DAP also ceased collecting data deemed 
to be only minimally useful. It is not denied that this 
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process probably did restrict the data base somewhat, 
but given the financial and scheduling constraints that 
have been encountered by the DAP, the advantages 
have outweighed the disadvantages. The resulting data 
set is still broadly based, very clean, and streamlined 
for maximum utility given the overall complexity of the 
cultural resources in the Dolores Project area. 

The first 3 years of the DAP were primarily devoted to 
fieldwork, preliminary analysis of the recovered ma
terials, and descriptive reporting. However, even at this 
early stage, attempts were made to address the general 
research design in descriptive reports, and even though 
some of the interpretations that address the general re
search design are no longer valid, the focus on the gen
eral research design facilitated the eventual synthesis 
of Dolores data. 

Work on synthesizing Dolores Project data did not be
gin until late 1980 when the general model of Dolores 
cultural change was first developed (Lipe 1984). Work 
on developing the general model continued until early 
1983. The general model , as it currently exists (chap. 
6), is derived from a synthesis of literature about so
ciocultural systems and is applicable to virtually any 
system. The general model is composed of variables 
with predictions about the relationships between var
iables. As a result of the development of the general 
model , a set of time increments, referred to as periods 
in this volume, was developed to better reflect temporal 
variation in the project area. Periods are divided into 
subperiods as follows: 

Period I (A.D. 600-720) 
Subperiod 1.1 (A.D. 600-660) 
Subperiod 1.2 (A .D. 660-700) 
Subperiod 1.3 (A.D. 700-720) 

Period 2 (A.D. 720-800) 
Subperiod 2.1 (A.D. 720-760) 
Subperiod 2.2 (A.D. 760-780) 
Subperiod 2.3 (A.D. 780-800) 

Period 3 (A.D. 800-840) 
Subperiod 3.1 (A.D. 800-820) 
Subperiod 3.2 (A.D. 820-840) 

Period 4 (A.D. 840-880) 
Subperiod 4.1 (A.D. 840-860) 
Subperiod 4.2 (A.D. 860-880) 

Period 5 (A.D. 880-920) 
Subperiod 5.1 (A.D. 880-900) 
Subperiod 5.2 (A.D. 900-920) 

Period 6 (A.D. 920-980) 
Subperiod 6.1 (A.D. 920-940) 
Subperiod 6.2 (A.D. 940-980) 

Period 7 (A.D. 980-1250) 
Subperiod 7.1 (A.D. 980-1 025) 
Subperiod 7.2 (A.D. 1025-1100) 
Subperiod 7.3 (A.D. 1100-1175) 
Subperiod 7.4 (A.D. 1175-1250) 



Periods, as well as phases and subphases, have been 
used to structure the data presentations (chaps. 2 
through 15) in this volume. Both systems of presenta
tion are valid , depending on the data being presented 
and the theoretical constructs used to formulate periods 
or phases and subphases. Periods are strictly time in
crements, while phases and subphases are based on or
ganizational characteristics and may overlap in time 
(refer to the systematics discussion later in this chapter). 
For example, Blinman (chaps. 2, 12, and 14) uses pe
riods because his data exhibit period variation. Phagan 
(chap. 3) uses the phase and subphase system to present 
his data because he felt that change in lithic data was 
not as rapid as change in ceramic data and that vari
ability in lithic data was best represented by phase and 
subphase presentation. 

As a result of the development of the general model , 2 
specific models of Dolores sociocultural change were 
also developed. These are referred to as "the economic 
model" and "the social model" in the remaining chap
ters of this volume. In the economic model, economic 
responses are viewed as the forces that drive culture 
change; the social model recognizes sociopolitical de
velopments as the primary source of change. While a 
good deal of debate has occurred among the program 
staff about how the economic and social models inter
relate, it is generally recognized that they reflect parts 
of the general model and that the goal of generating 2 
such models is to develop contrasting expectations that 
can be evaluated with Dolores area data. The reader is 
referred to Lipe (chap. 6) for additional information 
about the general , economic, and social models. De
velopment of the social model has lagged behind the 
development of both the general and economic models. 
As a result, varying degrees of emphasis can be seen on 
the economic and social models in the chapters de
signed to evaluate DAP models (chaps. 7 through 16); 
quite often the variability in emphasis is a function of 
the amount of time available to evaluate the social 
model rather than an example of extreme bias. 

The Implementation Design 

The implementation design (Knudson et al. 1985) is 
the DAP's attempt to answer the thorny problem that 
confronts most contemporary archaeologists-" 'How 
many data are enough' to characterize the variability 
in and among populations of artifacts, ecofacts, fea
tures, and distributional characteristics of the same?" 
(Lipe and Kohler 1984). The implementation design 
has been generated to develop an explicit approach to 
answer the question. While recognized that it is the 
responsibility of the Bureau of Reclamation to assess 
the adequacy of mitigation on the Dolores Project cul
tural resources, the DAP felt the need to develop an 
anthropologically based approach to determine the 
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level of work needed to defend the scientific adequacy 
of the samples recovered from those resources. Key con
cepts of the implementation design that are pertinent 
to this volume are the temporal-functional matrix , 
tracks, and the concepts of FSE (Full Site Equivalent) 
and crew weeks. 

Temporal-functional matrix . - The temporal-functional 
matrix in the implementation design arrays selected 
Dolores prehistoric cultural resources by site type and 
by tradition , phase, and subphase (refer to the discus
sion on systematics later in this chapter); many re
sources are assigned to multiple units that reflect 
organizational units. Resources included in this matrix 
are an archaeologically significant grouping because 
they are considered to be a population that can be used 
for assessing the representativeness and the reliability 
of DAP data recovery efforts. 

Tracks. - The intensity of DAP data recovery can be 
characterized along a continuum from nonintensive to 
intensive. The 4 tracks defined in the implementation 
design reflect stages along this continuum, with Track 
4 reflecting the least intensive level of effort and Track 
I reflecting the most intensive level of effort. Variability 
in effort occurs within each track and work within the 
more intensive tracks may include work with less in
tensive tracks. 

Track 4: This level of data recovery is basically re
connaissance investigation on the modern ground sur
face . Different types of mapping (e.g., plane table, 
aerial , magnetometer) may be conducted at this level 
of intensity. This track may also include environmental 
surveys to identify the distribution of resources. 

Track 3: This level of data recovery is predicated on 
completion of some sort of Track 4 work. Track 3 work 
involves collection of artifacts and samples from the 
modern ground surface. Collection strategies may be 
judgmentally based, or may be based on probability 
sampling, and still others may be intensive recovery of 
all surface materials. 

Track 2: Track 2 work is based on some level of 
completion of Track 4 and Track 3 work. Track 2 is the 
least intensive subsurface data recovery and is essen
tially a test excavation program that relies heavily on 
the judicious use of heavy equipment. Data recovery 
strategies may be judgmentally based or may be based 
on probability sampling. Varying amounts of materials 
may be collected depending on the data recovery strat
egy adopted . For instance, with a probability sampling 
strategy all the deposits encountered are screened; how
ever, with a judgmental strategy, only those deposits 
that are clearly cultural in origin and are relatively un
contaminated by other cultural or postabandonment 
deposits are screened. 
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Track 1: This level of data recovery is the most in
tensive level of work and, again, assumes that some 
work has been conducted on the preceding 3 levels. 
There is a good deal of variability at this level of effort 
since the Dolores cultural resource base is both complex 
and varies considerably in size. On small sites, this level 
of effort may involve complete excavation. On a large 
site, Track I effort may involve recovery of only a frac
tion of the data contained in the site. Collection of 
artifacts and samples at Track I level is also dependent 
on the anticipated interpretability of the deposits from 
which such items were derived . 

Full Site Equivalent and crew weeks. - The FSE (full 
site equivalent) was designed to account for the vari
ability in size and complexity present in Dolores cul
tural resources. The FSE represents the amount of 
labor, calculated as a I 0-person crew working 40 hours 
per week, that the DAP anticipates it would take to 
completely investigate any given site included in the 
temporal-functional matrix in the implementation de
sign. All FSE figures, which were generated after 3 years 
of field experience in the Dolores Project area, assume 
a Track I level of investigation. 

FSE figures for architectural sites are based on the num
ber of household clusters (refer to systematics discus
sion later in this chapter) that are anticipated from 
evidence from the modern ground surface. On nonar
chitectural sites, FSE figures are based on an estimation 
of the square meters that are within the defined limits 
of a site. In all probability, these FSE figures can be 
applied to the remainder of the Dolores cultural re
source base since they are derived from the majority 
of the resources in the Dolores Project area. 

"Crew weeks" refers to the actual labor expended by a 
I 0-person crew mitigating the adverse effects of con
struction on Dolores cultural resources. An assessment 
of the FSE concept and the crew weeks expended on 
the Dolores cultural resource base is furnished later in 
this chapter. 

Specific Research Efforts and Methods 

Applying the Research Design 

The general research design is a broad structure of in
quiry designed to systematically cover 5 problem do
mains. The general research design has provided a basic 
framework within which more specific research areas 
have been identified, although it was never anticipated 
that all 5 problem domains could be treated equally. 
Two mechanisms have enabled the DAP to identify 
more specific research areas within the framework of 
the general research design . First, a synthetic report was 
produced in 1981 , which was later published in 1984 
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(Dolores Archaeological Program 1984 ). Production of 
the synthetic report, which was written in response to 
a directive from the Bureau of Reclamation so that the 
agency could evaluate future budgetary allocations, al
lowed the DAP to assess its progress to date and identify 
those data categories most promising, as well as those 
categories that were lacking but were essential to the 
overall DAP efforts. Second, efforts to develop a model 
of cultural process of the DAP began about the time 
the production of the synthetic report took place. De
velopment of this model (refer to chap. 6) and the ex
pectations derived from the model have also allowed 
the DAP to identify fruitful research areas and those 
data needed to address these research areas. 

The intent of this volume is to provide the final syn
thetic statement about the prehistory of the Dolores 
Project area and to address those parts of the 5 problem 
domains in the general research design that can be an
swered with DAP data. The following discussion will 
summarize how aspects of the general research design 
have been addressed over the life of the program . 

As stated in the preceding section, the current general 
research design was well integrated into the program as 
early as 1979. Despite the fact that until 1981 DAP 
efforts were largely occupied by fieldwork, preliminary 
analysis, and descriptive reporting, addressing the gen
eral research design figured heavily into the early de
scriptive activities of the program . An emphasis on 
addressing the general research design in the descriptive 
aspects of the program continued throughout the tenure 
of the DAP. For example, site report authors have been 
encouraged to evaluate the data from individual sites 
and to point out those data that may be useful in re
solving particular questions in the general research de
sign. While a more comprehensive approach and more 
broadly based data have been necessary to resolve these 
questions, substantial contributions have been made 
toward addressing the general research design through 
base level description . 

Task specialists in additive and reductive technologies, 
environmental archaeology, and survey have all ad
dressed the general research design through midlevel 
research designs (Biinman 1985; Phagan 1985; Petersen 
et al. 1985; Orcutt 1985a) that link the respective data 
categories to the general research design. The linkages 
that have been established from any data category de
pend on the prevalence of the data category as well as 
the suitability of that data category for addressing spe
cific problem domains. For example, both lithic and 
ceramic items have the potential to address Problem 
Domain 4, Extraregional Relationships. However, shell 
items occur in very low frequencies in the Dolores data 
base and the problems associated with interpreting this 
data category are substantial given both its size and the 



information available about this data category in areas 
that are in proximity to the Dolores area. As a result, 
the midlevel research designs that include shell (Peter
sen et al. 1985; Phagan 1985) do not focus very heavily 
on this data category; attempts have been made to de
scribe shell items, but interpreting these items and using 
them to address the general research design have not 
figured heavily into midlevel research designs. 

Another way that the general research design has been 
addressed has been through studies that provide data 
for synthetic work. these studies are called "supporting 
studies" because they build on DAP descriptive work 
and are an intermediate interpretive step between de
scription and synthesis of Dolores data. The majority 
of supporting studies conducted have been designed to 
facilitate the efforts to address Problem Domain 5 (Cul
tural Process) through the general model. Midlevel re
search designs (Biinman 1982, Gross 1982; Kane 1982; 
Orcutt 1982; Petersen et al. 1982; Phagan 1982, Schlan
ger 1982) link these supporting studies to the general 
model. Other supporting studies were designed to ad
dress specific parts of the general research design that 
reflected the strengths of the Dolores data base or that 
were deemed to be essential to program goals. Sup
porting studies have been conducted by both the DAP 
staff and independent researchers that were not sup
ported by the contract with the Bureau of Reclamation. 

Synthesizing the data from the Dolores Project has been 
a major goal of the DAP. The synthetic report (Dolores 
Archaeological Program 1984), which was produced in 
1981 , was the first attempt of the DAP to synthesize 
the data that had been collected during the first 3 years 
of the program. This report is the culmination of the 
Dolores Project synthetic efforts. Chapters 2, 3, 4, and 
5 are intended to address the first 4 problem domains 
(Economy and Adaptation , Paleodemography, Social 
Organization, and Extraregional Relationships) in the 
general research design. Chapter 6 through 16 address 
the fifth problem domain (Cultural Process) through 
the general model. 

Program Systematics 

Three series of terms have been developed by the DAP 
to describe the functional , spatial, and formal place
ment of sites in the Dolores Project area. These are the 
site typology, the spatial series, and the formal, or 
chronological, series. A brief discussion of each of these 
series is included in the following discussion. Refer to 
Kane ( 1983, 1984, and chap. 5) for a more detailed 
presentation of these concepts. 

Site typology. - The DAP site typology is a functional 
typology that recognizes that prehistoric occupation of 
sites in the Dolores area occurred along a continuum 
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from a few minutes to several hundred years. Three site 
types have been developed to reflect this continuum: 
these are the limited activity locus, the seasonal locus, 
and the habitation. Architectural evidence visible from 
the modern ground surface is used to distinguish be
tween the 3 types since most sites are known only from 
survey data. 

Limited activity loci lack evidence of architecture and 
it is inferred that they were occupied for very short 
periods of time and were used for selected activities. 
Evidence for surface architecture, or rooms, is usually 
present at seasonal loci, these sites are inferred to have 
been used for longer periods of time than limited ac
tivity loci and for a larger number of activities. Al
though use of seasonal loci is not limited to climatic 
seasons, field houses are good examples of seasonal loci. 
Sites with more substantial surface architecture, or pit
structures, are classified as habitations. It is inferred 
that habitations were occupied more or less perma
nently during the year and that a full range of activities 
took place at habitations. 

The DAP site typology was originally an intuitive con
struct (Kane 1983). However, Schlanger and Orcutt 
( 1985) have been able to verify the validity of the orig
inal typology through their study of assemblages col
lected from the modern ground surface. 

Spatial series. - The DAP spatial series consists of ad
ministrative and interpretive units. Examples of ad
ministrative units are sites, localities, and sectors. These 
units have been used to divide the project area into 
units that are manageable and to provide a common 
set of terms when referring to parts of the Dolores Proj
ect area . 

The interpretive spatial units were originally based on 
Flannery's ( 1976) work on early Mesoamerican villages 
and have since been modified by the DAP (chap. 5). 
Interpretive spatial units are hierarchically organized 
beginning with the activity area. An activity area is 
inferred to represent space that was used by an indi
vidual or a small group for a single activity or group 
of selected activities. A central hearth in a room or 
pitstructure is an example of an activity area. Related 
activity areas are usually grouped into use areas. The 
open area between a row of rooms and a pitstructure 
is often identified as a use area because this open area 
can include hearths and other features indicate that 
many activities were conducted in the vicinity by more 
people than used an activity area. The space that is 
inferred to have been used by a household is called the 
household cluster in the interpretive spatial series. This 
is a complex concept because there is temporal varia
bility in the way that architectural space was organized 
during the Dolores sequence. Early in the sequence (ca. 

19 



FINAL REPORT 

A.D. 600-760), the space inferred to have been used by 
a household consisted of a pitstructure with associated 
storage rooms to the north of the pitstructure. Later in 
the Dolores sequence (ca. A.D. 760-975), a household 
cluster usually consisted of three-room suites composed 
of 2 back storage rooms and a front living room to the 
north ofpitstructures. Kane, in chapter 5 refers to these 
three-room suites as dwelling units. Pitstructures ap
pear to have been shared facilities because they do not 
occur on a I: I ratio to the three-room suites. Rooms 
that cannot be confidently assigned to three-room suites 
are also inferred to be shared space. Groups of house
hold clusters and the shared space associated with them 
are called interhousehold clusters in the interpretive 
spatial series. It is inferred that interhousehold clusters 
represent the space used by households that begin to 
cooperate around A.D. 760. The largest unit in the in
terpretive spatial series is the community cluster. Com
munity clusters consist of I or more habitations 
composed of household clusters, interhousehold clus
ters late in the sequence, and the seasonal and limited 
activity loci associated with them. Early in the Dolores 
sequence, community clusters were dispersed and ap
pear to have been loosely grouped into what Kane 
( 1984:28) has called neighborhoods. Later in the se
quence, community clusters more aggregated and were 
more focused around a central habitation. 

Formal (chronological) series. - The formal series is 
also composed of hierarchical units that describe the 
organization and chronological placement of cultural 
resources in the Dolores Project area. 

The smallest units in the formal series are the episode 
and the element. These units are not hierarchically related 
to one another, but they are hierarchically related to other 
units in the series. Episode represent brief, transitory use 
of the project area by groups smaller than households. 
Elements represent major construction events by house
holds or interhouseholds and are usually equivalent to 
the uselife of structures in the project area. 

Episodes and elements are assigned to subphases, phases, 
and traditions; however, it is possible that an episode or 
an element cannot be assigned to all 3 units. Subphases 
and phases are defined based on architectural and or
ganizational characteristics and thus, they may overlap 
in time. Although these architectural and organizational 
characteristics have strong temporal correlates, dates of 
construction or use associated with an episode or an ele
ment are not enough to assign them to a subphase or 
phase. Tradition is a self evident unit that will be familiar 
to most readers. 

T~?le 1.7 summarizes DAP phases and subphases by tra
dttton. Two sets of dates are associated with the phases 
and subphases in the Anasazi Tradition. The first set of 
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Table I. 7 - Dolores Archaeological Program phases and 
subphases, by tradition 

Tradition 
Phase 
Subphase 

Paleo-Indian 
Archaic 

Great Cut 
Anasazi 
Cougar Springs 
Sagehen 
Tres Bobos 
Sage hill 
Dos Casas 

McPhee 
Periman 
Cline 
Grass Mesa 

Sundial 
Marsh view 
Escalante 

Shoshoean 
Protohistoric 

Date(s) 

Prior to 5000 B.C.? 
5000 B.C. - A.D. 500 
2000 B.C. - A.D. 500 
A.D. 1-1 200 
A.D. 1-600 
A.D. 600-850 (A.D. 600-840) 
A.D. 600-700 
A.D. 700-780 (A.D. 700-780) 
A.D. 760-850 (A.D. 760-840) 
A.D. 850-975 (A.D. 840-1000) 
A.D. 850-900 (A.D. 840-910) 
A.D. 900-975 (A.D. 920-1000) 
A.D. 880-925 (A.D. 870-910) 
A.D. 1050-1200 (A.D. 1000-1200) 
A.D. 1050-1 200 (A.D. 1000-1200) 
A.D. 1125-1 200 (A.D. 11 20- 11 80) 
A.D. 1500-1 800 
A.D. 1775-1 870 

Dates in parentheses are revisions from Kane (chap
ter 5). 

dates have been in place since 1981 when the prehistory 
of the project area was synthesized on an interim basis 
(Kane 1983, 1984) and all of the chapters in this volume 
that use phases and subphases, with the exception of 
chapter 5, were written using these dates. The second set 
of dates were Kane's versions of the first set and appear 
only in chapter 5. 

Figure 1.2 correlates the periods presented in the research 
design section with the corresponding Anasazi Tradition 
phases and subphases and the Pecos Classification (Kid
der 1927; Watson 1954). The phase and subphase dates 
in this figure correspond to the first sets of dates in table 
1.7 since the majority of the chapters in this volume that 
deal with phases and subphases were written according 
to these dates. 

The Data Base' 

The DAP data base consists of computer files, hand writ
ten forms and notes, field maps and photographs. Be
cause the data base is so massive, the majority of the data 
have been computerized in one form or another. The 
computerized data base has been managed by the DPG 

'Substantial contributions to this section were made by Lynn L. Udick, 
Dorin E. Steele, and Marcia G. Gross, DAP, Dolores, Colorado. 
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Figure 1.2 - Dolores Archaeological Program periods, phases, and subphases correlated with 
the Pecos Classification. 

(Data Processing Group) throughout most of the pro
gram's life, and the methodology that has been used to 
manage the data base is one of the major contributions 
of the DAP, in addition to the data base itself. The DPG 
has had to meet the diverse data needs of researchers, 
report writers, editors, and curators associated with the 
program; this has involved data entry, editing, storage, 
and backup, as well as statistical data analysis and data 
report generation. 

Several decisions made during the development of the 
computerized data base were critical to the overall success 
of the DAP data processing system. Perhaps the most 
important was the decision that all data recording forms, 
for both the field and laboratory, were to be designed for 
direct input into the computer. Although every form al
lows for verbal description, a standard set of explicitly 
defined variables and values for each variable are re
corded on each form and codes for these have been input 
directly into the computer. Second, data processing has 
been a centralized function for the program. Requests for 
editing, programming, and data analysis have been sub
mitted to and cataloged by the DPG; actual file main-

tenance and computer work has been done by trained 
DPG staff. 

This has been essential since it has often been necessary 
to track down the source of a particular problem or 
duplicate analysis results after several years have tran
spired. Third, after several trials, it became apparent 
that no data base management system was available 
that could meet the DAP's data management needs, so 
the decision was made to develop custom programs to 
meet these needs. Fourth, since use of the Bureau of 
Reclamation mainframe was remote and the DAP has 
been one of the largest user's of this mainframe, the 
decision was made, and was approved by the Bureau 
of Reclamation, to purchase a large microcomputer so 
that some data processing work could be done onsite. 
Last, a forum, composed of the DPG, the Laboratory 
Supervisor, and the Technical Performance Manager 
was formed to review and coordinate requests from the 
computerized data base. This ensured that requests 
were appropriate given the structure of the data base 
and that the resulting output accurately reflected the 
original request. 
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Data structure. - To address the questions in the DAP 
general research design (Kane et al. 1983), many types 
of data had to be integrated into the DAP computerized 
data base. The heavy emphasis on statistical analysis 
by both the general research design and the implemen
tation design (Knudson et al. 1985) has required that 
the data base be organized sequentially for processing. 

The DAP spent considerable time and effort evaluating 
currently available DBMS's (Data Base Management 
System) to see if they were potentially suitable to the 
DAP data base and were efficient and cost effective. 
At the time the evaluation took place ( 1979), none of 
these systems (e.g., System 2000 or REX) could meet 
the anticipated needs of the data base. The amount of 
data exceeded the capacity of the DBMS's available at 
the time, and the fact that the files would be added to 
and continually edited until close to the end of the pro
gram also precluded the use of the DBMS's currently 
available. In addition, the cost of using any DBMS and 
having to reformat data into sequential files for statis
tical analysis or SPSS (Statistical Package for Social 
Sciences [Nie et al. 1975]) was prohibitive. Therefore, 
the DAP data base consists of sequential files that re
flect the analytical system used. In addition, each file 
contains key variables by which each computerized file 
can be linked to another; special software has been writ
ten to link files . 

Structure of the data files: The DAP data files consist 
of provenience information, data from analysis of ma
terial classes, inventory information, and temporal-spa
tial information. 

The provenience file: The provenience file consists 
of a line of information for every FS (field specimen) 
number assigned in the field . Information entered into 
the file include the following: site number; FS number; 
steady unit type and number, which refer to both cul
tural units, such as rooms or pitstructures, and arbitrary 
units, such as grid squares and trenches; horizontal and 
vertical subdivisions within study units and features; 
assessments about the types and locations of deposits 
encountered; collection modes; and information about 
any features that were encountered. This file is a critical 
link in the data base since the variables state-county, 
site number, and FS number link this file to all other 
files in the data base. 

The artifact files: All artifacts and samples are as
signed to a material class and these structure artifact 
and sample files . Examples of artifact material classes 
are: ceramics, flaked lithics, fauna , and macrobotanical 
remains. Artifact files contain the results of preliminary 
or intensive analysis (Blinman et al. [ 1984]; Phagan and 
Hruby [ 1984]; Neusius and Canaday [ 1985]). These files 
range in size from 480 records in the shell file to over 
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100,000 records in the ceramics tile. In most files a 
single record represents a single item; in several , in
cluding the fauna and ceramics files, each record rep
resents a common lot of items. 

The inventory files: Sequential files have also been 
built for inventory and data recording for all items com
ing into the laboratory during a field season, all samples 
taken in the field, all maps and photographs, all sur
veyed sites, and all dating samples with results. 

The temporal-spatial master file: The temporal
spatial master file contains IF-statements that attach 
temporal and spatial information to provenience units 
from excavated sites. Proveniences that may be as
signed temporal and spatial information range from a 
single FS, to a fill sequence within a structure, to an 
entire study unit. This file is based on program system
atics and also includes the periods discussed earlier in 
the general research design section. The confidence and 
integrity values included with most of the temporal and 
spatial assignments comprise an essential part of this 
file . 

Confidence values range from 0 to 4 and this variable 
rates the strength of the arguments used to make an 
assignment. For instance, a value of 4 represents the 
highest confidence possible and reflects assignments 
supported by multiple, independent lines of evidence. 
A value of I represents the lowest confidence and re
flects an assignment for which no strong argument but 
a best guess has been made. 

Integrity refers to the relative "purity" of an assignment 
and also ranges in value form 0 to 4. A value of 4 is 
the highest value and refers to assignments that rep
resent undisturbed, sealed cultural surfaces or strata. A 
value of I reflects lowest integrity. Assignments in this 
category are disturbed deposits likely to contain con
siderable extraneous material but at least 50 percent of 
the material in them is believed to have belonged to the 
temporal or spatial unit. 

Data storage and backup: All preliminary analysis 
files have been kept on disk storage in the mainframe 
computer for easy access since many of these files have 
been used on a daily basis for either editing or analysis. 
Intensive analysis files not in use have been kept on 
tape. Because of the extensive editing required to produce 
error-free files, and because it has been necessary to 
track sources of problems and verify or redo analyses, 
a weekly 52-tape backup system was installed in 1982. 
All data files have been written to tape on a weekly 
basis. After completion of all fieldwork and analysis, 
the data base contains over 375 000 records. 



Hardware. - In 1978 work on the data base began with 
a single CRT terminal in the laboratory facility to com
municate with the Bureau of Reclamation Central 
Computer Service in Denver. All processing and data 
storage took place on the Bureau of Reclamation CDC 
CYBER mainframe computer. A Dec LA printer was 
acquired in 1980 for receiving printed output. 

By 1981 the DAP was the largest user of the Bureau of 
Reclamation CYBER and the size of the system was 
creating problems in Denver. A decision was made to 
purchase a large multi-tasking microcomputer for use 
at the DAP laboratory facility. In 1982 a Northern Te
lecom SYCOR 435, with a 10 megabyte hard disk, tape 
cartridge backup, dual floppy disk drives, and 2 CRTs 
was acquired. The data base remained on the Bureau 
of Reclamation CYBER and all analysis "V/-s .,done by 
remote job entry from the SYCOR. the major, per
sistent shortcoming of the DAP hardware has been in
adequate and slow printer capacity. 

Three dedicated data lines have been used to com
municate with the CYBER in Denver. A 2400 baud 
synchronous line has been used for batch job entry. Two 
1200 baud asynchronous lines have been used for time
share operations, including file editing and printing of 
output. 

Also in 1982, 2 Micom word processors were added to 
the 2 existing Lanier word processors for the production 
of reports. These machines were tied into the data pro
cessing hardware so that massive data tables for reports 
have been directly transmitted to the word processors 
after being created on the CYBER. These tables could 
then be edited as needed and included in reports, with
out re-entering and proofing the data. 

Software. - The diverse requirements from the DAP 
data base precluded the use of a single DBMS or a single 
combination of software already available and custom 
software written by the DPG. 

Software acquired from outside: Three software pack
ages acquired from outside the DAP have been used 
extensively in DAP analyses. These are: 

SPSS (Statistical Package for the Social Sciences): 
SPSS (Nie et al. 1975) has been used extensively for 
many of the numerous and varied analyses required by 
researchers and report writers working with the data 
base. SPSS REPORT has been particularly useful for 
formatting faunal and macrobotanical data output be
cause timing and the structure of these files precluded 
the writing of custom programs. The parametric and 
non parametric statistical programs available with SPSS 
have been used in the majority of the analyses of the 
data base. 

OVERVIEW 

SYMAP: SYMAP (Dougenik and Sheehan 1977) 
has been used to map distributions of resources, site 
surface collections, artifact and botanical remains on 
structure floors, and agricultural potential. 

Other statistical programs: Three programs have 
been acquired from J.J . Wood of Northern Arizona 
University. These are HCLUST, an item clustering pro
gram; GOWER, to computer Gower's coefficients; and 
EUCLID, to compute Euclidean distance. 

In-house software: The programs discussed here are 
only a portion of the software written by the DPG, and 
they are selected to illustrate the building of the DAP 
data base from the time field information arrives in the 
Jaboratory, through inpllitting and editing of data, to 
(aoalysis, and finally reporting. All. of the software used 
by the DAB is available in a final data processing doc
umentation repo~t (Ucick and Gmss 1985). 

Receiving programs: Records of all materials col
lected in the field are entered into the computer. A 
series of FORTRAN programs order the data and print 
out an inventory of all materials. The output has been 
used to cross-check field notes and analysis records to 
ensure the arrival and analysis of all field material. 

Inputting programs: While most preliminary and 
intensive analysis data have been sent to a keypunching 
service in Denver for input, several kinds of data have 
been input onsite with screen-formatted input pro
grams. These were written in TAL, the assembler-like 
language on the SYCOR microcomputer. 

File listing programs: COBOL programs have 
been written for all data files to provide easy-to-use line 
dumps for data editing and review. These programs 
format the data in each file so that mistakes in each 
record can be easily identified. 

Standard output: To provide authors of site re
ports with appropriate data for each site, large COBOL 
programs have been written for ceramic, flaked lithic 
tool, flaked lithic debitage, and nonflaked lithic tool 
material classes. Each "standard output" provides the 
results of preliminary artifact analysis by all proveni
ence units designated at a site and it creates tables that 
tabulate selected variables by provenience units which, 
since 1982, have been directly transmitted to work pro
cessors for inclusion in site reports. 

Photographic study packages: A COBOL program 
has been generated to produce a listing of all photo
graphs taken in the field and laboratory. The output is 
sorted so researchers and report authors can quickly 
identify photographs that meet their needs. 
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Diversity indices: For researchers needing a meas
ure of diversity, a FORTRAN program provides the 
Shannon-Wiener and Simpson's diversity indices, as 
well as an index of equitability. 

Ceramic summary: This COBOL program pro
vides a summary of count and weight of ceramic data 
by traditional provenience. This program has been es
sential for many of the dating arguments used by the 
DAP in assigning proveniences to temporal units. 

Probability estimates: A series of FORTRAN pro
grams estimates the frequencies of structures and ar
tifacts where probabilistic excavati on design was used 
at site (Koh ler [1984, 1985]; Kohler and Gross [1984]). 

Minimum number of individuals: For faunal data, 
a FORTRAN program has been wri tten to estimate the 
number of indi viduals in each species represented in 
any provenience, or a ny temporal or spatial data 
grouping. 

The "Big Link ": While a COBOL linker has been 
written to link the provenience file with any other data 
file , a more flexible linkage has been required . The "Big 
Link" is a COBOL program written to combine up to 
5 files that have common variables. The "Big Link" can 
create a new file of selected variables from any of the 
linked files. 

Temporal-spatial programs: In most cases it has 
been possible to assign excavated proveniences to tem
poral units, such as tradition, phase, subphase and/or 
period, and to spatial units, such as activi ty and use areas, 
household and interhousehold clusters, and community 
clusters. Confidence and integrity assessments for assign
ments are also avai lable and these were discussed in the 
temporal-spatial file section. The programs that run the 
temporal-spatial assignments are composed of COBOL 
programs that create a "megafile" that links all IF-state
ments in the temporal-spatial file with the provenience 
and any artifact file . T his allows a researcher to ask very 
complex questions of the data base. For example, one 
cou ld ask for all of the fl aked lithic tools from pitstructure 
fl oors that are assigned to domestic use areas in Subperiod 
2.2 with a confidence of 3 or 4 and an integrity of 3 or 
4, or for all of the corn from macrobotanical samples 
collected from hearths that contained primary refuse 
from Period 4.1 in the Grass Mesa Community Cluster. 

The megafiles created from the data base form the basis 
for most DAP synthetic results, and this discussion is 
intended to help the reader understand enough about 
how they have been used to evaluate the results in the 
remaining chapters of this volume. Since the data base 
was sti ll being built while researchers were conducting 
analyses and writing reports, megafi les have been created 
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several times during the life of the program to include 
new data and editing changes. This means decisions have 
had to be made about which megafile was used for any 
one study and when enough additions and changes had 
been made to warrant megafile re-creation , a very ex
pensive process. As a result, some studies have used older 
versions of a megafile than others. In this volume, all of 
the chapters report results from megafiles that included 
all of the data base, but some variability exists in the 
versions of megafiles used. For instance, the faunal data 
reported in chapter 4 are current as of August 1984, while 
the other chapters were written with files that are current 
as of June 1985. The versions used will differ in the 
amount of editing conducted on them, but serious com
parability problems between the 2 versions are not 
anticipated. 

The way in which researchers grouped data from the me
gafiles varies considerably, and completely describing all 
of the ramifications of this variability is impossible with
out resorting to description on a case by case basis, which 
would not be appropriate here. The megafiles, and indeed 
the data base as a whole, a re extremely complex and well 
controlled. Deri ving a data group from the megafiles is 
most often a subtractive process. As a result , it is quite 
possible to generate a situation where a data set is too 
small to interpret. These factors have to be balanced so 
that data groups reflect the strengths of the data base 
and are large enough to say something meani ngful. In 
thi s volume, the greatest variability in the way that data 
are grouped is in Matthews' section of chapter 4, where 
special IF-statements were added to requests from the 
macrobotanical megafi le to add more provenieces from 
sites. 

Data-check packages: To enable data-checkers to 
ensure accuracy of data in site reports, a COBOL program 
creates a standard package for each site. This includes a 
listing of all samples taken from the site, the dimensions 
of all features at the site, and all PL's (point locations) at 
the site sorted by provenience units. 

Table-maker programs: COBOL programs have 
been written to create standard-output-formatted data 
summary tables for any data set from the flaked lithic 
tool , flaked lithic debitage, nonflaked lithic tool , and 
faunal artifact files. These tables can be transmitted to 
the word processors. 

Column-switching programs: As report writers and 
editors worked with the standard output tables produced 
for the larger, more complex sites, they found a need to 
rearrange, and in some cases, delete columns from these 
tables. To relieve the burden this placed on the word 
processing staff, a COBOL program was written to permit 
adding, deleting, rearranging, and subtotaling columns 
within standard output tables before they were sent to 
the word processors. 



Acquisition of Field Data 

Surficial Studies 

Because over 1000 sites are in the Dolores Project area 
and only a small number could be intensively excavated 
or sampled, information obtained from the modern 
ground surface has been extremely important. Data ac
quisition from the modern ground surface correspond to 
Track 3 and 4 investigations. 

The techniques employed to recover data from the mod
ern ground surface have varied over a span of 10+ years 
and this has created problems that will be discussed fur
ther in the cultural resource section. Techniques em
ployed by the DAP include inventory survey, probability 
survey, and magnetometer survey. 

Inventory survey is designed to provide 100 percent cov
erage of zones that will be directly impacted by construc
tion. Inventory survey meets or exceeds the Bureau of 
Reclamation Class III survey standards. Most of the DAP 
inventory survey work has been guided by the survey 
manual (Bohnenkamp et al. 1984). 

Survey using probability sampling techniques has been 
employed to obtain coverage of areas not scheduled to 
be covered by inventory survey. Specific techniques used 
for probability surveys can be found in Schlanger ( l985a) 
and Schlanger and Harden ( 1985). 

Magnetometer survey of selected sites has been a very 
successful technique for the DAP. Magnetometer survey 
has been undertaken to complement inventory survey 
and to aid in the identification of subsurface features 
prior to excavation. Magnetometer survey has greatly in
creased the ability of the DAP to predict the location of 
structures and whether or not they are burned. It has 
been a very cost effective technique in that as more 
knowledge was gained, fewer hours had to be spent in 
the field assessing both the location and the size of struc
tures; trenching procedures could proceed on the basis of 
magnetometer maps alone. Further information on mag
netometer survey can be found in Huggins ( 1983), Burns 
et al. (1983, 1984), Huggins and Weymouth (l98la, 
l98 lb, 1983). 

Excavations 

Acquisi tion of data below the modern ground surface, 
Track l or 2 level of investigation, has been conducted 
selectively. The DAP has had to balance data needs re
quired by the general research design (Kane et al. 1983) 
with the Bureau of Reclamation practical needs; con
struction schedules, land ownership and extent of inven
tory survey have a ll been factors that have had to be taken 
into consideration. 

OVERVIEW 

Track l or 2 levels of investigation have been guided by 
2 manuals; the field manual (Kane et al. 1981) guided 
fieldwork in the early years of the program, and the ex
cavation manual (Kane and Robinson 1984) was used 
from 1981 until the completion of fieldwork in 1983. The 
manuals are similar, the major difference being that the 
excavation manual streamlines fieldwork and makes sam
pling procedures more explicit. 

The goals of Track 2 excavations are to sample or test a 
given site, and this has involved the use of heavy equip
ment whenever possible. Track I excavations have in
volved more hand work but heavy equipment has also 
been used when possible. Both tracks emphasize exposure 
of structures and features and collection of artifacts and 
samples from the best contexts possible. The decision 
about which track to use at a site has been influenced by 
both research and practical considerations. Track l work 
can involve the complete excavation of a small site or 
opening up selected areas for more intensive work at a 
large, complex site. 

Recording of excavation data has been done using a set 
of standardized fi eld forms intended to focus the exca
vator's attention along similar lines. Parts of all of the 
forms are coded for direct input into the computer, and 
space is also provided for verbal description. The forms 
have been supplemented with photographs and maps. 

The sheer magnitude of the artifacts and samples col
lected from excavations has caused the DAP to make 
decisions that limit what has been collected to sensitive 
proveniences that maximize the information collected. 
As a result, most excavated matrix has not been screened; 
exceptions are probab ility samples and structure floors , 
features, and midden deposits where the preservation 
is good and the deposits are relatively uncontaminated. 
The collection mode for every excavated provenience 
is recorded on each artifact bag and is a coded variable 
on the field form. 

Two concepts have also been generated to structure the 
collection of artifacts and samples from excavation. The 
first is the concept of item versus assemblage mode col
lection (Kane and Robinson 1984), which pertains to 
artifact collections. Item mode collection procedures are 
geared toward diagnostic artifacts; contexts from which 
artifacts collected in this manner are fills that were not 
culturally deposited. Assemblage mode collections are 
either total collections or samples of contexts such as 
culturally deposited fill s, cultural surfaces, and features. 
The second concept is the abandonment mode (Kane and 
Robinson , 1984, 1980) and it pertains to macrobotanical 
and pollen sampling. The concept assumes a scale of pres
ervation is present in Dolores area structures that is re
lated to the way they were abandoned. Macrobotanical 
and pollen sampling has been explicitly geared toward 
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structures abandoned and quickly sealed off from 
postabandonment filling or later cultural contamination. 

Dating excavated proveniences has been an important 
priority for the DAP. Tree-ring dating, archaeomagne
tism, and C-14 dating have been the techniques that have 
been used most often. A summary of the absolute dates 
from excavated proveniences is provided in appendix A. 

Dating proveniences by tree-rings has not been as suc
cessful as anticipated, because samples analyzed by the 
Laboratory of Tree-Ring Research, University of Ari
zona, have largely consisted of ponderosa pine that is 
immature and does not have enough rings to produce 
dates.2 Archaeomagnetism has been an important tech
nique used by the DAP and the results have helped to 
refine the archaeomagnetic curve for the Southwest 
(Hathaway et al. 1983). Results from Carbon-14 dating 
have not been helpful (Gross 1983). 

THE DOLORES PROJECT CULTURAL 
RESOURCE BASE 

Dolores Project features consist of the McPhee Dam and 
Reservoir, the Great Cut Dike, buffer lands around the 
reservoir, and a distribution system composed of smaller 
reservoirs, canals, and laterals (fig. 1.3). The reservoir is 
also called the pool and encompasses 44 70 acres 
( 1809 ha) and will contain 381 000 acres ft of water; the 
maximum elevation of the pool is 6924 ft (2112 m). The 
buffer lands around the reservoir or pool are called the 
takeline. The takeline encompasses an additional II 507 
acres (4657 ha) above the maximum pool line. Figure 1.4 
shows the pool and takeline in relation to the Escalante 
Sector, which is an administrative unit defined by the 
DAP (Kane 1984:24). Also shown in figure 1.4 are lo
calities, which are smaller administrative units that make 
up the Escalante Sector (Kane 1984:24). 

Dolores Project features can be classified into 2 categories 
depending on how much construction will impact these 
features. Primary impact areas are those lands directly 
affected by construction activities; the reservoir or pool 
is an example of a primary impact area. Secondary, im
pact areas are lands outside of primary impact areas and 
are not modified by construction; lands serviced by new 
irrigation systems are an example of secondary impact 
areas. 

The DAP has been directed by the Bureau of Reclama
tion to focus mitigation efforts on primary impact areas. 
Further, because the pool and takeline areas are contin-

' William Robinson. Laboratory of Tree-Ring Research, Univernity of Ar
izona, pen;onal communication. 
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Figure 1.3 - Dolores Project features . 

uous and all of the cultural resources are considered to 
be known, with the exception of some of the resources 
located on the steep canyon walls of the Dolores River 
(this area was randomly sampled), the DAP has focused 
most of its mitigative and interpretive efforts on these 2 
project features. The resources that are located in linear 
primary impact areas, such as canals and laterals (fig. 1.3), 
have not received as much attention since fully inter
preting their spatial distribution and their relationship to 
the resources within the takeline is difficult. 

When the mitigation program began in 1978, the extent 
of the cultural resources that would be impacted by the 
Dolores Project was largely unknown, although the sig
nificance of the resource base had been recognized from 
pre-DAP surveys (Breternitz 1974). Archaeological sur
veys associated with the Dolores Project began as early 
as 1954-1955 when Dr. Joe Ben Wheat from the Uni
versity of Colorado recorded Grass Mesa Village 
(Site 5MT23). Government funding of survey work re
lated to the project began in 1972 when the University 
of Colorado contracted with the National Park Service
Midwest Archaeological Center. This reconnaissan ce 
covered part of the McPhee Reservoir area and results • 
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Figure 1.4 - The Escalante Sector. 

are reported in Breternitz and Martin (1973). Other sur
veys funded by the government during the 1970's covered 
some ancillary features of the reservoir and other parts 
of the Dolores River valley (Kane 1975a, 1975b, 1977; 
Toll 1974, 1977). Although these surveys were useful, 
many of the data collected are of limited utility since 
coverage of key project features, such as the pool and 
takeline, was spotty and because most artifact collections 
were judgment, or "grab," samples geared toward diag
nostic artifacts. 

Survey efforts were resumed in 1978 under the supervi
sion of the Bureau of Reclamation; DAP assumed re
sponsibility for survey in 1979. Inventory survey of the 
pool area (Orcutt and Goulding 1985) was completed in 
1980 and the takeline survey was completed in 1981. Sur
vey of selected ancillary features continued until 1983. 
In addition, probabilistic surveys (Schlanger and Harden 
1985; Schlanger 1985a) were conducted in 1979, 1980, 
and 1982 by Washington State University in the Cline 
Crest, Grass Mesa, Beaver Point, Trimble Point, Hoppe 
Point, Windy Ruin, and Yellowjacket Localities(fig. 1.4). 
The probability surveys were conducted to obtain cov
erage of areas in the Escalante Sector not scheduled for 
inventory survey. 

OVERVIEW 

The Nature of the Total Resource Base 

Table 1.8 summarizes all of the cultural resources re
corded in conjunction with the Dolores Project as of 
1983, when DAP fieldwork was completed; data are pre
sented by survey project and by location in relation to 
the takeline. The Bureau of Reclamation intends to con
duct additional surveys that will add to the overall Do
lores Project data base. Table 1.9 arrays all of the 
resources by site type and general temporal units. As
signment of resources to the site type variable in table 
1.9 is based on architectural characteristics (Kane 1983) 
and, in some cases, on a discriminant function based on 
artifact variables designed by Schlanger and Orcutt ( 1985) 
to test Kane's original intuitive site typology. Since the 
DAP phase scheme is based on organizational charac
teristics more easily recognized in excavation data, the 
Survey Group did not assign resources to phases and sub
phases in the survey computer file from which table 1.9 
was derived. Instead, sites were assigned to the more gen
eralized temporal units reflected in table 1.9. These tem
poral units are based on the Pecos Classification and on 
general knowledge about the resources in the Mesa Verde 
Region . Resources were assigned by the Survey Group to 
these temporal units on the basis of architecture and types 
of ceramics, manos, metates, and projectile points present 
in surface collections (Ives and Orcutt 1982) . 

Although tables 1.8 and 1.9 both indicate a total of 1626 
sites has been recorded, the nature of these resources is 
more complex than indicated on either table. For ex
ample, although table 1.9 does give some indication of 
those resources that have multiple components, the true 
complexity present is masked because each site is assigned 
to a single cell in the table. Resources that contain more 
than I site type or contain hidden components not de
tectable from survey data are not reflected in table 1.9. 

The importance of table 1.9 is that it does reflect the 
temporal and functional assignments of the resources in 
the project area. As indicated in table 1.9, the majority 
of the resources are either untyped or are unknown in 
terms of site type. Of those that are typeable, the majority 
are limited activity loci, followed by habitations, and then 
seasonal sites. The majority of the resources could not 
be assigned to a temporal unit. Of those that could be 
assigned to a temporal unit, the most have been assigned 
to Pueblo I or Basketmaker III through Pueblo I. These 
general trends are the basis on which the DAP made 
mitigation decisions. Using the rationale that since the 
resource base reflects substantial Basketmaker III and 
Pueblo I occupations and that habitations and, to a cer
tain extent seasonal sites, are most interpretable, the DAP 
focused mitigative efforts on these kinds of resources. 
This is not to say that the DAP ignored other resources. 
The point is the DAP attempted to mitigate resources in 
proportion to their temporal and functional occurrence 
within the project area. 
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Table 1.8 - Known cultural resources in the 
Dolores Project area as of 1983 

Survey project Within Dolores Outside Dolores Total 
Project takeline Project takeline 

Pre-1978 surveys* !59 397 556 

1978 BREC/YACC 148 9 !57 
surveyt 

DAP - CU survey 576 177 753 

DAP - WSU survey 44 84 128 

Miscellaneous 6 26 32 
surveys 

Total 933 693 1626 

* Breternitz and Martin (1973); Toll (1974); Kane (1975a, 1975b, 
1977). 
t Dykeman et al. ( 1981 ). 
BREC - Bureau of Reclamation. 
YACC - Young Adult Conservation Corps. 
DAP - Dolores Archaeological Program. 
CU - Colorado University. 
WSU - Washington State University. 

Additional information on the totality of Dolores Project 
cultural resources can be found in the DAP survey com
puter file , in the paper records housed at the Anasazi 
Heritage Center, in the paper records at the Colorado 
State Historic Preservation Office, and in King ( 1980, 
1981 , 1982, 1983, and 1984). 

Cultural Resources in the Escalante Sector 

The following data presentation is focused on the Esca
lante Sector (fig. 1.4), an administrative unit defined by 
the DAP (Kane 1984:24 ). The Escalante Sector includes 
the Dolores Project pool , takeline, and the probabilistic 
surveys conducted by Washington State University. The 
Escalante Sector was chosen for more indepth presen
tation for 2 reasons. First, the resources in this sector are 
the basis for the vast majority of the mitigative and in
terpretive efforts of the DAP. Second, the data from the 
Escalante Sector, particularly those data from the take
line, represent the most consistent and complete data set 
available. 

Table 1.10 arrays the cultural resources in the Escalante 
Sector by site type and by general temporal unit. Both 
variables and the means by which resources were as
signed to them are identical to those in table 1.9. Con
sideration of only those resources in the Escalante 
Sector reduces the site set to I 074, although the com
plexity of the resources is not completely represented , 
which is a function of the nature of survey data and 
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the method of presentation in the table. As reflected in 
table 1.1 0, the majority of the resources in the Escalante 
Sector are limited activity loci , followed by habitations, 
followed by seasonal sites. The majority of the resources 
could not be placed into a temporal unit. Of those that 
could be placed into a temporal unit, most are Pueblo 
I or Basketmaker Ill through Pueblo I. These patterns 
are consistent with those recognized when the entire 
data base is arrayed in the same manner. 

Orcutt and Goulding ( 1985) have evaluated the McPhee 
Reservoir, or pool , data base and their findings are 
probably applicable to the larger takeline area. Orcutt 
and Goulding identify 2 major problems with the data 
base. The first is related to the representativeness of 
the pool or larger takeline area as a sampling unit. Or
cutt and Goulding do not consider the McPhee Res
ervoir area to be a representative sampling unit when 
compared to the rest of the region because of the geo
graphic break, termed the Sage hen Flats (fig. 1.4 ), in 
the western wall of the Dolores River canyon. They note 
that this kind of physiographic feature does not occur 
anywhere else between the source of the Dolores River 
and the Disappointment Valley. However, Orcutt and 
Goulding indicate this problem is partially offset by the 
survey work conducted on ancillary features outside the 
pool area and by the probabilistic surveys conducted 
by Washington State University. The second problem 
is related to variability in data collection procedures in 
surveys conducted over a long period of time. Orcutt 
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Table 1.9 - All recorded sites in the Dolores Project area, by site type and the Pecos Classification 

Pecos Classification Site type 

Untyped Limited Seasonal Habitation Unknown 
activity 

N % N % N % N % N % 
total total total total total 

Indeterminate 158 9.7 253 15 .6 35 2.2 2 0.1 II 0.7 
Archaic 2 0.1 2 0.1 
Basketmaker II I 0.1 
Basketmaker III 22 1.4 18 1.1 10 0.6 9 0.6 I 0.1 
Pueblo I 79 4.9 52 3.2 60 3.7 74 4.6 8 0.5 
Pueblo II 81 5.0 18 1.1 13 0.8 13 0.8 I 0.1 
Pueblo III 5 0.3 
Post-Anasazi I 0.1 I 0.1 
Basketmaker III-Pueblo I 128 7.9 51 3.1 41 2.5 66 4.1 4 0.2 
Pueblo I-Pueblo II 52 3.2 15 0.9 16 1.0 34 2.1 2 0.1 
Pueblo II-Pueblo III 68 4.2 3 0.2 
Basketmaker III-Pueblo II 30 1.8 6 0.4 10 0.6 I 0.1 
Pueblo I-Pueblo III 28 1.7 I 0.1 3 0.2 
Archaic-Pueblo III 3 0.2 
Indeterminate Anasazi 33 2.0 42 2.6 20 1.2 
Paleo, Pueblo I I 0.1 
Archaic, Pueblo I 2 0.1 
Archaic-post-Anasazi I 0.1 
Indeterminate Anasazi, post-Anasazi I 0.1 
Pueblo II , post-Anasazi 2 0.1 3 0.2 I 0.1 
Archaic, Pueblo II I 0.1 I 0.1 
Archaic-Pueblo I I 0.1 2 0.1 I 0.1 
Paleo-Pueblo II I 0.1 
Paleo-Pueblo I I 0.1 
Basketmaker III-Pueblo III 14 0.9 
Pueblo I, post-Anasazi I 0.1 
Basketmaker III, Pueblo III I 0.1 
Pueblo I, Pueblo II , post-Anasazi I 0.1 

Total 710 43.7 471 29.0 196 12. 1 219 13 .5 30 1.8 
~-

Total 

N 

459 
4 
I 

60 
273 
126 

5 
2 

290 
119 
71 
47 
32 

3 
98 

I 
2 
I 
I 
6 
2 
4 
I 
I 

14 
I 
I 
I 

1626 

% 
total 

28.2 
0.2 
0.1 
3.7 

16.8 
7.7 
0.3 
0.2 

17.8 
7.3 
4.4 
2.9 
2.0 
0.2 
6.0 
0.1 
0.1 
0.1 
0.1 
0.4 
0.2 
0.2 
0.1 
0.1 
0.9 
0.1 
0.1 
0.1 

100.0 
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Table 1.10 - All recorded sites in the Escalante Sector, by site type and the Pecos Classification 

Pecos Classification Site type 

Untyped Limited Seasonal Habitation Unknown 
activi ty 

N o/o N o/o N o/o N o/o N o/o 
total total total total total 

Indeterminate 66 6.1 247 23.0 34 3.2 2 0.2 10 0.9 
Archaic 2 0.2 2 0.2 
Basketmaker Ill 3 0.3 18 1.7 10 0.9 9 0.8 I 0.1 
Pueblo I 31 2.9 52 4.8 60 5.6 74 6.9 8 0.7 
Pueblo II 4 0.4 18 1.7 13 1.2 13 1.2 I 0.1 
Pueblo Ill I 0.1 
Post-Anasazi I 0.1 I 0.1 
Basketmaker Ill-Pueblo I 17 1.6 51 4.7 41 3.8 66 6.1 4 0.4 
Pueblo !-Pueblo II 4 0.4 15 1.4 16 1.5 34 3.2 2 0.2 
Pueblo 11-Pueblo Ill 4 0.4 3 0.3 
Basketmaker Ill-Pueblo II II 1.0 6 0.6 10 0.9 I 0.1 
Pueblo !-Pueblo Ill I 0.1 I 0.1 3 0.3 
Archaic-Pueblo Ill I 0.1 
Indeterminate Anasazi 12 1.1 42 3.9 20 1.9 I 0.1 2 0.2 

Paleo, Pueblo I I 0.1 

Archaic, Pueblo I 2 0.2 

Archaic-post-Anasazi I 0.1 

Indeterminate Anasazi, post-Anasazi I 0.1 

Pueblo II, post-Anasazi 3 0.3 I 0.1 

Archaic, Pueblo II I 0.1 I 0.1 

Archaic-Pueblo I I 0.1 2 0.2 I 0.1 

Paleo-Pueblo II I 0.1 
Paleo-Pueblo I I 0.1 
Basketmaker III-Pueblo III 6 0.6 
Pueblo I, post-Anasazi I 0.1 
Pueblo I, Pueblo II, post-Anasazi I 0.1 

Total 166 15.5 465 43.3 195 18.2 219 20.4 29 2.7 

e e 

Total 

N 

359 
4 

41 
225 

49 
I 
2 

179 
71 
7 

28 
5 
I 

77 
I 
2 
I 
I 
4 
2 
4 
I 
2 
6 
I 
I 

1074 

o/o 
total 

33.4 
0.4 
3.8 

20.9 
4.6 
0.1 
0.2 

16.7 
6.6 
0.7 
2.6 
0.5 
0.1 
7.2 
0.1 
0.2 
0.1 
0.1 
0.4 
0.2 
0.4 
0.1 
0.1 
0.6 
0.1 
0.1 

100.0 
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and Goulding point out that the problem is most severe 
with surface collected artifacts : the problem is not as 
severe with other data categories and this is probably 
the result of long term involvement of University of 
Colorado trained personnel in surveys associated with 
the Dolores Project. Although the DAP attempted to 
alleviate some of the data collection variability in the 
survey data set, a complete solution to this problem 
was not possible. Sites recorded prior to the DAP or 
early in the history of the program could not be com
pletely rerecorded or recollected to current standards 
(Bohnenkamp et al 1984). However, some attempt was 
made to re-record or recollect selected sites judged to 
be essential to the program mitigative or research goals. 

Table 1.11 arrays the resources in the Escalante Sector 
by surface collection mode and by percent of site col
lected . Surface collection mode is documented in Boh
nenkamp et al. ( 1984). The number of judgmentally 
collected resources largely reflects sites recorded before 
the DAP or recorded early in the history of the program; 
this collection mode was designed to obtain diagnostic 
artifacts . In some cases, judgmental collection was used 
to augment a representative sampling technique with 
diagnostic artifacts. The transect collection mode was 
used primarily in 1979 and the procedure involved col
lecting all material within 1-m-wide units transecting a 
site . The point-located mode was used very little and 
involved plotting artifacts in relation to the site datum. 
The grid collection mode involved establishing a site 
grid and either collecting every other unit or, if fewer 
than 50 units, collecting all the grid units established. 
The no collection mode refers to situations where it 
was not possible to collect surface materials and bring 
them back to the DAP laboratory facility for analysis. 
In these cases, a modified version of DAP preliminary 
artifact analysis was conducted in the field . The quadrat 
collection mode refers to square units that measured 
2 m, 4 m, 8 m, or multiples of 8 m on each side. The 
quadrat collection mode was designed to collect no 
fewer than I 00 artifacts per quadrat and no more than 
500 artifacts; the lower and upper artifact limits were 
based on DAP's best estimate of the number of artifacts 
needed as a representative sample from a given site. 
The I 00-percent collection mode refers to cases where 
100 percent of the artifacts were collected from the site. 
Percent of site collected is the survey group's best es
timate of how much of the site was surface collected 
given the limitations of site definition based on survey. 

Table 1.11 illustrates the problems that can be encoun
tered when dealing with surveys that span a number of 
years. Although most surface collections consist of com
plete collections that represent 91-100 percent of the 
site, judgment collections where no data are available 
to evaluate the percentage of the site that was collected 
are next in frequency. Probably the most important 
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point that table 1.11 illustrates is that variability in 
survey collections can severely hamper efforts to get at 
base-level questions such as functional and temporal 
placement of resources and that undertaking such an 
effort requires planning for the time and effort needed 
to at least partially offset this problem. 

It is encouraging that the correlation between surveyors 
trained in the same manner and their recording of non
artifactual variables is consistent enough to make their 
data useable (Orcutt and Goulding 1985). 

The way that the DAP alleviated some of the problems 
with variability in recording the survey data base was 
to use a subtractive process based on the Escalante Sec
tor that eliminated those resources not easily inter
preted or manipulated. The DAP also made a 
commitment to this end by conducting additional stud
ies to help tie down functional and temporal placement 
of the resources in the Dolores Project area. Schlanger 
and Orcutt ( 1985) not only tested and verified Kane's 
(1983) original intuitive site typology based on archi
tecture; they were also able to generate a way to assign 
site function to resources that lacked architectural evi
dence on the basis of artifact variable. 

Another critical study conducted is Blinman's (1984) 
work that calibrates ceramic change in the project area. 
Blinman began with contexts that were absolutely dated 
by tree-ring samples. Based on these results, he pro
ceeded to evaluate contexts that could be dated on the 
basis of architecture and were inferred to be relatively 
uncontaminated by earlier or later cultural deposits or 
by postabandonment processes. By examining these 
contexts and conducting additional independent re
search on red wares (Biinman 1983), he was able to 
correlate percentages of ceramic types and attributes 
with specific time increments. This work proved in
valuable for solving many dating problems both for sur
vey and excavated contexts. 

Table 1.12 summarizes data from the habitations in the 
lakeline area; these data form the basis for the results 
presented in chapters 8 and I 0. These data further il
lustrate the complexity of the resources in the Dolores 
Project area. Habitations were assigned to period in 
table 1.12 based on Blinman's (1984) calibration of ce
ramics in the project area. A comparison of the column 
labeled "No. sites" and the column labeled "No. rubble 
mounds" illustrates there is not a one-to-one correla
tion between the 2 attributes. The "No. of sites" col
umn is the number of site numbers assigned to 
habitations in the lakeline area. Sites with occupations 
dating to more than I period can appear on the table 
more than once and sites of unknown age have been 
apportioned to periods given the overall temporal pat
tern in the project area. The rubble mound column 
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Collection mode 

Inapplicable 
Judgement 
Transect 
Point located 
Grid 
No collection 
Quadrat 
100 percent 
No data 
Combined 

systematic 

Total 

e 

Table 1.11 - All recorded sites in the Escalante Sector, by collection mode and percent of site collected 

Percent of site collected 

Inapplicable Less than I to 10 II to 25 26 to 40 41 to 60 61 to 75 76 to 90 91 to 100 
I percent percent percent percent percent percent percent percent 

N % N % N % N o/o N % N o/o N o/o N o/o N o/o 

56 5.2 
4 0.4 6 0.6 9 0.8 4 0.4 7 0.7 I 0.1 8 0.7 

21 2.0 7 0.7 I 0.1 I 0.1 I 0.1 
I 0.1 I 0.1 I 0.1 

2 0.2 I 0.1 II 1.0 I 0.1 31 2.9 
I 0.1 I 0.1 

20 1.9 88 8.2 29 2.7 6 0.6 I 0.1 I 0.1 10 0.9 
I 0.1 365 34.0 

5 0.5 I 0.1 2 0.2 

61 5.7 20 1.9 122 11.4 49 4.6 13 1.2 19 1.8 2 0.2 2 0.2 418 38.9 
---

e 

No data 

N o/o 

I 0.1 
357 33.2 

I 0.1 

7 0.7 

2 0.2 

368 34.3 

Total 

N o/o 

57 5.3 
396 36.9 

32 3.0 
3 0.3 

46 4.3 
2 0.2 

162 15 .1 
366 34.1 

2 0.2 
8 0.7 

1074 100.0 
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Table 1.12 - Habitations in the Dolores Project takeline area 

Period No. sites No. rubble mounds No. households 
Project takeline 

I A.D. 600-720 16 19 34 
2 A.D. 720-800 66 81 216 
3 A.D. 800-840 38 56 216 
4 A.D. 840-880 66 160 629 
5 A.D. 880-920 39 88 438 
6 A.D. 920-980 7 7 30 
7.1 A.D. 980-1025 7 II 52 
7.2 A.D. 1025-1100 8 17 106 
7.3 A.D. 1100-1175 5 5 12 

Total 252 444 1733 

Source: Data compiled from Orcutt ( 1985b:appendix A). 

reflects the number of actual rubble mounds within 
each site; rubble mounds have been apportioned to pe
riods in a manner similar to that for sites. 

Table 1.12 points out the problem of simply counting 
sites to get an accurate idea about the Dolores cultural 
resource base. The source of the problem is related to 
site definition based on inventory survey. For example, 
villages such as Grass Mesa Village (Site 5MT23), Rio 
Vista Village (Site 5MT2182), and House Creek Village 
(Site 5MT2320) were given a single site number while 
each individual rubble mound (Sites 5MT4475 , 
5MT4476, 5MT4477, 5MT4478, 5MT4479, 5MT4480, 
5MT4621, 5MT4622, 5MT4623, 5MT4624, 5MT4625 , 
5MT4725, 5MT5103, 5MT5104, 5MT5105, 5MT5106, 
5MT5107, 5MT5108, and 5MT5388) in McPhee Vil
lage was given an individual site number. At the time 
site designations were given to the rubble mounds at 
McPhee Village, it was not known that they represented 
parts of a single village. 

The situation is further complicated if the inference 
used to construct the column labeled "No. households" 
in table 1.12 are correct. This column reflects the num
ber of individual households inferred to have occupied 
each rubble mound by period. The figures in the column 
are based on Schlanger's( 1985b)conversion figure , where 
50 m' of rubble converts to I household . According to 
Schlanger, this conversion figure is conservative and is 
based on excavation data with an allowance for rubble 
scatter built into the figure . 

From the data presented thus far, it is clear that as
sessing the nature of a cultural resource base by simply 
counting sites misrepresents the size and complexity of 
the resource base. Also, evaluating the adequacy of mit
igation effort by comparing the total number of sites 

to the number of sites where mitigative efforts have 
taken place misrepresents both the resource base and 
the mitigative efforts . 

The Dolores Archaeological Program 
Excavated Data Base 

The excavation data base further illustrates the com
plexity of the cultural resources in the Dolores Project 
area . Figure 1.5 illustrates the location of the excavated 
resources in the project area. Table 1.13 presents the 
final temporal and functional assignments for exca
vated resources. Table 1.13 will conflict with some of 
the site abstracts in appendix 8 and this difference is 
a function of the time lag between the writing of site 
reports and the final changes in temporal and spatial 
assignments during the summer of 1985. 

Element and episode numbers in table 1.13 are assigned 
by site number and represent the smallest increments 
of time recognized in the Dolores Project archaeological 
record . Elements are inferred to represent major con
struction events, such as pitstructure construction, by 
household groups. Episodes are inferred to represent 
smaller, more transitory activities, such as a burial 
event, by groups smaller than a household . Tradition 
is a self evident assignment and will be familar to most 
readers. Phase and subphase assignments are based on 
organizational characteristics that rely heavily on ar
chitecture; phases and subphases are assigned temporal 
increments that may overlap. Period assignments were 
derived from absolute dates where possible but, as can 
be seen from appendix A, not as many absolute dates 
as desired were obtained from the excavated data base. 
In cases where absolute dates were not available, period 
assignments were made by constructing a dating ar
gument based on Blinman's ( 1984) ceramic calibration, 
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Table 1.13 - Temporal-spatial assignments for the Dolores Archaeological Program 
excavated data base 

Site name Element/ Tradition/phase/ Period Site type/subtype No. of Percent of 
Site No. episode subphase (A.D.) FS's FS's 

No. troweled 
or screened 

Grass Mesa 
Village 

Habitation/small ha;:;uet 5MT23 Element I Anasazi/Sagehen/Sagehill 720-800 6 83.3 
Element 2 Anasazi/McPhee/Grass Mesa 880-920 Habitation/small hamlet 100 88.0 
Element 3 Anasazi/McPhee/Grass Mesa 880-920 Habitation/small hamlet 2 100.0 
Element 4 Anasazi/McPhee/Grass Mesa 880-920 Habitation/small hamlet 7 42.9 
Element 6 Anasazi/McPhee/Grass Mesa 880-920 Habitation/small hamlet 2 100.0 
Element 7 Anasazi/McPhee/Grass Mesa 900-920 Habitation/ large hamlet 11 7 92.3 
Element 8 Anasazi/ McPhee/Grass Mesa 880-920 Habitation/small hamlet 35 100.0 
Element 9 Anasazi/Sagehen/Sagehill 720-780 Habitation/small hamlet 100.0 
Element 10 Anasazi/Sagehen/Sagehill 720-780 Habitation/small hamlet 100.0 
Element II Anasazi/McPhee/Grass Mesa 880-920 Habitation/small hamlet I 100.0 
Element 12 Anasazi/McPhee/Grass Mesa 880-920 Habitation/small hamlet 4 75.0 
Element 13 Anasazi/late Sagehen-early 720-880 Habitation/ unknown 0 0.0 

McPhee/un known 
Element 14 Anasazi/McPhee/Grass Mesa 880-920 Habitation/small hamlet 77 100.0 
Element 16 Anasazi/McPhee/unknown 840-920 Habitation/ unknown 3 0.0 
Element 19 Anasazi/McPhee/Grass Mesa 880-920 Habitation/small hamlet 21 100.0 
Element 21 Anasazi/Sagehen/Dos Casas 780-820 Habitation/small hamlet 37 100.0 
Element 23 Anasazi/Sagehen/Dos Casas 720-840 Habitation/small hamlet 4 75.0 
Element 25 Anasazi/McPhee/Grass Mesa 880-920 Habitation/small hamlet II 100.0 
Element 26 Anasazi/McPhee/Grass Mesa 880-920 Habitation/small hamlet 0 0.0 
Element 27 Anasazi/McPhee/Grass Mesa 880-920 Habitation/small hamlet 2 100.0 
Element 28 Anasazi/Sagehen/Dos Casas 780-840 Habitation/small hamlet 16 100.0 
Element 30 Anasazi/McPhee/unknown 840-920 Habitation/ unknown 4 100.0 
Element 31 Anasazi/ McPhee/Grass Mesa 880-920 Habitation/small hamlet 21 100.0 
Element 32 Anasazi/McPhee/Peri man 860-880 Habitation/village 72 97.2 
Element 33 Anasazi/McPhee/Grass Mesa 880-920 Habitation/small hamlet 30 86.7 
Element 34 Anasazi/McPhee/Grass Mesa 880-920 Habitation/small hamlet I 100.0 
Element 35 Anasazi/ McPhee/Grass Mesa 880-920 Habitation/small hamlet 10 80.0 
Element 36 Anasazi/McPhee/Grass Mesa 880-920 Habitation/small hamlet 3 66.7 
Element 37 Anasazi/McPhee/Grass Mesa 880-920 Habitation/small hamlet 4 100.0 
Element 40 Anasazi/Sagehen/Sagehill 720-780 Habitation/small hamlet 2 100.0 
Element 38 Anasazi/ McPhee/Grass Mesa 880-920 Habitation/small hamlet 3 100.0 
Element 39 Anasazi/McPhee/Grass Mesa 880-920 Habitation/small hamlet 3 100.0 
Element 41 Anasazi/Sagehen/Dos Casas 780-840 Habitation/small hamlet 6 83.3 
Element 42 Anasazi/McPhee/Grass Mesa 880-920 Habitation/vi llage 19 84.2 
Element 43 Anasazi/Sagehen/Sagehill 780-840 Habitation/small hamlet 4 100.0 
Element 44 Anasazi/McPhee/Grass Mesa 880-920 Habitation/small hamlet I 100.0 
Element 45 Anasazi/McPhee/Grass Mesa 880-920 Habitation/small hamlet I 100.0 
Element 46 Anasazi/McPhee/Grass Mesa 880-920 Habitation/small hamlet 4 100.0 
Element 47 Anasazi/Sagehen/ unknown 720-840 Habitation/ unknown 0 0.0 
Element 48 Anasazi/McPhee/unknown 840-920 Habitation/ unknown 2 100.0 
Element 49 Anasazi/late Sagehen-early 720-880 Habitation/unknown 0 0.0 

McPhee/un known 
Element 50 Anasazi/Sagehen/Dos Casas 720-840 Habitation/small hamlet 5 100.0 
Element 51 Anasazi/late Sagehen-early 800-880 Habitation/ unknown 16 93.8 

McPhee/unknown 
Element 52 Anasazi/late Sagehen-early 800-980 Habitation/ unknown 6 100.0 

McPhee/unknown 
Element 53 Anasazi/Sagehen/Sagehill 720-780 Habitation/small hamlet 16 100.0 
Element 54 Anasazi/Sagehen/Dos Casas 800-840 Habitation/small hamlet 2 100.0 
Element 56 A nasazi/ Me Phee/Peri man 840-860 Habitation/village 7 100.0 
Element 57 Anasazi/ McPhee/Peri man 860-880 Habitation/village 36 97.2 
Element 58 Anasazi/Sagehen/Sagehill 760-780 Habitation/small hamlet 13 76.9 
Element 59 Anasazi/McPhee/Grass Mesa 880-900 Habitation/vi llage 36 83.3 
Element 60 Anasazi/McPhee/Grass Mesa 880-900 Habitation/village 73 91.8 
Element 6 1 Anasazi/McPhee/Grass Mesa 880-900 Habitation/village 20 100.0 
Element 62 Anasazi/McPhee/un known 800-880 Unknown/unknown 0 0.0 
Element 63 Anasazi/ McPhee/unknown 720-880 Unknown/ unknown I 100.0 
Element 64 Anasazi/Sagehen/ Dos Casas 720-840 Habitation/small hamlet 3 66.7 
Element 65 Anasazi/Sagehen/Sagehill 720-780 Habitation/small hamlet 6 100.0 
Element 66 Anasazi/Sagehen/Sagehill 600-800 Habitation/small hamlet 14 92.9 
Element 67 Anasazi/Sagehen/Dos Casas 780-800 Habitation/small hamlet 3 100.0 
Element 68 Anasazi/Sagehen/Dos Casas 720-840 Habitation/small hamlet 24 83.3 
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Table 1.13 - Temporal-spatial assignments for the Dolores Archaeological Program 
excavated data base - Continued 

Site name Element! Tradition/phase/ Period Site type/subtype No. of Percent of 

Site No. episode subphase (A.D.) FS's FS's 

No. troweled 
or screened 

G rass Mesa Village 
(cont'd) 
5MT23 Element 69 Anasazi/Sagehen/Sagehill 600-800 Habitation/small hamlet 7 85.7 

Element 70 Anasazi/Sagehen/Dos Casas 780-800 Habitation/small hamlet 25 92.0 
Element 71 Anasazi/McPhee/Periman 820-860 Habitation/village 149 91.3 
Element 72 Anasazi/McPhee/Periman 860-880 Habitation/village 342 94.7 

Element 73 Anasazi/McPhee/Periman 880-900 Habitation/village 392 80.1 
Element 74 Anasazi/McPhee/Grass Mesa 880-920 Habitation/village 87 85.1 

Element 76 Anasazi/McPhee/Grass Mesa 880-920 Habitation/small hamlet II 81.8 
Element 78 Anasazi/Sagehen/Sagehill 720-780 Habitation/small hamlet I 100.0 
Element 79 Anasazi/Sagehen/Dos Casas 720-780 Habitation/small hamlet 0 0.0 
Element 80 Anasazi/Sagehen/Dos Casas 780-840 Habitation/village II 100.0 
Element 81 Anasazi/Sagehen/Dos Casas 780-800 Habitation/small hamlet 3 100.0 
Element 82 Anasazi/McPhee/Periman 840-880 Habitation/village 17 100.0 
Element 83 Anasazi/McPhee/Periman 880-920 Habitation/village 125 97.6 
Element 84 Anasazi/McPhee/Periman 840-880 Habitation/village 19 94.7 
Element 85 Anasazi/McPhee/Grass Mesa 880-920 Habitation/village 4 100.0 
Element 86 Anasazi/McPhee/Periman 860-880 Habitation/village 5 100.0 
Element 87 Anasazi/McPhee/Grass Mesa 880-920 Habitation/sma ll hamlet 7 100.0 
Element 88 Anasazi/McPhee/Grass Mesa 880-920 Habitation/small hamlet 2 100.0 
Element 89 Anasazi/Sagehen/Dos Casas 800-840 Habitation/small hamlet 16 100.0 
Element 90 Anasazi/Sagehen/Dos Casas 760-800 Habitation/small hamlet 5 60.0 
Element 9 1 Anasazi/McPhee/Grass Mesa 880-920 Habitation/small hamlet 5 100.0 
Element 92 Anasazi/McPhee/Grass Mesa 880-920 Habitation/small hamlet 3 100.0 
Element 93 Anasazi/McPhee/Grass Mesa 880-920 Habitation/large hamlet 4 100.0 
Element 94 Anasazi/McPhee/Grass Mesa 880-920 Habitation/large hamlet 13 92.3 
Element 95 Anasazi /McPhee/Grass Mesa 880-920 Habitation/unknown 7 85.7 
Element 96 Anasazi/McPhee/Grass Mesa 880-920 Habitation/small hamlet 2 100.0 
Element 97 Anasazi/Sagehen/Dos Casas 720-800 Habitation/small hamlet 7 100.0 
Element 98 Anasazi/McPhee/Grass Mesa 880-920 Habitation/small hamlet 3 66.7 
Element 99 Anasazi/McPhee/Grass Mesa 880-920 Habitation/small hamlet 3 100.0 

LeMoc Shelter 
5MT2151 Element I Anasazi/Sagehen/Sagehill 720-760 Habitation/small hamlet 9 100.0 

Element 2 Anasazi/Sagehen/Dos Casas 800-840 Habitation/small hamlet 121 79.3 
Element 3 Anasazi/ McPhee/Periman 840-880 Habitation/small hamlet 73 89.0 
Element 4 Anasazi/ McPhee/Grass Mesa 880-900 Seasonal locus/field house 41 78.0 
Episode I Anasazi/McPhee/Grass Mesa 880-900 Limited activity/unknown 35 8.6 
Episode 2 Anasazi/McPhee/Grass Mesa 940-980 Limited activity/unknown 67 82.1 
Episode 3 Anasazi/Sundiai/Marshview 980- Limited activity/unknown 109 65.1 

1025 

*5MT2160 Element I Anasazi/ McPhee/unknown 720-840 Seasonal locus/field house 14 0.0 

Prince Hamlet 
5MT2 161 Element I Anasazi/Sagehen/ Dos Casas 780-800 Habitation/small hamlet 6 100.0 

Element 2 Anasazi/Sagehen/Dos Casas 800-840 Habitation/small hamlet 8 100.0 
Element 3 A nasazi /Mc Phee/Peri man 840-880 Habitation/large hamlet 10 100.0 
Element 4 Anasazi/ McPhee/Periman 880-900 Habitation/large hamlet 315 55.2 
Episode I Anasazi/Sundial/unknown 980-1175 Limited activity/unknown 0 0.0 

Lone Pine 
Hamlet 

5MT2162 Element I Anasazi/Sagehen/Tres Bobos 700-720 Habitation/small hamlet 7 71.4 
Element 2 Anasazi/Sagehen/Sagehill 720-760 Habitation/small hamlet 2 0.0 
Element 3 Anasazi/Sundiai/Marshview I 025- Seasonal locus/ field house 2 0.0 

1175 

*5MT2165 Element Anasazi/Sagehen/Dos Casas 800-840 Habitation/small hamlet 2 0.0 

*5MT2 166 Element Anasazi/Sagehen/Sagehill 660-700 Habitation/small hamlet 27 0.0 

*5MT2169 Element Anasazi/McPhee/Periman 720-800 Habitation/small hamlet 53 0.0 

*5MT2170 Element I Anasazi/Sagehen/Tres Bobos 720-800 Habitation/small hamlet 22 0.0 

*5MT2173 Episode I Archaic/Great Cut/n.a. Pre-600 Limited activity/unknown 2 0.0 
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Los Cuartos 
House 
5MT2174 Element I Anasazi/Sagehen/Dos Casas 820-840 Seasonal locus/ field house 7 42.0 

*5MT2175 Episode I Anasazi/Sagehenj unknown 600-1250 Limited activity/unknown 2 0.0 

*5MT2180 Episode I Anasazi/ unknownj unknown 600-1250 Limited activity/unknown 9 0.0 

Hamlet de 
Ia Olla 
5MT2 181 Element I Anasazi/Sagehen/Dos Casas 780-800 Habitation/small hamlet 43 32 .6 

Element 2 Anasazi/McPhee/ Periman 840-920 Seasonal locus/ field house 53 15.1 
Episode I Anasazi/McPhee/unknown 840-980 Limited activity/ mortuary 100.0 

Rio Vista 
Village 
5MT2182 Element I Anasazi/Sagehen/ Dos Casas 780-800 Habitation/small hamlet 6 100.0 

Element 2 Anasazi/Sagehen/ Dos Casas . 780-820 Habitation/small hamlet 109 99.1 
Element 3 Anasazi/Sagehen/ Dos Casas 800-820 Habitation/small hamlet 67 29.9 
Element 4 Anasazi/ McPheej Periman 840-860 Habitation/ village 59 100.0 
Element 5 Anasazi/ McPhee/ Periman 860-880 Habitation/ village 119 69.7 
Element II Anasazi/Sagehen/Sagehill 720-840 Habitation/small hamlet I 100.0 
Element 12 Anasazi/Sagehen/ Dos Casas 820-840 Habitation/ large hamlet 4 50.0 
Element 13 Anasazi/ McPhee/ Periman 840-860 Habitation/ vi llage 129 72.1 
Element 14 Anasazi/ McPhee/Grass Mesa 860-900 Habitation/ large hamlet 18 83.3 
Element 21 Anasazi/Sagehen/ Dos Casas 820-860 Habitation/small hamlet 5 80.0 
Element 22 Anasazi/ McPhee/ Periman 860-900 Habitation/ village 302 86.1 
Element 23 Anasazi/McPhee/Grass Mesa 880-900 Habitation/small hamlet 30 86.7 
Element 31 Anasazi/ McPhee/Periman 860-900 Habitation/ village 65 41.5 

Little House 
5MT2191 Element I Anasazi/McPhee/Periman 840-860 Seasonal locus/ field house 165 30.9 

Episode I Anasazi/ McPhee/ Periman 860-880 Limited activity/camp 2 50.0 

Pheasant View 
Hamlet 
5MT2192 Element I Anasazi/Sagehen/ Dos Casas 780-800 Habitation/small hamlet 320 36.2 

Episode I Anasazi/McPheej unknown 800-880 Limited activity/ mortuary 100.0 

Episode 2 Anasazi/McPhee/unknown 800-880 Limited activity/ mortuary 100.0 

Dos Casas 
Hamlet 
5MT2193 Element I Anasazi/Sagehen/ Dos Casas 760-780 Habitation/small hamlet 256 21.1 

Element 2 Anasazi/Sagehen/ Dos Casas 760-800 Habitation/small hamlet 297 68.0 

Casa Bodega 
Hamlet 
5MT2194 Element I Anasazi/ Sagehen/Sagehill 720-840 Habitation/small hamlet 308 19.5 

Element 2 Anasazi/Sagehen/ Dos Casas 820-860 Seasonal locus/ unknown 56 48 .2 

Sage hill 
Hamlet 
5MT2198 Element I Anasazi/Sagehen/Sagehill 700-760 Habitation/small hamlet 231 21.6 

Horse Bone 
Camp 
5MT2199 Episode I Archaic/Great Cut/n.a. Pre-600 Limited activity/camp 2 100.0 

Episode 2 Anasazi/Sagehen/unknown 800-840 Limited activity/unknown 174 24.7 

Sheep Skull 
Camp 
5MT2202 Episode I Archaic/Great Cut/n.a . Pre-600 Limited activity/storage 407 13 .8 

Episode 2 Anasazi/McPhee/unknown 920-980 Limited activity/unknown 46 0.0 

Casa Roca 
5MT2203 Element I Anasazi/McPhee/Cline 920-940 Seasonal locus/field house 121 49.6 
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Moonlight 
House 
5MT2205 Element I Anasazi/McPhee/Periman 880-900 Seasonal locus/field house 62 22 .6 

*5MT2211 Element I Anasazi/Sagehen/Dos Casas 800-840 Habitation/small hamlet 3 0.0 

*5MT2212 Episode I Anasazi/Sagehen/unknown 600-800 Limited activity/unknown I 0.0 
Episode 2 Anasazi/Sundial/unknown 920- Limited activity/unknown 0 0.0 

1250 

*5MT2213 Element Anasazi/Sagehen/Sagehill 720-800 Seasonal locus/unknown II 0.0 
unknown 

Sundance 
Pueblo 
5MT2215 Element I Anasazi/Sundial/Escalante I 02 5- Seasonal locus/unknown 189 43.9 

1100 
Episode Anasazi/Sagehen/unknown 600- Unknown/unknown 150 38 .0 
unknown- 1250 
other site 

*5MT2216 Element I Anasazi/Sagehen/unknown 600-920 Habitation/small hamlet 0 0.0 
Element 2 Anasazi/Sundial/unknown 920- Seasonal locus/unknown 0 0.0 

1250 

Dovetail 
Hamlet 
5MT2226 Element I Anasazi/Sagehen/Dos Casas 820-860 Habitation/small hamlet 149 49.7 

Episode I Anasazi/McPhee/Periman 880-920 Limited activity/unknown 0 0.0 

Marsh view 
Hamlet 
5MT2235 Element I Anasazi/Sundiai/Marshview II 00-117 5 Seasonal locus/unknown 244 10.2 

Episode I Archaic/Great Cut/n.a. Pre-600 Limited activity/camp 3 33.3 
Episode 2 Anasazi/Sundiai/Marshview 1100-1175 Limited activity/mortuary I 100.0 
Episode 3 Anasazi/Sundiai/Marshview 1100-1175 Limited activity/camp 2 5Q.O 

Horsefly 
Hamlet 
5MT2236 Element I Anasazi/Sagehen/Dos Casas 760-800 Habitation/small hamlet 104 5.8 

Episode I Unknown/unknown/unknown Unknown Limited activity/unknown 48 6.3 
Episode 2 Anasazi/Sundiai/Marshview 980-1175 Limited activity/unknown 0 0.0 

Southview 
House 
5MT2241 Element I Anasazi/Sundiai/Marshview II 00-117 5 Seasonal locus/field house 146 56.8 

Episode I Anasazi/Sagehen/Dos Casas 800-840 Limited activity/unknown 497 7.2 

Ridgeline 
Camp 
5MT2242 Episode I Archaic/Great Cut/n.a. Pre-600 Limited activity/camp 82 14.6 

Episode 2 Archaic/Great Cut/n.a. Pre-600 Limited activity/camp 98 19.4 
Episode 3 Anasazi/Sagehen/Dos Casas 780-800 Limited activity/unknown 143 14.0 
Episode 4 Anasazi/McPhee/Ciine 920- Limited activity/unknown 0 0.0 

1250 
House Creek 
Village 
5MT2320 Element I Anasazi/McPhee/Periman 860-900 Habitation/village 430 47.2 

Element II Anasazi/Sagehen/Dos Casas 840-860 Habitation/small hamlet 0 0.0 
Element 12 Anasazi/McPhee/Periman 860-900 Habitatio_n/village 3 0.0 
Element 21 Anasazi/Sagehen/Dos Casas 800-840 Habitation/large hamlet 9 88.9 
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House Creek Village 
(cont'd) 
5MT2320 Element 22 Anasazi/McPhee/Periman 820-860 Habitation/village 76 85.5 

Element 31 Anasazi/Sagehen/Dos Casas 820-860 Habitation/ large hamlet 0 0.0 
Element 32 Anasazi/McPhee/Periman 860-900 Habitation/village I 0.0 
Element 61 Anasazi/McPhee/Periman 860-900 Habitation/village 0.0 
Element 71 Anasazi/McPhee/Periman 800-920 Habitation/village 0.0 

Squawbush 
Hamlet 
5MT2322 Element I Anasazi/McPhee/Periman 820-860 Habitation/village 22 36.4 

*5MT2335 Episode I Anasazi/unknown/unknown 600-1250 Limited activity/unknown 9 0.0 

Kin Tl'iish 
5MT2336 Element I Anasazi/Sagehen/Dos Casas 780-840 Habitation/small hamlet 62 100.0 

Element 2 Anasazi/McPhee/Periman 820-880 Habitation/small hamlet 18 61.1 
Element 3 Anasazi/McPhee/Periman 840-860 Habitation/small hamlet 118 90.7 
Element 4 Anasazi/McPhee/Ciine 920-980 Habitation/large hamlet 22 86.4 
Episode I Anasazi/Sundiai/Marshview 940-1025 Limited activity/mortuary 0 0.0 
Episode 2 Anasazi/Sundiai/Marshview 940-1025 Limited activity/mortuary 2 100.0 
Episode 3 Anasazi/Sundiai/Marshview 940-1025 Limited activity/mortuary 0 0.0 

Poco Tiempo 
Hamlet 
5MT2378 Element I Anasazi/Sagehen/Tres Bobos 660-700 Habitation/small hamlet 12 100.0 

Element 2 Anasazi/Sagehen/Tres Bobos 700-760 Habitation/small hamlet 115 88.7 
Episode I Anasazi/unknown/unknown 720-1250 Limited activity/mortuary 0 0.0 
Episode 2 Anasazi/unknownfunknown 720-1250 Limited activity/mortuary 0 0.0 

*5MT2381 Element I Anasazi/Sagehen/Sagehill 720-800 Habitation/small hamlet 3 0.0 

Paintbrush 
House 
5MT2729 Element I Anasazi/Sundiai/Marshview 1025-1175 Seasonal locus/unknown 130 46.9 

Casa de Nada 
5MT2731 Element I Unknown/unknown/unknown Pre-600 or Seasonal locus/unknown 223 100.0 

post-1250 
Episode I Unknown/unknown/unknown Pre-600 or Limited activity/unknown 100.0 

post-1250 
Episode 2 Anasazi/unknownfunknown 840-980 Limited activity/unknown 2 100.0 

Charred House 
5MT2844 Episode I Anasazi/Sagehen/Sagehill 720-800 Limited activity/storage 26 11 .5 

Rusty Ridge 
Hamlet 
5MT2848 Element I Anasazi/Sagehen/Tres Bobos 660-720 Habitation/small hamlet 24 83.3 

Element 2 Anasazi/Sagehen/Dos Casas 780-800 Habitation/small hamlet 80 5.0 
Episode l Anasazi/Sagehen/Dos Casas 800-820 Limited activity/mortuary 0.0 

Deer Hunter 
Hamlet 
5MT2853 Element I Anasazi/Sagehen/Sagehill 720-760 Habitation/small hamlet 2 50.0 

Element 2 Anasazi/Sagehen/Dos Casas 780-800 Habitation/small hamlet 38 10.5 
Episode I Anasazi/unknown/unknown 800-840 Limited activity/mortuary 100.0 

A Idea 
Sierritas 
5MT2854 Element I Anasazi/Sagehen/Sagehill 720-760 Habitation/small hamlet 62 51.6 

Element 2 Anasazi/Sagehen/Sagehill 780-800 Habitation/small hamlet 505 57.8 
Episode I Anasazi/Sagehen/Dos Casas 800-820 Limited activity/unknown 100.0 

Cansado 
Camp 
5MT2857 Element 3- Anasazi/Sagehen/Dos Casas 800-820 Habitation/large hamlet 16 0.0 

other site 
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Apricot Hamlet 
5MT2858 Element I Anasazi /Sagehen/Tres Bobos 660-700 Habitation/small hamlet 328 32.6 

Element 2 Anasazi/Sagehen/Sagehill 700-720 Seasonal locus/unknown 23 100.0 
Episode I Anasazi/McPhee/Periman 800-880 Limited activity/unknown 0 0.0 

McPhee Pueblo 
5MT44 75 Element I Anasazi/Sagehen/Dos Casas 820-840 Habitation/large hamlet 0 0.0 

Element 2 Anasazi /Sagehen/ Dos Casas 840-860 Habitat ion/large hamlet 0 0.0 
Element 3 Anasazi/McPhee/ Periman 860-880 Habitation/village 171 98 .2 
Element 4 Anasazi/McPhee/Periman 880-920 Habitation/vi llage 575 91.0 
Element 5 Anasazi/McPhee/Ciine 920-940 Habitation/village 236 9 1.1 
Element 6 Anasazi / McPhee/Ciine 940-980 Habitation/vi llage 303 75.2 

Masa Negra 
Pueblo 
5MT44 77 Element I Anasazi/ McPhee/Peri man 860-880 Habitation/village 92 100.0 

Element 2 Anasazi /McPhee/Periman 880-920 Habitation/village 468 73 .5 
Element 3 Anasazi /McPhee/Ciine 920-980 Habitation/ large hamlet 68 70.6 

A Idea 
Alfareros 
5MT4479 Element I Anasazi/McPhee/Peri man 860-900 Habita tion/vi llage 605 61.5 

Paintbrush 
Pueblo 
5MT4480 Element I Anasazi /McPhee/Periman 860-880 Habitation/vi llage 81 77.8 

Element 2 Anasazi/McPhee/Periman 880-920 Habitation/village 57 64.9 
Element 3 Anasazi/Sundiai!Marshview 920- Seasonal locus/unknown 0 0.0 

1250 
0
5MT4505 Episode I Anasazi/unknown/unknown 600- Limited activity/unknown 0.0 

1250 

Cascade 
House 
5MT45 12 Element I Anasazi /Sagehen/Dos Casas 800-840 Seasonal locus/unknown 372 25 .0 

Lee Side 
Camp 
5MT4513 Element I Anasazi /Sagehen/unknown 600-840 Habitation/small hamlet 0.0 

Episode I Archaic/Great Cut/n.a. Pre-600 Limited activity/unknown 4 0.0 
Episode 2 Anasazi/Sagehen/unknown 600-920 Limited activ ity/unknown 0 0.0 
Episode 3 Anasazi/Sundial/unknown 920- Limited acti vity/unknown 0 0.0 

1250 
0
5MT4517 Episode I Anasazi/unknown/unknown 600- Limited activ ity/unknown 6 0.0 

1250 
0
5MT4520 Episode I Anasazi/unknown/unknown 600- Limited activi ty/unknown 4 0.0 

1250 
0
5MT4526 Epi sode I Anasazi/unknown/unknown 600- Limited activity/unknown 6 0.0 

1250 

Jeddito 
Camp 
5MT4541 Element I Anasazi/Sundiai/Marshview 980- 1175 Habitation/small hamlet 159 0.0 

Episode I Protohi sto ric/Beaver Post-1 250 Limited ac ti vity/unknown 0 0.0 
Point/n .a. 

Tres Bobos 
Hamlet 
5MT4545 Element I Anasazi /Sagehen/Tres Bobos 600-660 Habitation/small hamlet 629 58.7 

Episode I Anasazi/Sagehen/unknown 600-800 Limited activity/ mortuary 0 0.0 
Episode 2 Anasazi/Sundiai!Marshview 980- Limited activity/unknown 0 0.0 

1025 

Pozo Hamlet 
5MT4613 Element Anasazi /Sagehen/Sagehill 700-720 Habitation/small hamlet 193 10.4 

Episode I Anasazi/McPhee/Periman 920- Limited activity/unknown I 0.0 
1250 

Prairie Dog 
Hamlet 
5MT4614 Element I Anasazi/Sagehen/Sagehill 700-760 Seasonal locus/unknown 20 95 .0 

Element 2 Anasazi /Sagehen/Sagehill 720-780 Habi tation/small hamlet 498 27.3 

Sunnower 
Hamlet 
5MT4640 Elemen t I Anasazi/Sagehen/Dos Casas 780-800 Habi tati on/small hamlet 35 0.0 
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Desecho 
Camp 
5MT4642 Episode I Anasazi/ unknown(unknown 720-880 Limited activity/ unknown 36 0.0 

Wind y Wheat 
Hamlet 
5MT4644 Elemen t I Anasazi/Sagehen(Sagehill 720-760 Habitation/small hamlet 53 100.0 

Element 2 Anasazi/Sagehen/Dos Casas 780-800 Habitation/small hamlet 38 8 1.6 
Element 3 Anasazi/Sagehen/ Dos Casas 800-820 Habitation/ large hamlet 755 61.5 

*sMT4646 Episode I Anasazi(unknown(unknown 600-1250 Limited activity/ unknown 3 0.0 

Roadside 
Camp 
5MT4649 Episode I Anasazi/Sagehen(unknown 720-880 Limited activity/ unknown 8 0.0 

Hanging Rock 
Hamlet 
5MT4650 Element I Anasazi/Sagehen/Sagehill 720-780 Habitation/small hamlet 3 100.0 

Element 2 Anasazi/ McPhee/ Periman 860-880 Habitation/ large hamlet 155 63.2 
Episode I Anasazi/ McPhee/ Periman 880-980 Limited activity/ unknown 100.0 

Cal mate 
Shelter 
5MT4651 Element I Anasazi/ Sagehen(Sagehi ll 720-840 Habitation/small hamlet 14 0.0 

Element 2 Anasazi/Sundial/ unknown I 025-1250 Seasonal locus/ fi eld house 3 0.0 

Beaver Trap 
Shelter 
5MT4654 Element I Anasazi/McPhee(Periman 860-900 Habi tation/village I 100.0 

Element 2 Anasazi(McPhee/Cii ne 900-980 Habitation/village 15 80.0 
Episode I Archaic/Great Cut/n.a. Pre-600 Limited activity/ unknown 6 83.3 
Episode 2 Anasazi/Sagehen/ unknown 720-920 Limited activity/ unknown 100.0 
Episode 3 Anasazi/Sundial/ unknown 1025-1175 Limited activity/camp 0.0 
Episode 4 Protohistoric(Beaver Post-1 250 Limited activity/camp 4 100.0 

Point/ n.a. 
Episode 5 Protohistoric/ Beaver Post-1 250 Limited activity/camp 7 85.7 

Point/ n.a. 
Episode 6 Protohistoric/ Beaver Post-1 250 Limited activity/camp 6 83 .3 

Point/ n.a. 
Episode 7 Historic/ historic/ n.a. Post-1250 Limited activit y/camp 6 66.7 

Periman 
Hamlet 
5MT4671 Element I A nasazi/Sagehen/Dos Casas 780-800 Habitation/small ham let 0 0.0 

Element 2 A nasazi/Sagehen/Dos Casas 800-820 Habitation/small hamlet 934 47.6 
Element II A nasazi(Sagehen/ Dos Casas 800-820 Habitation/small hamlet 492 36.6 
Element 12 A nasazi/Sagehen(Dos Casas 780-840 Habitation/small ha mlet 145 14.5 
Element 13 Anasazi/ McPhee(Periman 820-880 Seasonal locus/ fie ld house 13 46.2 
Episode I Unknown/ unknown/ unknown Post-1 250 Limited activity/ unknown 100.0 

Hawk House 
5MT4681 Element I Anasazi(Sagehen/ unknown 720-880 Seasonal locus/ field house 90 37.8 

Climbing Cactus 
Camp 
5MT4682 Episode I Archaic/Great Cut/n.a. Pre-600 Limited activity/ unknown 0 0.0 

Episode 2 Anasazi/Sundial/unknown 920-12 50 Limited activity/unknown 75 0.0 

Singing 
Shelter 

5MT4683 Element I A nasazi/Sagehen/Tres Bobos 600-800 Unknown/ unknown I 0.0 
Element 2 Anasazi/Sagehen/Sagehill 720-780 Habitation/small hamlet I 0.0 
Element 3 Anasazi/Sagehen(Dos Casas 820-840 Habitation/small hamlet 178 97.8 
Element 5 Anasazi/Sundial/ Marshview 1025- 11 75 Seasonal locus/ field house 48 45.8 
Episode I Archaic/Great Cut/ n.a. Pre-600 Limited activity/ unknown 2 100.0 
Episode 2 Protohistoric( Beaver Post-1 250 Limited activity/ unknown 0 0.0 

Point/ n.a. 
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Chindi 
Hamlet 
5MT4684 Element I A nasazi/Sagehen/Tres Bobos 660-700 Habitation/small hamlet 101 99.0 

Element 2 A nasazi/Sagehen/Tres Bobos 660-700 Habitation/small hamlet 259 39.0 
Episode I Anasazi/Sagehen/ Dos Casas 800-880 Limited activity/mortuary 100.0 
Episode 2 Anasazi/Sagehen/Dos Casas 800-880 Limited activity/mortuary 0.0 
Episode 3 Anasazi/Sagehen/ Dos Casas 800-880 Limited activity/mortuary 0.0 

Kangaroo 
Camp 
5MT4690 Episode I Archaic/Great Cut/n.a . Pre-600 Limited activity/unknown 128 0.0 

Tres Chapulines 
Pueblo 
5MT4725 Element I Anasazi/McPhee/Periman 840-860 Habitation/village 19 15.8 

Element 2 Anasazi/McPhee/Periman 860-880 Habitation/village 20 5.0 
Element 3 Anasazi/ McPhee/Periman 880-900 Habitation/village 32 12 .5 

0
5MT4744 Element Anasazi/unknown/ unknown 600-1250 Limited activity/unknown 9 0.0 

unknown 

Pinyon House 
5MT4751 Element I Anasazi/Sundiai/Marshview 11 00-1 175 Seasonal locus/ unknown 123 22.8 

0
5MT4760 Episode I Anasazi/ unknownjunknown 600-1250 Limited activi ty/ unknown 4 0.0 

Faraway House 
5MT4763 Episode I Anasazi/ unknownj unknown 720-920 Limited activity/storage 95 7.4 

0
5MT4769 Element Anasazi/ unknown/ unknown 600-1250 Limited activity/ unknown 8 0.0 

unknown 
0
5MT4777 Episode I A nasazi/u nk nown/ u n known 600-1250 Limited activity/unknown 7 0.0 

Dos Piedras 
Camp 
5MT4779 Episode I Anasazi/ Basketmaker Ill- 840-880 Limited acti vity/ unknown 22 13.6 

Pueblo !/ unknown 
Episode 2 Anasazi/ Basketmaker Ill- 600-980 Limited activity/unknown 36 0.0 

Pueblo (/ unknown 

Quasi modo 
Cave 
5MT4789 Episode I Anasazi/Sundialfunknown 920-1250 Limited activity/storage 56 48.2 

0
5MT4796 Episode I Anasazi/unknownjunknown 600-1250 Limited activity/unknown 21 0.0 

Cougar Springs 
Cave 
5MT4797 Element I Archaic/Cougar Springs/n.a. Pre-600 Limtied acti vity/unknown 108 62.0 

*sMTS094 Episode I Anasazi/unknownjunknown 600-1250 Limited activity/unknown 3 0.0 
0
5MT5096 Episode I Anasazi/unknown/unknown 600-1250 Limited activity/unknown 7 0.0 

Willow Flat 
Pueblo 
5MT5104 Element I Anasazi/ McPhee/Periman 860-880 Habitation/village 2 100.0 

Element 2 Anasazi/ McPhee/Periman 880-900 Habitation/village 140 30.7 

Weasel 
Pueblo 
5MT5106 Element I Anasazi/ McPhee/Periman 840-880 Habitation/village 37 100.0 

Element 2 Anasazi/ McPhee/Periman 880-900 Habitation/village 242 86.0 
Element 3 A nasazi/Sundiai/Marsh view 1025-1175 Seasonal locus/unknown 18 77.8 
Element 4 Anasazi/Sundiai/Marshview 1100-1250 Seasonal locus/unknown 18 61.1 
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Pueblo de las 
Golondrinas 
5MT5107 Element I Anasazi(Sagehen/ Sagehill 760-780 Habitation/small hamlet 4 

Element 2 Anasazi /Sagehen/ Dos Casas 800-840 Habitation/ village 17 
Element 3 Anasazi/ McPhee/ Periman 840-880 Habitation/ village 253 
Element 4 Anasazi/ McPhee/ Periman 880-900 Habitation/ village 23 
Episode I Anasazi/ Sundial/ unknown 1025-1100 Limited activity/ unknown 0 

Golondrinas 
Oriental 
5MT5108 Element I Anasazi/ McPhee/ Periman 860-880 Habitation/ village I 

Element 2 Anasazi/ McPhee( Periman 880-900 Habitation/ village 204 
Episode I Anasazi/ unknown/ unknown 880-1250 Unknown/ unknown I 

*5MT536t Episode I Anasazi/ unknown( unknown 600-1250 Limited activity/unknown 2 

Star Bead 
Shelter 
5MT5380 Episode I Anasazi/ unknown( unknown 920-1250 Limited activity/ unknown 0 

Episode 2 Protohistoric/ Beaver Post-1250 Limited activity/ mortuary 10 
Point/ n.a. 

Los Atavios 
5MT5399 Episode I Protohistoric/ Beaver Post-1250 Other/other 3 

Point/n.a. 

Nuthatch 
Hamlet 
5MT5863 Element I Anasazi/Sagehen(Sagehill 720-760 Habitation/small hamlet 23 

Element 2 Anasazi/ Sagehen/ Dos Casas 820-880 Habitation/ village 28 
Element 3 Anasazi/ McPhee/ Periman 840-880 Habitation/ village 27 

Standing Pipe 
Hamlet 
5MT5985 Element I Anasazi/ unknown(unknown 600-840 Habitation/small hamlet 3 

Episode I Anasazi/ McPhee/ unknown 600-880 Limited activity/ mortuary 

Lone Aspen 
Camp 
5DL444 Episode I Anasazi/ Sagehen/camp 600-840 Limited activity/ unknown 18 

Episode 2 Anasazi(unknown( unknown 800-880 Limited activity.unknown 6 
Episode 4 Unknown/ unknown/ unknown Post-1250 Seasonal locus/ unknown 20 

• 5DL445 Episode I Anasazi/unknown(unknown 600-1250 Limited activity/unknown 3 

• 5DL446 Episode I Unknown/unknown/ unknown Unknown Limited activity/ unknown 4 

River Rat 
Rockshelter 
5DL452 Episode I Anasazi/McPhee(unknown 920-1250 Limited activity/ unknown II 

• These sites were not given names . 
FS's- Field specimens. 
n.a. - Not applicable. 

OVERVIEW 

Percent of 
FS's 

troweled 
or screened 

75.0 
76.5 
81.0 
30.4 

0.0 

0 .0 
84.8 
0.0 

0.0 

0 .0 
80.0 

33.3 

82.6 
0.0 
0 .0 

33.3 
100.0 

100.0 
83 .3 

100.0 

0 .0 

0.0 

54.5 
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and architectural and stratigraphic relationships. The 
site type column is based on Kane's architectural ty
pology ( 1983). The subtype assignments associated with 
site type are defined in Kane ( 1983:19-23, chap. 5). 
Small hamlets are composed of I to 3 household clus
ters. Large hamlets incorporate 4 to 8 household clus
ters and several pitstructures interpreted to be shared 
facilities. Villages usually consist of more than 20 
household clusters arranged in 5 or more roomblock 
units. Field houses consist of small clusters of living 
and storage units probably associated with agricultural 
activities. Field houses probably served as bases away 
from habitations. Mortuary refers to burial events. 
Camps refer to nonarchitectural sites occupied for short 
periods of time. The total number of collection units 
or FS (field specimen) numbers per unit and the per
centage of those units subjected to screening or trow
eling collection modes are presented last in table 1.13; 
screened or troweled contexts are those that represent 
DAP assemblage mode collections (Kane and Robinson 
1984). These are controlled collections because they 
represent a known volume or areas from well defined 
archaeological contexts. 

Table 1.14 presents the labor expended on the Dolores 
Archaeological Program excavated data base. Table 
1.14 list the general location of the cultural resources 
mitigated at a Track I or 2 level of investigation. The 
column labeled "full site equivalent" is the best esti
mate of the labor that would be necessary to fully in
vestigate any given site in the excavated data set. One 
FSE (full site equivalent) is equal to the labor output 
of one 10-person crew for a 40-hour work week. FSE 
values were calculated for all of the resources in the 
Dolores Project pool area and for Reach I of the Dove 
Creek Canal (Knudson et al. 1985) because the DAP 
could not convince the Bureau of Reclamation of the 
value of the FSE estimation, given the Bureau of Re
clamation's concern about the DAP collecting redun
dant information. The "Crew weeks expended" column 
in table 1.14 is an accounting of the amount of time 
actually spent by a 10-person crew working a 40-hour 
work week for each si te in the Dolores Project excavated 
data set. 

Summary of Mitigation Efforts on the Dolores Archae
ological Program Excavated Data Base 

King ( 1984:5) indicates that 33 percent of the resources 
in the pool area have been mitigated and 19 percent of 
the resources in the pool have been intensively inves
tigated . King's percentages are derived by counting sites 
and calculating the appropriate percentages. However, 
if the number of FSE's and crew weeks are compared 
for the pool area, the number of crew weeks expended 
composes about 12 percent of the FSE's at sites sub
jected to a Track I or Track 2 level of investigation. 
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Table 1.14- Labor expended on the 
Dolores Archaeological Program 

excavated data base 

Site No. General project Full site Crew weeks 
location equivalent expended 

5MT23 Pool 1550 95 
5MT2151 Pool 16 II 
5MT2160 Pool 4 < I 
5MT2161 Pool 38 9 
5MT2162 Takeline 14 < I 
5MT2165 Pool 10 < I 
5MT2166 Pool 10 < I 
5MT2169 Pool 10 < I 
5MT2170 Pool 10 < I 
5MT2173 Pool 5 < I 
5MT2174 Pool 2 < I 
5MT2175 Pool 4 < I 
5MT2180 Pool 4 < I 
5MT2181 Pool 18 2 
5MT2182 Pool 252 34 
5MT2191 Pool 4 3 
5MT2192 Takeline 8 
5MT2193 Takeline 9 
5MT2194 Takeline 3 
5MT2198 Takeline 5 
5MT2199 Takeline I 
5MT2202 Pool 10 5 
5MT2203 Pool 3 3 
5MT2205 Takeline < I 
5MT2211 Pool 16 < I 
5MT2212 Pool 10 < I 
5MT2213 Pool II < I 
5MT2215 Pool 10 6 
5MT2216 Pool 18 < I 
5MT2226 Pool 12 2 
5MT2235 Pool 10 7 
5MT2236 Pool 22 < I 
5MT2241 Pool 5 2 
5MT2242 Takeline 5 
5MT2320 Takeline 14 
5MT2322 Pool < I 
5MT2335 Pool 4 < I 
5MT2336 Pool 76 14 
5MT2378 Outside takeline 15 3 
5MT2381 Takeline < I 
5MT2729 Takeline I 
5MT2731 Takeline < I 
5MT2844 Takeline < I 
5MT2848 Takeline < I 
5MT2853 Takeline < I 
SMT2854 Takeline 12 
SMT2857 Takeline < I 
SMT2858 Takeline 6 
SMT447S Pool 310 31 
SMT4477 Pool 106 16 
SMT4479 Pool 14 13 



Table 1.14 - Labor expended on the 
Dolores Archaeological Program 
excavated data base - Continued 

Site No. General project Full site Crew weeks 
location equivalent expended 

5MT4480 Pool 110 8 
5MT4505 Takeline < I 
5MT4512 Pool 8 10 
5MT4513 Takeline < I 
5MT4517 Outside lakeline < I 
5MT4520 Takeline < I 
5MT4526 Outside lakeline < I 
5MT4541 Takeline < I 
5MT4545 Takeline 5 
5MT4613 Pool 12 < I 
5MT4614 Pool 12 6 
5MT4640 Takeline <I 
5MT4642 Takeline < I 
5MT4644 Takeline 12 
5MT4649 Takeline < I 
5MT4650 Pool 30 5 
5MT4651 Pool 10 < I 
5MT4654 Pool 5 < I 
5MT4671 Pool 40 31 
5MT4681 Pool 4 3 
5MT4682 Pool 6 < I 
5MT4683 Pool 32 13 
5MT4684 Pool 14 4 
5MT4690 Pool 3 < I 
5MT4725 Pool 66 3 
5MT4744 Takeline < I 
5MT4751 Takeline 2 
5MT4760 Pool 10 < I 
5MT4763 Pool 1 < I 
5MT4769 Pool 8 < I 
5MT4777 Pool 5 < I 
5MT4779 Takeline < I 
5MT4789 Pool 2 < I 
5MT4796 Pool 10 < I 
5MT4797 Pool 8 2 
5MT5094 Pool 6 < I 
5MT5096 Pool <I 
5MT5104 Pool 16 1 
5MT5106 Pool 56 4 
5MT5107 Pool 60 17 
5MT5108 Pool 46 2 
5MT5361 Pool 4 < I 
5MT5380 Takeline < I 
5MT5399 Takeline < I 
5MT5863 Outside takeline 1 
5MT5895 Takeline < I 
5DL444 Outside lakeline < I 
5DL445 Outside lakeline < I 
5DL446 Outside takeline <I 
5DL452 Outside lakeline < I 

OVERVIEW 

When the total number of FSE's for the pool area is 
considered , N = 4582 (Knudson et al. 1985), then the 
total amount of crew weeks expended amount to about 
8 percent of the pool FSE's. These figures differ radi
cally from King ( 1984:5) and the reader will have to 
assess the value of each approach . The point is that 
most methods used to assess mitigative efforts employ 
methods that simplify rather than express the com
plexity of a resource base. The DAP has attempted to 
generate a mechanism that more accurately represents 
the resource base and the mitigative effort expended 
on that resource base. 

ORGANIZATION OF THIS VOLUME 

This volume consists of 4 parts. This chapter, part I, is 
an overview of the DAP. It includes a brief history of 
the program and a summary of DAP organization. Part 
II consists of 3 chapters (additive and reductive tech
nologies and environmental archaeology) that address 
the problem domains in the general research design 
from the viewpoint of material culture. Part III is a 
summary of the culture history of the Dolores area that 
also addresses the problem domains in the general re
search design . Because the DAP made a conscious de
cision to focus its efforts on the Culture Process 
problem domain of the general research design, part IV 
of this volume centers around the program's effort to 
model Anasazi culture change from A.D. 600 to 980. 
The main body of the volume is followed by 4 appen
dixes. Appendix A consists of a listing of all of the 
absolute dates from sites excavated by the DAP. Ap
pendix B contains abstracts from all of the reports that 
describe site excavations. Appendix C is a complete 
bibliographic listing of all reports, published papers, 
meeting papers, theses and dissertations produced by, 
or in conjunction with , the program. Appendix D dis
cusses an alternative approach to resource mix. 
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Chapter 2 

ADDITIVE TECHNOLOGIES GROUP FINAL REPORT 
Eric Blinman 

INTRODUCTION 

The ATG (Additive Technologies Group) has been re
sponsible for analyses of prehistoric worked vegetal and 
ceramic materials recovered during the excavations and 
surveys of the DAP (Dolores Archaeological Program). 
These analyses have included supportive and intensive 
studies as well as the generation of inventories and basic 
descriptive data in support of field reports. Data have 
been gathered within the broad framework of the DAP 
research design (Kane et al. 1983) and the more specific 
ATG research design (Biinman 1983a). Analysis pro
cedures, definitions, and evaluations of reliability of the 
resultant data sets are provided in the ATG laboratory 
manual (Biinman et a l. 1984). 

Worked Vegetal Materials 

This category of materials is extremely diverse. It includes 
any artifact (culturally modified item) that is neither ce
ramic, stone, or bone. While the vast majority of these 
artifacts are vegetal in material class, some are only par
tially vegetal, and a few consist partially or wholly of hair 
or feathers. These items are rare in DAP collections due 
to their usually perishable nature and to the generally 
unfavorable conditions for preservation of perishable ma
terials within the archaeological contexts of the Dolores 
Project area. 

Worked vegetal materials were identified as such either 
in the field or in the laboratory. Those items requiring 
immediate efforts to stabilize their condition were given 
cursory examinations and characterizations and were 
turned over to Bureau of Land Management personnel 
for conservation. Items that were judged to be relatively 
stable were transmitted from the field to the Botanical 
Studies Section of the Environmental Studies Group for 
material identification and inventory. An identification 
number (sometimes referred to as an RV number) was 
assigned to each unique worked vegetal item at the time 
of this analysis by the A TG and was reported to the Bo
tanical Studies Section. This number and a brief descrip-

tive label are appended to data lines in the botanical data 
file that describe the material component or components 
of the item. 

After the completion of botanical analysis and after sta
bilization where req uired, worked vegetal materials were 
turned over to the A TG for description. Description con
sisted of observations of artifact form and technology of 
manufacture. Due to the diversity of this artifact category 
and the relati ve scarcity of worked vegetal items, the only 
computerized data are the brief descriptive labels in the 
botanical data file . The A TG descriptions exist as written 
records and are curated by the Bureau of Land Manage
ment, Anasazi Heritage Center. 

Ceramic Materials 

Ceramic materials consist of fired pottery, other artifacts 
of clay, and clay as a raw material. These materials con
stitute the largest single class of artifacts recovered by the 
DAP, and they have been the primary focus of ATG ef
fort. After fie ld recovery, ceramic materials were cleaned 
in the processing lab and transmitted to the ATG. In
ventory analysis (preliminary analysis) was completed, 
data were computerized, and materials were submitted 
to the Bureau of Land Management for curation. Sub
sequent to inventory analyses, subsets of ceramic mate
rials were recalled from Bureau of Land Management 
storage for intensive analyses in support of specific re
search projects required as part of the DAP and A TG 
research designs. 

Inventory analysis consisted of recording selected re
source attributes, aspects of production technology, tra
diti o nal typo logical affili atio n , art ifact form, and 
measures of quantity (counts and weights). Although ex
plicitly sherd based in design, considerable effort was also 
expended to identi fy and, in some cases, to reconstruct 
vessels within the sherd collections. Emphasis was placed 
on those aspects of pottery useful for studies of exchange 
and for support of chronological inferences. Data were 
computerized to facilitate manipulation for descriptive 
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field reports, for inventory control, and for the design of 
intensive analyses. Editing and modification of prelimi
nary analysis data have been continuous throughout the 
course of the DAP, resulting in more accurate data but 
also producing occasional inconsistencies between re
ports of early and late vintages. 

Intensive analyses have fallen into 4 broad categories. 
Calibrations of ceramic change have provided basic sup
port for the ceramic dating inferences used in descriptive 
reporting and DAP synthetic studies. Functional studies 
have used DAP reconstructible vessels as a basis for in
ferring subsistence technology and organization. Produc
tion studies have: (I) collected data on clay resource 
avai lability within the Dolores Project area; (2) charac
terized resources, unfired clays from archaeological con
texts , and finished ceramics; and (3) evaluated 
technological and social aspects of pottery manufacture. 
Finally, studies of exchange have attempted to address 
questions of social and economic interactions on the basis 
of patterns of clay and temper occurrences in archaeo
logical collections. 

WORKED VEGETAL MATERIALS 

Worked vegetal materials represent a residual class of 
artifacts, and these materials are both scarce and di
verse. Although more than 300 items fall into this ar
tifact class, their numbers are relatively insignificant 
compared with the DAP artifacts of ceramic and stone 
materials (more than I million) . The descriptions that 
follow are based on complete analyses of 283 items. 
Descriptions of the remaining items were incomplete 
at the time data were assembled for this volume as a 
result of scheduling conflicts between conservation, bo
tanical analysis, and ATG analysis. The scarcity of 
worked vegetal materials is directly related to the gen, 
erally poor conditions for preservation of perishable 
materials characteristic of most sites in the Dolores 
area. Rockshelters suitable for habitation are rare in 
the Dolores Project area, and most habitation sites are 
in open settings. As a result, the majority of worked 
vegetal materials encountered by DAP excavations are 
preserved only as carbonized fragments. Several rela
tively dry rockshelters have been excavated, but only 2 
of these sites have yielded significant amounts of un
carbonized items. 

The diversity of the worked vegetal materials is, in part, 
the consequence of their residual nature in relation to 
the analytic systems devised for the more abundant ·ma
terial classes of artifacts (Phagan and Hruby 1984; Blin
man et al. 1984). Worked vegetal materials include 
items that are undeniably cultural in origin (e.g., bas-
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ketry), materials not modified but undoubtedly cul
tural , based on their archaeological context (e.g., grass 
linings of cysts), and materials whose modification is 
minimal or equivocal (e.g., "shaped" sticks). Occa
sional faunal materials (e.g., modified feathers) are also 
included for a lack of a more appropriate administra
tive pigeon-hole. 

This diversity of materials and forms has precluded a 
consistent descriptive approach for the entire material 
class. Instead , analysis has focused on individual de
scription of form , technology, and material , with an 
effort to maintain consistency of observations between 
similar items. This approach has been most successful 
for large subsets of the class (e .g., cordage and basketry 
classes). The contents of these larger subsets are most 
amenable to comparisons with other Southwestern ar
chaeological collections, and these subsets will be em
phasized in this summation. 

Basketry 

Approximately half of the worked vegetal materials are 
woven or are raw materials probably intended for use 
in weaving. Most of these represent rigid or semirigid 
forms (basketry [Adovasio 1977: 1]) with few items flex
ible enough to be considered textiles (Kent 1983:7). 
Three classes of basketry can be defined on the basis 
of gross technique (plaiting, coiling, and twining), and 
all three classes are represented in DAP collections. In 
addition, netting is considered within the basketry 
category. 

Plaited Basketry 

This class of basketry includes those weaves in which 
all elements can be described as active (Adovasio 
1977:99). In all DAP examples, elements of the weave 
simply cross each other, with no material or size dif
ferentiation between the 2 weave directions. Plaiting in 
DAP collections is executed exclusively in yucca leaves 
or leaf strips (primarily Yucca bacatta but some ex
amples could be Yucca angustissima), and plaited items 
exhibit a restricted number of weaves and forms. Twill 
plaiting (2/2 interval) is the most common variety of 
weave ( 18 examples), with only a few items (3 examples) 
of simple plaiting (Ill interval , or checker weave). In 
2 specimens, the weave interval could not be deter
mined due to poor preservation. In only I case was the 
element crossing significantly different than 90°. Form 
edges are present in 16 examples, and are predomi
nantly simpl~ 90° self selvages. Single examples of 
coiled and braided 90° self selvages are present, as are 
several examples of twining reinforcement of selvages. 

Two plaited forms are definitely present in the DAP 
collections, and other forms may be present. Six defi
nite and 5 probable sandals have been recovered from 



2 rockshelters (Sites 5MT2151 and 5MT4683). None 
of the examples is carbonized. and a wide range of com
pleteness and workmanship is represented (figs. 2.1 and 
2.2). Mean element width varies from 2.1 to 15.7 mm. 
and although most sandals are executed with a 2/2 in
terval twill as the dominant plaiting pattern. I example 
is irregular. Loops of yucca leaf strips or yucca fiber 
cordage at the selvage or through the body of the weave 
appear to have served as anchor points to tie the sandals 
to the foot. Wear was relatively extensive on the ex
amples. All of the sandals are attributable to the rela
tively small-scale post-A.D. 920 occupation of the 
Dolores Project area and are associated with seasonal 
or small habitations. 

0 5 10 em 

Figure 2.1- Fine plaited yucca leaf sandal (RV 9) from Singing Shel
ter (Site 5MT4683) (DAP 160004). 
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The second definite plaited form is a single ring basket 
(RV 39) recovered from Pitstructure I 0 at Grass Mesa 
Village (Site 5MT23). This ring basket (fig. 2.3) was 
preserved by the burning of the structure and its con
tents, and the basket is part of a relatively large assem
blage of basketry that dates to A.D. 870-880 (Lightfoot 
et al. 1985). The yucca strips (mean width 4.8 mm) are 
plaited within a wooden (unidentified Dicotyledoneae) 
ring and the selvage is reinforced with at least I row of 
twined yucca strips. A shift in the plaiting interval from 
2/2 to 2 rows of 3/2 constitutes an intentional band 
design through the center of the basket. When found , 
the basket supported a pile of shelled corn and a small 
Moccasin Gray jar. 

The remaining plaited items in the DAP assemblage 
are too fragmentary to classify as to specific form. Many 
of these examples are similar to I or more of the sandals 
in element width or selvage characteristics, and they 
could be examples of that form. However, plaiting is a 
common technique used for matting (Adovasio 
1977: 122), and the fragment characteristics are com
patible with this form as well. None of the selvage ex
amples is similar to the ring basket, and none of the 
indeterminate items is likely to be from this type of 
form . Dates for these indeterminate fragments range 
from A.D. 660 to A.D. 920, but most are from A.D. 
840-920 contexts. 

In addition to the plaited basketry, 14 examples of 
yucca leaves or strips were recovered that could be 
either raw material for plaited basketry or disassociated 
elements from plaited items. Half of these examples 
were recovered from deposits of the 2 rockshelters, are 
uncharred, and appear to be raw material. The re
mainder are charred, and though some raw material 
may be represented , the individual items tend to be 
small and more of the examples appear to be disasso
ciated from once complete plaited forms. 

Coiled Basketry 

Coiled basketry is the most abundant of the basketry 
classes, with 56 examples in DAP collections. Coiled 
forms are constructed by sewing a continuous horizontal, 
or foundation , element in concentric rings or coils (Ado
vasio 1977:53). Individual examples range from nearly 
complete, but carbonized and poorly preserved, speci
mens to specimens represented only by I or more sewing 
elements recovered from flotation samples. None of the 
DAP examples was recovered from rockshelter deposits, 
and all are charred. More than half of the items are too 
fragmentary to describe the type of foundation used, and 
4' techniques of close coiling used in DAP coiled basketry 
consist of rods of squawbush (Rhus aromatica) wood and 
a single example of rabbitbrush (Chrysothamnus) wood. 
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Fi~ure 2.2- Coarse plaited yucca leaf sandal (RV 18) fro m Singing Shelter (Site 5MT4683) (DAP 160003) 

Figure 2.3- Plaited ri ng basket (RV 39) fro m Pitstructure 10. Grass 
Mesa Vi llage (Site 5MT23). Intact portions of the ring 
can be seen in the upper right and lower left corners 
of the photograph, and the largest area of preserved 
plaiti ng is visible in the upper right. Ears of corn and 
portions of a large coiled basketry bowl are also visible 
(DAP 161703). 

Welts consist of yucca leaf strips or rarely of retted yucca 
fiber cordage, and the rare bundles consist of retted yucca 
fiber. Sewing elements are almost exclusively prepared 
from squawbush stems. The single exception is a basket 
represented by 2 thin strips of yucca leaf that have the 
curvature and length associated with broken fragments 
of coiled basketry sewing elements. 
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Although 4 types of coiling are represented in the col
lection (fig. 2.4), 22 of the 26 specimens that could be 
analyzed are of a single type. These specimens have a 
bunched foundation of 2 rods and a welt. The rods are 
usually split squawbush stems and are usually not de
corticated. Most of the welts are th in stri ps of yucca leaf, 
but a thin 2-ply yucca fi ber cord may have been used in 
I specimen. The foundations are joined by si mple, non
interlocking, unspl it sti tches that usually encircle, but oc
casionall y pierce, the welt of the previous coil. Coil height 
ranges from 3.2 to 7.0 mm (mean = 5.4 mm), stitch width 
ranges from 1.2 to 2.0 mm (mean = 1.7 mm ), and st itch 
frequency ranges from 1.8 to 6.4 stitches/em (mean = 

4.6 stitches/em). Preserved and observable splices of the 
sewing elements are rare due to the fragmentary nature 
of the specimens, but moving ends are commonl y bound 
under, and fag ends are either bound under or clipped 
short. Splice techniques of coiled basket weavers are de
sc ribed as being hi ghl y indi vidua li sti c (Ad ovas io 
1977:90), but too few observations can be made on in
di vidual specimens to evaluate splice variation within the 
DAP collection. 

Two DAP specimens have a bunched two rod and bundle 
foundation (fig. 2.4). In both cases, the rods are split 
squawbush stems and the bundle is retted yucca fiber. 
Stitches are simple, noninterlocking, and unsplit, and 
each stitch pierces the bundle of the preceding coil. Mean 
coil heights for the 2 examples are 4.5 and 5.2 mm, mean 
stitch widths are 1.1 and 1.4 mm, and mean stitch fre
quencies are 5.1 and 7. 1 stitches/em. Splices are observ
able on only I specimen; both moving and fag ends are 
bound under. 
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A. 

B. 

D. 

Figure 2.4- Styles of foundations and stitching patterns in Dolores Archaeological Program coiled 
baskets: (a) two rod and welt, non interlocking stitch; (b) two rod and bundle, noninter
locking stitch; (c) single rod and welt, noninterlocking stitch; and (d) single rod , inter
locking stitch and wrap. 

The remaining 2 coiling types (fig. 2.4) are represented 
by a si ngle specimen each. One is based on a single rod 
and welt foundation. Stitches are simple, noninterlock
ing, unsplit , and encircle the rod of the preceding coil. 
Mean coil height is 6.0 mm, mean stitch width is 2.3 mm, 
and there are 2.7 stitches/em. One fag end is visible and 
is bound under. The last coiling type is based on a single 
rod foundation with unsplit interlocking stitches that al
ternate encircling the previous foundation rod and wrap
ping the current foundation rod . Mean coil height is 
3.5 mm, mean stitch width is 2.7 mm, and there are 2.5 
stitches/em. No splices are visible on this specimen. 

Coiled basketry forms are difficult to reconstruct for DAP 
collections due to the fragmented nature of the remains. 
In 8 cases, sufficient portions of baskets were preserved 
to described the relative relationship between basket base 
and wall. In 3 cases, no clear distinction could be made 
between base and wall of the items, suggesting they were 
shallow bowls in form . Two of the items appear to have 
been 30 em or greater in original diameter, and one may 
have been 15 em in diameter. In 5 cases, a juncture be
tween base and wall could be identified based on changes 
in the rate of coil curvature from the center of the spec
imen outward, suggesting a deep or steep-sided bowl 

form. Estimated base diameters were 15 em, 20 em, and 
20-30 em for 3 specimens; one relatively well preserved 
specimen had an 11-cm-diameter base and an 8-cm-high 
wall , and no estimate could be made for the base diameter 
of the fifth item. In all cases where form could be iden
tified, the foundation typ~s other than 2 rod and welt 
were used to create deep bowl forms. 

The temporal distribution of DAP coiled baskets spans 
the A.D. 660-980 period, but most were recovered from 
contexts dating between A.D. 860-920. Two rod and welt 
foundations are ubiquitous throughout the entire period, 
and all of the minority foundations occur in a single 
assemblage (Pitstructure 10 at Site 5MT23) dating to 
A.D. 870-880. The preponderance of2 rod and welt foun
dations in DAP collections is compatible with the tem
poral patterns in coiled basketry technology perceived by 
Morris and Burgh ( 1941 : 13), assuming that 2 rod and 
welt foundations were subsumed within their 2 rod and 
bundle category. 

Morris and Burgh perceived a tendency for stitch width 
to vary through time, with the finer stitch widths occur
ring in later (Pueblo III) assemblages ( 1941 : 12). This, cou
pled with the claim that basketry is "as precise a time 
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marker as any other artifact class" (Adovasio and Gunn 
1977: 139), prompted an investigation into temporal var
iation within technological aspects of the DAP coiled bas
ketry assemblage. The only measurements consistently 
observable within the DAP specimens were mean coil 
height, mean stitch width, and mean stitch frequency (3 
of the 4 motor skill measurements used in previous stud
ies of variation in coiled basketry from ethnographic and 
archaeological collections [Adovasio and Gunn 1975:73, 
1977:140]). These measurements were assembled for all 
DAP 2 rod and welt foundation baskets, the measure
ments were grouped by time period, and the data were 
submitted to a discriminant analysis (SPSS [Klecka 
1975]). 

Two cases were assigned to the A.D. 660-720 period, 
case was assigned to the A.D. 720-800 period, 6 cases 
were assigned to the A.D. 840-880 period, and 6 cases 
were assigned to the A.D. 880-920 period. These samples 
are small and the temporal representation is discontin
uous, but the data do provide a test of the potential res
olution of temporal change in these attributes. F statistics 
and the significance of the differences between the tem
poral groups are presented in table 2.1. The only 2 groups 
for which the observed differences are unlikely to be due 
to chance are the A.D. 660-720 and 720-800 periods. A 
plot of the discriminanat scores of the cases for functions 
I and 2 is presented in figure 2.5, and the scatter char
acteristics reinforce the minimal nature of the distinctions 
evident in the F statistics. Classification based on the 
discriminant functions resulted in assignment of only 
33 .3 percent of the cases to their correct groups. 

Interpretation of the results of the discriminant analysis 
is limited somewhat by the small samples involved, but 
no suggestion of precise temporal resolution is inherent 
in the variation in the motor skill measurements taken . 
This implies that: (I) no temporal variation occurs in the 
measured attributes: (2) the variation is not significant at 
the scale of the time intervals used to group the DAP 
collections; or (3) the temporal variation is too incon
sistent to be distinguished with the small samples avail
able from DAP collections. 

Analyses by Adovasio and Gunn (1975, 1977) suggested 
that individual weavers and their skill levels may provide 
another possible source of variation in the measured at
tributes. Spatially coherent groups of coiled baskets from 
excavations at Antelope House in Canyon de Chelly, Ar
izona, were validated by discriminant analysis, support
ing the contention that the spatial groups represented the 
products of discrete weavers or groups of weavers that 
shared motor habits (presumable as a result of learning 
patterns of interaction frequency) . The conditions of 
preservation of coiled baskets in DAP collections tend to 
result in cluster samples, with the recovery of multiple 
items from single structure floors. This allows the baskets 
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Table 2.1 - F statistics and significances of differences 
between temporal groupings of 2 

rod and welt coiled baskets. 

Time period 660-720 720-800 840-880 
(A.D.) 

720-800 3.72 
(0.06) 

840-880 2.72 0.95 
(0.11) (0.42) 

880-920 2.70 0.90 0.08 
(0.12) (0.44) (0.93) 

Probabilities are expressed in parentheses below F values. 
Probabilities reflect the likelihood that the observed dif
ferences between the groups could be the result of chance, 
given the variability observed within the groups being 
compared. Differences are regarded as potentially signif
icant if the listed probability is less than 0.10. 

to be grouped as assemblages that are contemporary, and 
the spatial association within a structure allows their 
interpretation as the property, if not the handiwork, of 
individuals or households. 

The motor skill data from the DAP coiled baskets were 
used in a second discriminant analysis, but this time the 
data were grouped by structure provenience. Two of the 
structures contained single 2 rod and welt baskets, 2 struc
tures contained 2 such baskets, and 3 structures contained 
3 baskets. F statistics and significances for the differences 
between the groups are presented in table 2.2 . Five of the 
21 possible pairings of groups have a probability of less 
than 0.1 of being different solely on the basis of chance. 
This does not represent a strong discrimination of prov
eniences, but is stronger than the differences identified 
between the temporal groupings. 

The scatter plot of the 2 discriminant function scores for 
the cases (fig. 2.6) portrays the cases and the centroids 
for the groups. Although overlap is evident, a much better 
separation of the groups occur than was true of the tem
poral scatter plot (fig. 2.5). Subsequent classification re
sults based on the discriminant functions produced 
correct classifications 66.7 percent of the time, also some
what better than the temporal functions. These results 
(moderately successful discrimination) are similar to 
those achieved in the analysis of the Antelope House 
basketry (Adovasio and Gunn 1975, 1977). 

These findings demonstrate that basketry items used 
within a single household context will tend to be more 
similar to each other than they will be to basketery items 
from other households. This probably reflects the asso
ciation of a household assemblage with a single weaver 



N 

z 
0 

ti 
z 
::> ._ 0 

>-z .. z 
i 
0: 
~ -2 

" 
-' .. 
u z 
0 z 
~ - 4 

- 6 

A.D. 660 - 720 0 
A.O. 720 - 800 e 
A.D. 840-880 • 
A.D. 880-920 A 

• • • 
0 

• • 
• 

-· - 2 0 

CANON ICAL DISCRIM INANT FUNCTION I 

Figure 2.5- Discriminant scores for 2 rod and welt coiled baskets 
grouped by time period. 

or with a group of weavers that share motor patterns and 
aesthetic principles. However, the extension of these re
sults to the discrimination of individual or related weavers 
within a collection of basketry whose provenience and 
contemporaneity is unknown does not appear to be war
ranted . The most similar provenience groupings (where 
groups consist of2 or more baskets) are from Pitstructure 
10 at Grass Mesa Village and from Pitstructure 7 at 
McPhee Pueblo (Site SMT4475). These structures are 
separated in time by approximately 20 years and in space 
by approximately 6.5 km. 

Twined Basketry 

Twined basketry is represented in DAP collections by 
37 fragments. All but 3 examples are carbonized, and 
the 3 uncarbonized fragments are the only examples of 
twining from either of the rockshelters. Original forms 
of twined items can only be identified in 5 instances 
due to fragmentation and poor preservation. These 
forms include I mat, 3 pieces of a feather blanket, and 
what appears to be part of a twined sandal. The re
maining 32 examples of twining are all from flexible 
items (cordage warps and wefts) and could be derived 
from mats, sandals, or possibly bags. 

The single mat (RV 41) was recovered from Pitstruc
ture 44 at Grass Mesa Village, and dates within the 
A.D. 880-900 period. It is unique in construction char
acteristics relative to the remaining DAP twined ma
terials, consisting of a double warp of reed (Phragmites) 
culms, held together by rows of S-slant twining at 
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16.5-mm intervals. The weft elements are 2-ply, Z-spin , 
S-twist cordage of retted yucca fiber. The original size 
of the mat is unknown and no selvages were preserved. 
No other open twining or twining of reed warps is pres
ent in DAP collections. and none of the other examples 
of twining in DAP collections can be interpreted as 
representing mats. 

The 3 feather blanket fragments were recovered from 
LeMoc Shelter (Site SMT2151 ), and their interpreta
tion is probable but not definite . Two of the fragments 
consist of short yucca-strip or fiber cores wrapped with 
feathers and bound with yucca leaf strips. The remain
ing fragment consists of a short length of 4-ply, Z-spin, 
S-twist yucca fiber cordage wrapped with feathers and 
bound with yucca strips. Although none of the frag
ments was charred, none was longer than 3 em when 
found , and no twining elements were associated with 
the feather-wrapped cords. The interpretation of these 
items as parts of a twined feather blanket is based on 
their similarity to descriptions of feather blanket warps 
from other areas of the Southwest (Guernsey 1971:93, 
Rohn 1971 : 113; Kent 1983:fig 7g). They could repre
sent portions of feather cord woven into some other 
form (e.g., a sock [Rohn 1971 :fig. 132)). One of the three 
examples may date to the ninth century A.D., but the 
degree of disturbance of the rockshelter deposits makes 
the temporal affiliation of all of the fragments 
uncertain. 

The single possible twined sandal fragment (RV 2) was 
recovered from Pitstructure I at Chindi Hamlet (Site 
SMT4684) and is dated to the last decades of the sev
enth century A.D. (Tucker 1983). The item is charred 
and fragmentary, and what remains of the surface of 
the weave has been obscured by burning. Enough is 
visible at the fragment edges to classify it as close 
twined on single warps of 3-ply, Z-spin, S-twist yucca 
cordage ( 1.6 mm diameter) . The weft elements appear 
to be single-ply yucca fiber (0.8 mm diameter), but the 
direction of spin cannot be determined. Side selvages 
are continuous, and the preserved end selvage appears 
to consist of warps folded back into the third or fourth 
weft row from the end. The interpretation of this item 
as a sandal is based on the width of the item and the 
location of an irregularity on the surface near the end 
selvage that may represent the remains of a toe strap. 

The remaining 32 examples of twining are too small to 
identify their original forms. However, all of the re
maining fragments are close twined and are composed 
of yucca fiber cordage warps and wefts. S-slant twining 
(16 cases) is more than twice as common as Z-slant 
examples (6 cases), and the majority of the items have 
2-ply warps (24 items) and single-ply wefts (21 items). 
Most of the 2-ply cordage (14 cases) is based on Z-spun 
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Table 2.2 - F statistics and significances of differences between structural groupings of 2 rod and welt coiled baskets 

Provenience Site 5MT23 Site 5MT23 Site 5MT2193 Site 5MT4475 Site 5MT4477 Site 5 MT 4684 
Pitstructure 10 Pitstructure 44 Pitstructure I Pitstructure 7 Pitstructure 2 Pitstructure 4 

Site 5MT23, 1.71 
Pitstructure 44 (0.25) 

Site 5MT2193, 0.67 0.62 
Pitstructure I (0.54) (0.57) 

Site 5MT4475, 0.12 1.59 1.02 
Pitstructure 7 (0.89) (0.27) (0.41) 

Site 5MT4477, 1.91 1.73 2.46 1.18 
Pitstructure 2 (0.22) (0.25) (0.16) (0.36) 

Site 5MT4684 4.18 4.09 4.29 2.50 0.07 
Pitstructure 4 (0.06) (0.07) (0.06) (0.15) (0.93) 

Site 5MT5107, 5.21 1.52 2.75 3.85 1.14 2.67 
Pitstructure 2 (0.04) (0.28) (0.13) (0.07) (0.37) (0.14) 

Probabilities are expressed in parentheses below F values. Probabilities reflect the likelihood that the observed differences 
between the groups could be the result of chance, given the variability observed within the groups being compared. 
Differences are regarded as potentially significant if the listed probability is less than 0.10. 
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Figure 2.6- Discriminant scores for 2 rod and welt coiled baskets 
grouped by structure provenience. 

plies, while the single-ply wefts are predominantly S
spun ( 14 cases). Size of the warp and weft elements is 
determined by ply of the cordage used (mean diameters 
of single-ply [ 1.2 mm] and double-ply ( 1.8 mm] cords 
are the same for both warps and wefts). The temporal 
distribution of these twined fragments spans A.D. 660-
920, with the majority derived from 2 A.D. 660-700 
pitstructures at Chindi Hamlet. 
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Netting 

Although the inclusion of these items under basketry 
may be questioned due to their flexible nature, they are 
similar in both material and flexibility to some of the 
twined basketry fragments described above. Only 3 net
ted items have been identified in DAP collection, and 
although their forms are indeterminant, they are prob
ably all fragments from flexible bags. Each of the 3 is 
unique to a degree, but all appear to be knotless netting 
or looping (Rohn 1971 :122; Kent 1983:47-51). A small 
fragment of unburned (presumably human) hair netting 
(fig. 2. 7) was recovered from LeMoc Shelter, but the 
fragment cannot be dated with confidence due to the 
disturbed nature of the deposits. Two small pieces of 
yucca fiber cordage netting (RV's II and 14) were re
covered from surficial deposits at Grass Mesa Village 
and are likely to predate A.D. 900. The first piece (RV 
II) consists of tightly looped, 2-ply, S-spin, Z-twist 
yucca fiber cordage (fig. 2.8). Although the form cannot 
be identified, it is likely to have been a bag similar to 
those illustrated by Kent (1983:figs. 15 and 16). The 
second item (RV 14) consists of a small ring of cordage 
through which 15 cordage strands have been looped and 
then secured with an extremely fine row of twining. 
This appears to be the base or start of an open net bag 
that would have been completed with subsequent rows 
of cordage loops. 

Felted Material 

One example of matted or felted material (R V 12) was 
recovered from Pitstructure 10 at Grass Mesa Village. 
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0 .5 2cm 

Figure 2.7- Fragment of hair netting (RV II) from LeMoc Shelter (Site 5MT2151). 

The appearance of the fiber mass is unlike the appear
ance of quids or other bundles of retted fiber that occur 
in DAP collections. The item consists of a charred mass 
of 2 types of fibers that cross and intertwine without a 
specific orientation. Some of the fibers appear to be 
retted yucca, and the others were identified (with low 
confidence) as cotton (Gossypium). The interpretation 
of the material as part of a basketry or textile item is 
problematic because it was not associated with any 
stitching or cordage, but the appearance of a felted ma
terial is similar to that used in a felted pouch from Long 
House at Mesa Verde National Park (Osborne 
1980:337, fig. 414). 

Cordage 

The second largest category of worked vegetal materials 
in DAP collections includes twine, braids, and miscel
laneous bindings. Forms can be identified for some of 
these items, but most of the items represent disasso
ciated fragments from larger basketry, textile, or other 
forms. All of these items are similar in material in that 
they are portions of or have been prepared from yucca 
leaves. 

Twine 

Twine is the largest subset of this class of materials, 
with 40 examples in DAP collections. All examples are 

based on retted yucca fiber, and all but 4 strands are 
preserved by charring. Most of the classifiable speci
mens are 2-ply (N = 25) or 3-ply (N = 3). Six examples 
were recovered in which multiple strands of 2-ply twine 
were twisted together to form larger cords. Five of these 
consisted of two 2-ply strands, and one consisted of 
three 2-ply strands. Mean diameter of the 2-ply strands 
is 2.8 mm, the mean for 3-ply twine is 3.2 mm, and the 
multiple-twist strands range between 4 and 7 mm in 
diameter. 

Spin and twist directions for the twine are nearly 
equally represented. S-spin yarns are slightly more com
mon (N = 19) than Z-spin yarns (N = 15) in the col
lection, and due to the presence of some strands of 
multiple-twist cordage with both S-spin and Z-twist, 
initial S-twists are slightly more common (N = 18) than 
initial Z-twists (N = 15). All but one of the multiple
twist cords was finished with a Z-twist. This relatively 
equal representation of spin and twist directions is un
like the tendency for single directions to predominate 
in other Mesa Verde region collections (Rohn 
1971 :table 13; Osborne 1980:table 21 ). However, sev
eral of the individual DAP site collections are domi
nated by single spin and twist directions. 

All of the twine fragments are relatively short and their 
functional forms are indeterminate. One piece was tied 
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Figure 2.8 - Fragment of yucca cordage netting (RV II) from Grass Mesa Village (Site 5MT23). 

into a figure-eight knot, but the remaining examples 
were not manipulated. Mean diameter of the 2-ply 
twine fragments (2.8 mm) is slightly larger than the 
mean diameter of the 2-ply cordage used in twined bas
ketry items ( 1.8 mm). This implies that most of the 
pieces of twine are not disassociated from twined bas
ketry items. Supporting this contention is the predom
inance of Z-span plies in the basketry cordage as 
opposed to the relatively equal representation of Z- and 
S-spun plies in the 2-ply twine. However, cordage pieces 
may relax their twists somewhat when disassociated 
from a twined item, effectively enlarging their apparent 
diameter. 

Braids 

Braids are relatively rare in DAP collections and fall 
into 2 size classes. Four pieces of three strand braid 
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have been identified. Two of these are woven from ret
ted and S-spun fiber, I is woven of fiber but the char
acteristics cannot be determined, and I consists of 
woven leaf strips. The fiber braids range from 3.8 to 
5.5 mm in diameter, and the leaf strip braid is flat and 
is 9 mm across. All of these are charred and fragmen
tary, and no form can be identified. 

Three larger braids were all recovered from Pitstructure 
210 at Rio Vista Village (Site 5MT2182). Their condition 
is poor, but each consists of at least 4 and probably 6 
elements woven into a rectangular braid. The individual 
elements are 2-ply, Z-spin , S-twist cordage (3 to 4 mm 
diameter), and the finished braids range from 7.4 by 
14.3 mm to 14.2 to 17.5 mm in cross section. Each braid 
appears to have been at least 2.5 m in length based on 
field observations, but only short sections were preserved 
well enough to recover for laboratory examination. Each 
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braid terminates at I end with a loop, but opposite end 
terminations could not be identified. In I case, the loop 
is complete, is about 6.5 em long, is formed by braiding 
strands back into the body of the braid, and the loop is 
penetrated by the braid, forming a noose. The loops on 
the remaining specimens can be identified as such but 
are incomplete. The characteristics of the best preserved 
specimen are similar to the descriptions of several braids 
recovered by Guernsey and Kidder in northeastern Ar
izona ( 1974:79-80, plate 32). These complete specimens 
are described as snares and are interpreted as functioning 
in the capture of larger game. Extension of this interpre
tation to the Pitstructure 20 I examples is speculative but 
reasonable. 

Miscellaneous Bindings 

In addition to the examples of prepared twine and braids, 
14 examples of more expedient bindings are present. 
These consist of yucca leaves or leaf strips that have been 
knotted and presumably used to hold other materials to
gether. Some of these bindings retain the circular forms 
(e.g. , posts or bundles) around which they were wound, 
but most are simply fragments that retain knots as evi
dence of their use. Most of these materials would be de
scribed as potential raw materials for plaited basketry if 
they were not knotted or twisted. Square knots are the 
most common among the bindings, with single examples 
of granny, overhand, figure eight, and half hitch. All but 
I of the binding strips were recovered uncharred from 
the 2 rockshelters, and some may date to occupations 
after A.D. 920. 

Assemblages of Worked Vegetal Materials 

Although preserved perishable items are rare in DAP ar
chaeological contexts, the necessary conditions for pres
ervation (burning or dry deposits) tend to result in the 
recovery of clusters of items. Burned materials are usually 
confined to structure interiors, and the materials tend to 
be de facto refuse (Schiffer 1971 : 160). This category in
cludes items that were deliberately abandoned prior to 
structure collapse (often worn out or low value items) 
and functional items, the destruction of which (as a result 
of set or accidental fires) entailed an economic loss to the 
associated household or households. Regardless of the 
systemic context represented, containment within a 
structure implies both a temporal and functional rela
tionship between the items within a cluster. 

Unburned materials are preserved in any dry deposits and 
thus are not restricted to structure interiors. Few of the 
unburned items in DAP collections are associated with 
structures, and most appear to be from primary or sec
ondary refuse contexts as opposed to de facto refuse con
texts. As such, contemporaneity is difficult to establish, 
and confidence in broader dating resolution is dependent 
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upon the amount of disturbance associated with site oc
cupations or historic looting. Unfortunately, the 2 dry 
rockshelters that have produced the majority of the un
burned vegetal artifacts in the DAP collections have ex
perienced both prehistoric and historic disturbance, and 
both have been the locus of post-A.D. 900 as well as pre
A.D. 900 occupations (unlike most of the open sites ex
cavated by the DAP). Thus, most of the unburned ma
terials are ambiguous in temporal affiliation. 

Assemblages of Perishable Materials in 
Burned Structures 

Although structure burnings can preserve worked vegetal 
material, such preservation is at best incomplete. Char
ring of individual items may be partial, resulting in total 
combustion of portions or in decay of uncharred por
tions. Charred specimens are fragile and are susceptible 
to physical damage during structure collapse as part of 
the burning process and during disturbance subsequent 
to structure collapse. Postdepositional disturbance in
cludes archaeological recovery efforts, and many speci
mens could be noted or briefly described in the field , with 
only samples of the specimen surviving for laboratory 
examination . Similarly, a large number of worked vegetal 
materials are derived from soil samples (e.g., from hearth 
fills) and consist of minute fragments. As a result of these 
factors, assemblages of burned perishable materials are 
incomplete at best. 

Thirteen DAP structures are associated with four or 
more worked vegetal items (including worked wood and 
miscellaneous materials not considered basketry or cor
dage). Occurrences of classes of basketry and cordage 
(bindings) in these structures are listed in table 2.3. 
Coiled basketry, cordage, and twined basketry classes 
are equally ubiquitous, occurring in 8 of the 13 struc
tures. All structures with twined items include at least 
I flexible, twined item based on cordage warps and 
wefts, and if these are included in the cordage evalu
ation , cordage (in I form or another) occurs in 10 of 
the 13 structures. Plaited items are rare relative to the 
other basketry types, and looped and felted items occur 
in only I assemblage. Braids occur in 3 structures, but 
braided snares are only represented in I of these. Bind
ings are present in only 2 structures. 

The numbers of types of materials associated with any 
given structure are very limited. In all but I case, struc
tures are associated with 4 or fewer of the basketry and 
cordage types. This is not unexpected for those struc
tures from which relatively few worked vegetal items 
were recovered. However, the mean number of indi
vidual basketry and cordage items is 7.9 for these 13 
structures. This tendency for multiple occurrences of 
singly basketry or cordage types may be due to frag
mentation of originally single items in a few cases, but 
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Table 2.3 -Occurrences of basketry and cordage types in structure assemblages 
containing 4 or more worked vegetal items 

Site No. Pitstructure Basketry type Cordage type 
No. Plaiting Coiling 

5MT23 10 + + 
(N = 26) 

5MT23 44 + 
(N = 7) 

5MT2182 + 
(N = 3) 

5MT2182 201 
(N = 3) 

5MT2858 + 
(N = 4) 

5MT4475 7 + 
(N = II) 

5MT4475 9 + 
(N = 12) 

5MT4477 + 
(N = 5) 

5MT4477 2 + 
(N = 10) 

5MT4644 
(N = 13) 

5MT4684 + 
(N = 12) 

5MT4684 4 + 
(N = 20) 

5MT5107 2 + + 
(N = 7) 

Sample sizes reflect basketry and cordage items only. 

in most instances the uniqueness of individual items is 
suggested by slight differences in attributes or large spa
tial distances between the finds . Multiple occurrences 
are also unlikely to be due to preferences of individual 
households for particular technologies because of the 
limited functional replacement potential between the 
classes of worked vegetal material. Therefore, variation 
in types of materials present is probably a result of both 
the vagaries of preservation and the selection of ma
terials for discard in the cultural contexts of de facto 
refuse. 

The single exceptional structure assemblage is from Pit
structure I 0 at Grass Mesa Village, which has at least 
I item representing each class except braids. This di
versity is based on a sample of 28 items, all but 2 of 
which are basketry or cordage. The conditions of de
struction of Pitstructure I 0 appear to be catastrophic 
in that nearly all of the material culture associated with 
the structure floor was usable or perhaps was even in 
use at the time of structure destruction (Lightfoot et al. 
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1985). This includes whole pottery vessels, corn (both 
shelled and on the ear), and the worked vegetal mate
rials discussed here. 

In addition to the diversity of technological classes rep
resented within the Pitstructure I 0 assemblage, consid
erable variety occurs within classes. The 3 minority 
types of coiled basketry foundations in DAP collections 
are based on specimens from this structure, and at least 
4 deep or steep-sided coiled basketry bowl forms are 
present in addition to 3 shallow bowl forms. Plaiting 
is represented by a ring basket and by 6 fragments of 
at least 2 types of forms (although none of the forms 
can be specified). Only single items of twining, netting, 
and felting are present. Cordage present includes ex
amples of 2-ply twine and a knotted yucca leaf strip. 

The richness of this assemblage is due in part to the 
intensity of the fire that destroyed the strucure and in 
part to the probable "in use" context of the floor ma
terials at the time of destruction. However, as rich as -· 



this assemblage is, it is only a sample of what may have 
been associated with the structure. Construction of Pit
structure II subsequent to the burning of Pitstructure 
I 0 destroyed at least half of the floor area of the earlier 
pitstructure and an unknown amount of associated ma
teri al culture. Based on the assumption that the Pit
structure 10 assemblage is representative of a "normal" 
complement of perishable material culture, the role of 
basketry in household toolkits is seriously underesti
mated from the other de facto refuse assemblages. 

Assemblages of Perishable Materials in Dry Deposits 

The perishable material assemblages associated with 
the 2 rockshelter deposits are markedly different from 
the burned structure assemblages. Evidence of coiled 
basketry is Jacking from the rockshelter deposits 
(table 2.4), and although twining is present in I case 
(feather blanket fragments), examples of this technique 
are scarce compared to their occurrences in the struc-· 
ture assemblages. Examples of plaiting are abundant in 
the rockshelters, primarily in the form of sandals and 
a single example of netting (hair rather than yucca fiber) 
was recovered. Bindings are abundant from the rock
shelter, with knotted yucca leaves or leaf strips ac
counting for 27 to 32 percent of the total of basketry 
and cordage items recovered . 

Whereas the condition of the burned worked vegetal 
materials is a consequence of a combination of state at 
discard, degree of burning, and physical damage at the 
times of deposition and excavation, the condition of 
the rockshelter materials is determined primarily by the 
state of the material. at time of discard . All of the whole 
and partial plaited sandals exhibit some attrition of the 
basal surface due to use, and although not necessarily 
worn out, even the whole examples are well worn . The 
possible feather blankets are represented by short warp 
segments only, and the netting is fragmentary (part of 
the netting condition may be due to the greater deg
radation of animal fiber than vegetal fiber, even in rel
atively dry deposits) . Twine pieces are short fragments , 
but the yucca leaf bindings are generally complete (i .e., 
whole leaves or leaf strips are present). 

The contexts are characteristics of most of the rock
shelter materials suggest they include considerable re
fuse. Most of the materials are not associated with 
structure floors; instead they are derived from fill or 
refuse deposits. With the possible exception of the 
whole sandals, most of the rockshelter materials appear 
to have been discarded in a worn or fragmentary state. 
Further, the most common whole materials are the ex
pedient yucca leaf bindings, and their frequency rela
tive to plied cordage fragments is opposite that of the 
structure assemblages. 

ADDITIVE TECHNOLOGIES 

Interpretations 

Assuming that the rockshelter materials can be char
acterized as secondary refuse (Schiffer 1972: 161 ), they 
provide a complementary perspective to the de facto 
refuse or use-association materials of the burned struc
ture assemblages. Use lives of coiled baskets appear to 
have been long, resulting in their under-representation 
in refuse as opposed to structure assemblages. Simi
larly, yucca leaf bindings are under-represented in the 
structure assemblages as opposed to the refuse, sup
porting the interpretation of expediency and rapid dis
card. Twined and plaited materials also appear to have 
had long uselives, with resultant underrepresentation 
in trash accumulations, although plaited sandals are a 
notable exception. 

This interpretation assumes that temporal and func
tional differences are not contributing to the observed 
differences between the burned and unburned assem
blages. Considerable post-A.D. 920 (Pueblo II) affili
ated materials contribute to the unburned assemblages, 
whereas the burned assemblages represent only A.D. 
660-920 materials (late Basketmaker III through Pueblo 
I). In addition, all of the burned assemblage materials 
are associated with habitations (pitstructure floors) , 
whereas the unburned materials are derived from sea
sonal and limited activity refuse as well as habitation 
refuse. If the assumptions of no influence from these 
temporal and functional factors are not warranted, then 
the inferred magnitude and character of the comple
mentarity between burned and unburned assemblages 
is questionable. However, it is likely that either assem
blage type alone provides a biased view of the role of 
worked vegetal materials in the Dolores area cultural 
system. 

CERAMIC MATERIALS 

Ceramic collections constitute the largest single analytic 
class of artifactual material recovered by the DAP, ex
ceeding 550 000 items. Three major types of analyses 
have been carried out on these items or on subsets of 
these items. These analyses have included preliminary or 
inventory analysis of sherds, formal descriptions of re
constructible vessels, and refiring or controlled oxidation 
studies of clays and selected sherds. Data from these anal
yses in turn have supported a variety of descriptive and 
interpretive efforts. This section of this report summa
rizes the content and structure of the ceramic data bases 
and the justification and practice of DAP ceramic dating. 

Ceramic Data 

Nearly all DAP ceramic data are generated by 3 basic 
ceramic analysis systems. " Preliminary analysis" is the 
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Table 2.4 - Occurrences of basketry and cordage types from dry rockshelter deposits 

Site No. Basketry type Cordage type 
Plaiting Coiling Twining Netting Felting Twine Braid Binding 

LeMoc 
.Shelter 

Site 5MT2151 
(N = 25) 

Singing 
Shelter 
Site 5MT4683 
(N = 15) 

+ 

+ 

Sample sizes reflect basketry and cordage items only. 

most intensive and extensive data gathering procedure. 
All DAP ceramic ma~erials undergo preliminary analysis, 
and it is designed to provide resource, technological, ty
pological, and functional information, as well as a com
plete inventory. Vessel form analysis is carried out on all 
reconstructible vessels identified within the larger sherd 
collection; this analysis provides a record of form , size, 
and wear attributes. Finally, refiring studies compile gross 
compositional data for clay and selected sherd samples. 

Preliminary Analysis 

The DAP preliminary analysis system for ceramics was 
intended to record selected ceramic attributes as well as 
subjective evaluations of geographic and typological af
filiations (Biinman 1983a; Blinman et al. 1984). The sys
tem is explicitly sherd based, splitting individual 
provenience collections into groups of sherds that share 
values for all descriptive attributes. Depending upon the 
size of the provenience collection and the attributes of 
the included sherds, groups can consist of from I to sev
eral hundred sherds. With few exceptions, each group (or 
catalog item number) within each provenience designa
tion is the unit of inventory for storage and retrieval 
through the Bureau of Land Management, Anasazi Her
itage Center. 

Selected technological attributes (firing atmosphere, sur
face manipulation , polish, fugitive pigment application, 
slip, paint type, paint color) were recorded for each group 
of sherds. These were recorded in an effort to provide 
explicit documentation of some of the observations used 
in subsequent subjective typological classification. In ad
dition, these data provide the basis for calculation of pro
duction-step-based value measures (Feinman et al. 1981 ), 
defining subsets of typological categories, and defining 
subsets of the total data base for intensive analyses. 

The single resource attribute recorded during preliminary 
analysis was temper. Temper types were classified during 
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binocular microscope examination (20X) of freshly bro
ken sherd cross sections. An explicit effort was made to 
split rather than lump temper types during analysis 
(within the limits of consistency and perception imposed 
by binocular microscope examination); as a result, 32 
temper classes have been used in describing DAP ce
ramics. Most (24) of these temper types are interpreted 
as representing variability within Mesa Verde region ce
ramic materials. Definitions of the temper types, evalu
ations of the consistency of their use, and comparisons 
with petrographic analysis data are presented by Blinman 
et al. (1984:18-49). 

Regional and temporal/stylistic affiliations of sherds an! 
recorded as slightly modified traditional pottery type des
ignations. Temper type, technological attributes, and dec
orative style are used to identify non-Mesa Verde 
ceramics and to assign sherds to broad regional/culture
affiliations ("culture categories") (Wilson and Blinman 
1985a). Within each culture category, sherds are assigned 
to specific types where sufficient stylistic characteristics 
(e.g. , design or surface manipulation) were observable 
and could be compared with published or accepted type 
descriptions. Where specific type assignment was not pos
sible, sherds were placed into "grouped types," descriptive 
categories that imply considerably less temporal resolu
tion than is implied by the specific types. 

Mesa Verde region ceramics make up the vast majority 
of DAP collections (99.2 percent). They have been as
signed to areas of origin (manufacturing tracts [Lucius 
1981]) within the Mesa Verde region based on geographic 
patterns of temper or clay use (Biinman 1983b; Blinman 
et al. 1984:68-71 ). The geographic correlates of specific 
temper use are poorly known due to the limitation of 
DAP activities to Dolores Project-related construction 
features and to the relative scarcity of comparable temper 
analyses from other portions of the Mesa Verde region . 
Tentative geographic correlates of the tracts are presented 
in figure 2.9. The boundaries are tentative due to the 
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Figure 2.9- Approximate geographic locations of ceramic manufacturing tracts within the Mesa Verde region. Boundaries are 
tentative and are most appropriate for the A.D. 720-920 period. 

scarcity of information, and the locations and extents of 
the various tracts are known to change through time 
(boundaries presented here are expected to be most ap
propriate for the A.D. 720-920 time period). 

Definitions of the Mesa Verde pottery types used in DAP 
classifications conform largely to the descriptions pre
sented by Breternitz et al. ( 1974). In addition, 4 new types 
have been formally proposed based on DAP analyses. 
Dolores Brown (Lucius and Wilson 1981a), provides a 
label for items (usually crude figurines or pinch pots) 
manufactured of silt-rich alluvial clays and fired in a 
poorly controlled reducing atmosphere. Dolores Red (Lu
cius and Wilson 1981 b) is a Mesa Verde analog for Tai
Iahogan Red (Daifuku 1961 :49-50). It describes sherds in 
which a crushed-igneous-rock-tempered gray body clay 
has been heavily slipped with an untempered blood-red 
clay. Dolores Red is the earliest occurring red ware in 
DAP collections (ca. A.D. 730) and may be a precursor 
for the San Juan Red Ware tradition. Dolores Corrugated 
has been proposed as a corrugated type with rim eversion 
intermediate between the eversion characteristics of Man
cos Corrugated and Mesa Verde Corrugated (Lucius and 
Wilson 1981b). The type was defined to more precisely 
exploit the observed temporal variation in rim eversion 
of corrugated jars (Wilson and Waterworth 1982), and 

its use implies a restriction of the original definitions of 
Mancos Corrugated and Mesa Verde Corrugated. Finally, 
McPhee Black-on-red has been defined as a variety of 
Bluff Black-on-red (Wilson and Errickson 1985). It is dis
tinguished from other Bluff Black-on-red sherds on the 
basis of sherd temper, and the justification for its desig
nation is its consistent late appearance (post-A.D. 875) 
and widespread distribution across the Mesa Verde 
region . 

As with the non-Mesa Verde ceramics, many sherds can
not be assigned to specific pottery types due to ambiguous 
characteristics. These are assigned to a variety of grouped 
types, the definitions of which are usually based on tech
nological characteristics (Blinman et al. 1984:78-89). The 
choices of characteristics for grouped type distinctions are 
based on perceived potential for temporal resolution in 
dating arguments, and the grouped types are reported and 
manipulated as if they were types. Grouped types can be 
distinguished from formal types by the lack of geographic 
roots for grouped type names. 

Vessel form classes are recorded to represent the prefiring 
or intended form of the vessel. Since the vessel form clas
sification must be based on sherd attributes, considerable 
variation in precision occurs, depending upon the portion 
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of the vessel represented by the sherd. As examples, only 
appropriately incurving rim sherds can be identified as 
seed jars, and body sherds from gray ware ollas, pitchers, 
seed jars, cooking jars, and even bowls (unpolished and 
unpainted gray ware body sherds) are indistinguishable 
and are classified as jar sherds. Handle and lug types are 

• also identified as vessel form classes, as are prefiring mod
ifications such as perforations. 

Whereas vessel form and technological attributes are fo
cused on pottery production, a modification class vari
able records postfi ring wear or alteration of form 
(Biinman et al. 1984: 126-135). Features recorded include 
wear associated with vessel use prior to breakage, alter
ation of vessel form, and alteration of sherd form after 
vessel breakage. Modification classes are diverse and in
clude functional inferences where possible (e.g., ceramic 
scraper, scoop, repair hole) and morphological descrip
tions where functional inferences are not warranted. The 
functional inferences are supported by models that link 
presumed motion of use or modification with observable 
abrasion features (Waterworth and Blinman 1984 ). 

The sherd-based nature of the preliminary analysis sys
tem results in some superficial awkwardness when re
constructible vessels are encountered. Vessels are assigned 
unique identifying numbers within each site collection, 
and the identifying number is treated simply as another 
attribute of those sherds that are derived from the vessel. 
Thus, within a given provenience, sherds from a vessel 
will be divided into groups based on the same criteria 
used for sherds not identified as deriving from a vessel. 
For example, sherds from a Moccasin Gray jar will be 
divided into I group of manipulated (neck banded) sherds 
and I group of plain sherds, each group having a distinct 
catalog item number. Each group will also be given a 
separate pottery type designation based on sherd attri
butes (Moccasin Gray and Early Pueblo Gray}, but each 
group will be kept distinct from any other neckbanded 
or plain sherds from the same provenience by the at
tached vessel number. This procedure results in multiple 
listings for vessels in data tables, but it maintains data 
comparability between proveniences with vessels and 
proveniences that either lack reconstructible vessels or 
for which reconstructible vessels were not detected. Re
constructible vessels do not imply whole vessels, and ves
sel designations are given whenever the identification of 
multiple sherds from a single vessel would serve an an
al ytic purpose. Appropriate purposes range from strati
graphic correlation to the documentation of the presence 
of whole vessels in a provenience. 

Sherds within a catalog number are quantified by count, 
rim count, and weight. Where multiple sherds are in
cluded within a single group, the weight is the total weight 
for all sherds of the group. For descriptive site reports, 
ceramic data are usually summarized by count and by 
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weight percent, with totals expressed for both count and 
weight so that individual type or grouped type abun
dances (absolute and proportions) can be calculated for 
either measure if necessary for comparisons with non
DAP data presentations. Count and weight are equivalent 
measures when sample sizes are large, and synthetic stud
ies of ceramic materials rely primarily on counts and 
count percentages for data presen tations and 
comparisons. 

Reconstructible Vessel Descriptions 

Descriptive data have been gathered on DAP reconstruc
tible vessels to supplement the occasionally ambiguous 
sherd-based descriptions of vessel form and to provide 
additional data for formal/functional studies of vessels as 
containers (Biinman 1985). Descriptions vary with the 
degree of completeness of the individual vessels and the 
degree to which physical reconstruction was possible 
within the constraints of both vessel condition and an
alyst time. Under ideal conditions, scale profiles were 
drawn, vessel shape measurements were taken, and a va
riety of wear attributes were observed in both coded and 
discursive comments. Vessel descriptions and metric data 
exist as paper records and are on file with the Anasazi 
Heritage Center. 

Controlled Oxidation of Clays and Sherds 

Compositional analyses of DAP sherds have been rela
tively limited in scope. Neutron activation studies of 
some materials are being carried out independently of 
the DAP (Howes 1983}, but the only formal DAP com
positional analyses have been through controlled oxida
tion (refiring) of clay and sherd samples. Controlled 
oxidation standardizes the oxidation states of compounds 
(particularly iron oxides) in samples and allows gross 
compositional comparisons to be made on the basis of 
sample color (Shepard 1965 :217-222 ; Bishop et al. 
1982:277). The oxidation has been accomplished by rais
ing the temperature of samples to 950" C in an electric 
resistance furnace with unlimited access to oxygen. As 
long as the sample has not been vitrified in previous fir
ings, the color of the sherd after oxidation can be used 
as a proxy for composition (vitrification limits access to 
oxygen within the sample and prevents standardization 
of oxidation states). Color is recorded in Munsell (1976) 
color notation, and colors are grouped into color classes 
using I of2 conventions: Travis ( 1984:table 25) or Wilson 
et al. ( 1985:tables I and 2). 

Controlled oxidation data have been gathered systemat
ically for all examples of ceramic clay from archaeological 
contexts, for samples of clay from resource surveys of the 
Dolores Project area, and for selected subsets of DAP 
sherd collections. The former data sets have been reported 
in a synthesis of clay resource availability and resource 



use (Wilson et al. 1985), and the latter have been inte
grated into a variety of specific research reports. The com
positional data have been collected on a research project 
basis rather than being integrated into a single file, and 
the observations are recorded as paper records on file with 
the Anasazi Heritage Center. 

Ceramic Dating 

Relatively rapid and consistent change in stylistic and 
technological aspects of Southwestern ceramics has led 
to the widespread use of ceramic materials for ordering 
or dating archaeological collections. Given the abun
dance of ceramics in DAP collections, and given the lim
ited instances in which other dating techniques can be 
employed, relatively great emphasis has been placed on 
ceramic date estimates as a basis for DAP chronological 
inferences. In support of this emphasis, studies have been 
carried out in an effort to calibrate aspects of ceramic 
change and to develop ceramic dating procedures. 

Neckband Dating 

Attribute change within wares has been used as the basis 
for ceramic dating in several regions of the Southwest, as 
data for both seriational techniques (LeBlanc 1975) and 
for regression-based techniques. Characteristics of 
painted designs (primarily line width) have been useful 
in dating inferences used with Black Mesa collections 
(Plog and Hantman 1985), but painted sherds are rela
tively rare in DAP collections for which the major tem
poral focus is within the A.D. 600-920 period. Gray ware 
sherds are abundant during this time period, and the at
tribute basis for the typological distinctions between 
Moccasin Gray and Mancos Gray ceramic types sug
gested that variation in neckband attributes could serve 
as a basis for attribute dating. 

Calibration of neck band variation was carried out (Biin
man 1984a), and height of individual neck bands was de
termined to be the most temporally sensitive of the 
measured attributes. Mean neckband height decreased 
slightly through time, but the small extremes of the dis
tributions decreased considerably (i .e., the variances of 
the calibration assemblages increased through time) 
(Biinman J984a: fig. 80). Since increasing variance did 
not correlate with decreasing neckband height within 
sherds from individual vessels (Biinman 1984a:fig. 81 ), 
the increasing variance through time in the calibration 
assemblages was assumed to be the result of mixtures of 
stylistically "old" with stylistically "progressive" vessels 
within the calibration assemblages. Such mixtures could 
result from the effects of long vessel uselives or from the 
persistence of old styles among some potters at each time 
period. Regardless of the source of the old style vessels, 
the greatest potential for temporal resolution was inher
ent in the most stylistically progressive vessels (i .e., the 
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vessels with the narrowest neckbands) within a given ce
ramic collection. 

Based on this assumption, the progressive sherds of the 
calibration assemblages were identified using breaks in 
the slope of normal probability plots ofneckband height 
distributions (Biinman 1984a: fig. 82). Variation in 
neckband height of these stylistically progressive sherds 
was continuous, but the variation was not linear 
through time. Two periods of slow styli stic change were 
separated by a period of rapid change, and jackknifed 
regression equations were used to describe the variation 
within each segment, where each equation was appro
priate for a discrete portion of the A.D. 780-950 period 
(Biinman 1984a: table 30). 

The neckband dating equations were used to generate 
"style dates" for neckbanded sherds in provenience col
lections, and the style dates are then used to infer date 
estimates for the associated proveniences. Due to the 
use of only stylistically progressive sherds in the cali
bration, the best neckband date inference for a prov
enience is represented by the latest cluster of style dates 
in the provenience collection. Small samples of neck
banded sherds in most proveniences further restrict the 
dating inferences, and the use of neckband dating is 
often limited to the establishment of lower limiting 
dates for provenience. 

Neckband dates for Tres Chapulines Hamlet , site 
5MT4725 (Chenault 1983), provide an example of dat
ing inferences based on this technique. Neckband dates 
associated with floor collections from 5 of the 6 exca
vated pitstructures at the site are presented as histo
grams in figure 2.1 0. In all cases, floor collections 
appear to be de facto refuse or secondary refuse that 
accumulated at the time or within a few years of struc
ture abandonment. Neckband dates associated with Pit
structure I indicate abandonment at approximately 
A.D. 860; the small number of dates from Pitstructures 
2 and 6 are interpreted as representing abandonment 
at or after A.D. 870 and 880, respectively; Pitstructure 
4 abandonment is also dated to A.D. 880, but the date 
estimate is more confident; and neckband dates for Pit
structure 3 indicate abandonment at about A.D. 890. 

The only absolute dating available for these structures 
is a cluster of tree-ring dates that places construction 

' of Pitstructure I at A.D. 845 (Chenault 1983). Features 
within the structure evidence considerable remodeling, 
and suggest a uselife equivalent to or greater than the 
estimated 15-year average uselife of pitstructures in the 
Dolores Project area (Schlanger 1985). Pitstructure I is 
part of the earliest construction at the si te and is the 
first of the structures at the site to be abandoned (based 
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Figure 2.10- Neckband dates associated with pitstructure noors 
from Tres Chapulines Hamlet (Site 5MT4725). 

on stratigraphy). The sequence of abandonment con
tinued as follows: Pitstructures 2 and 6, Pitstructure 4, 
and finally Pitstructure 3. The neckband styles asso
ciated with Pitstructures 2 and 6 should be relatively 
contemporary and should be younger than Pitstructure 
4, which in turn should be younger than Pitstructure 3 
(the last pitstructure occupied at the site). Ceramic as
semblage dating (refer to the following section) of the 
last occupation of the site places the abandonment of 
Pitstructure 3 sometime after A.D. 880 and before A.D. 
910. 

This example of neckband dating is moderately suc
cessful at establishing realistic relative and absolute 
date estimates. Although not precise enough to dupli
cate the temporal resolution of the stratigraphic rela
tionships at the site, the date estimates are acceptable 
given error factors of ± I 0 years. What is not evident 
in this example is that the sample sizes available from 
these proveniences are unusually large, and most neck
band dates associated with DAP structure proveniences 
are more similar to the case of Pitstructure 2 than to 
the case of Pitstructure I. Also, this example exploits 
the rapid rate of neckband change between approxi
mately A.D. 860-895 , and confidence in dating infer
ences declines outside of this time range. In the absence 
of large numbers of neckbanded sherds and without 
verification of temporal relationships through strati
graphic or other means, neckband dating is best used 
as a supportive or confirmatory technique rather than 
as the sole basis for date estimates. Also, because of the 
reliance of neckband dating inferences on subjectively 
defined late clusters, the technique should not be ap
plied to collections that represent mixtures of time pe
riods (the technique would only identify the last 
contribution to the mixture). 
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Assemblage Dating 

The second and most widely used DAP ceramic dating 
approach is based on calibrated temporal change in the 
typological composition of ceramic assemblages. Al
though tree-ring-dated structures are relatively rare in 
DAP excavation contexts, the vast amount of excavation 
has resulted in the recovery of enough well-dated ceramic 
assemblages to construct a detailed calibration of ceramic 
change (Biinman 1984b). Typological classifications (as 
opposed to other ceramic attributes) were used as the 
substance of the calibration because they were available 
for all collections as part of the preliminary analysis data 
set and because they could be applied readily to data sets 
from outside of the DAP. Several attributes were also 
considered, the most useful being paint color in red wares. 
Adoption of an assemblage approach (i.e., changing rel
ative frequencies of types) was possible due to the pres
ence of consistent collection and analysis biases in most 
DAP collections. This dating technique results in an or
dering of collections based on their ceramic content, but 
it differs from seriational approaches in that: (I) the 
model of rates and directions of change in type frequen
cies is explicitly derived during the calibration process 
rather than being assumed; (2) differential collection size 
can be dealt with by variable precision in date estimates; 
and (3) mixtures of materials from different time periods 
can be detected and date estimates can be assigned to 
each component of the mixture. 

Calibration. - Within the DAP collections, 21 proveni
ences were identified that could be used for calibration 
purposes (Blinman 1984b:22-38). All of these proveni
ences are stratigraphically discrete and can be placed in 
time by either direct associations with tree-ring dates 
(structure floor collections) or by stratigraphic relation
ships with dated structures. Uselife of structures and time 
lag between structures is explicitly argued as part of the 
calibration assumptions. The proveniences are not evenly 
distributed through time, and DAP calibration proveni
ences are confined to the A.D. 635-930 period. Com
parable ceramic data are also available for an A.D. 1150 
occupation of Escalante Ruin, Site 5MT2149 (Hallasi 
1979),' just outside of the Dolores Project area to the 
south. Significant gaps exist in the sequence between 
A.D. 805 and 855 and between A.D. 930 and 1150, but 
the observed changes in ceramic assemblages between 
A.D. 635 and 930 appear to be robust. 

'A limited description of the ceramic assemblage from Escalante Ruin 
appears in Hallasi (1979). During 1982 and 1983 Peter Kakos, then of 
Washington State University, re-analyzed the ceramics from the site, and 
the data are currently on file with the analyst. The author obtained the 
information presented here through personal communication with 
Kakos. 
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Collections associated with the DAP calibration prov
eniences are consistent in that all sherds greater than 2 em 
in diameter were recovered and analyzed (no bias was 
introduced for or against sherds of particular types or 
wares). Although archaeologically introduced bias is con
trolled in this way, biases in the form of large variances 
remai n due to cluster effects on small collection sizes and 
to collections that contain vessels as opposed to sherds. 
The strict use of sherd-based typological assignments 
minimizes the potential confounding effects of vessel 
presence, but considerable variability still remains. Non
Mesa Verde ceramics are excluded from the calibration 
and from subsequent dating arguments due to their scarc
ity in DAP collections and to the greater possibility of 
error in typological assignments of relatively unfamiliar 
wares. 

The results of the calibration include refined definitions 
of occurrence ranges for individual pottery types and 
grouped types (fig. 2.11) as well as definitions of tem
porally distinctive asse mblages of types (Blinman 
1984b:65-77). Occurrences are interpolated between cal
ibration points, and, for periods when data are not avail
able from DAP sources, occurrence ranges are based on 
other findings within the Mesa Verde region (e.g., the 
data from Escalante Ruin and ranges assembled by Bre
ternitz et al. [1974]). both occurrence ranges and assem
blage characteristics are expected to be altered and refined 
as more work is conducted in the region. 

Change observed within the calibration proveniences was 
used to define 7 temporally distinctive ceramic assem
blages for the A.D. 600-980 period (Biinman 1984b:65-
77). The upper bound (A.D. 980) of the last of these as
semblages is based on assumption, as are the content and 
boundaries of 4 distinctive assemblages proposed for the 
A.D. 980- 1250 period in the Dolores Project area. These 
assemblages span the ceramic-bearing Anasazi occupa
tions of the Dolores Project area but do not include the 
ceramic materials associated with post-Anasazi occupa
tions (Errickson and Wilson 1985). 

The calibration assemblages are sufficient in quality to 
allow the definition of the distinctive assemblages, but 
are often too small and variable to allow characteri
zations applicable to other contexts. For that reason, 
the calibration assemblages within the A.D. 600-980 
period have been augmented (table 2.5) by the inclusion 
of collections from proveniences not absolutely dated 
but unambiguously dated by stratigraphy, architectural 
style, and ceramic type occurrence ranges. The vast ma
jority of materials contributing to the distinctive as
se mblages are habitation refuse , and the 
characterizations are most applicable to that site and 
deposit. Due to the common reuse of sites in the Do
lores Project area, contamination of collections by later 
ceramic materials is common. Contamination has been 
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minimized in the table 2.5 summaries by including only 
those proveniences inferred to have high integrity by 
the excavator, however, some obvious contaminants re
mained in the collections. These contaminants have 
been removed from the summaries only when there was 
an archaeologically defined source for the contamina
tion and when the presumed contaminant was clearly 
separated in time from the provenience date on the 
basis of the calibrated occurrence ranges of the types. 

Within the A.D. 600-725 period, DAP ceramic assem
blages are dominated by plain gray body sherds (Early 
Pueblo Gray) from Chapin Gray vessels. Sherd tem
pered gray ware (Late Pueblo Gray) sherds have been 
noted in some collections, but their appearance is spo
radic and indicative only of localized temper prefer
ence. Decorated wares consist only of white wares and 
are dominated by sherds derived from Chapin Black
on-white vessels. Unpolished white ware sherds are 
often present but are less abundant than polished white 
ware sherds. 

Assemblages dating within the A.D. 725-775 period dif
fer from the preceding period primarily in the deco
rated wares. Chapin Gray remains the dominant gray 
ware, although rare Moccasin Gray sherds may occur. 
Piedra Black-on-white sherds are as likely to be present 
as are Chapin Black-on-white sherds, and unpoli shed 
white ware sherds are still present. The greatest differ
ence is the introduction of red ware sherds in the form 
of Dolores Red, Abajo Red-on-orange, and Bluff Black
on-red. Although the latter type is more common than 
Abajo Red-on-orange in table 2.5, orange or red paint 
(probably from Abajo Red-on-orange vessels) is nearly 
twice as common on the untypeable sherds (Early 
Pueblo Red and Slipped Red) of this period than is 
brown or black paint (probably from Bluff Black-on
red sherds). Although present, red ware sherds are not 
abundant, comprising only about 3 percent of the per
iod assemblage . 

After A.D. 775, the frequency of Moccasin Gray in
creases as this type becomes a consistent, although mi
nority , component of the gray ware assemblage. 
Moccasin Gray vessels produce fewer untypeable 
sherds when they break than are produced by Chapin 
Gray vessels, and the proportion of Early Pueblo Gray 
sherds decreases. Mancos Gray also appears in the A.D. 
775-825 assemblage, but its presence is due to the rel
atively minor morphological attributes that distinguish 
the 2 neckbanded types. Slight variations in the exe
cution of a Moccasin Gray vessel, combined with a 
fortuitous breakage, can result in occasional sherds that 
must be classified as Mancos Gray on morphological 
grounds. Thus, any collection with large numbers of 
Moccasin Gray sherds is likely to include I or more 
Mancos Gray sherds as well. 
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Figure 2.11 - Occurrence ranges for Mesa Verde region pottery types and Dolores Archaeological Program 
grouped types. Solid lines represent known occurrence ranges, and broken lines represent assumed 
ranges. 

No new decorated types are added during the A.D. 775-
825 period, but emphases do shift slightly. Piedra Black
on-white is more abundant than Chapin Black-on-white, 
and polished white ware sherds are much more common 
than unpolished ones. Red ware sherds are much more 
abundant than during the previous period, accounting 
for about 9 percent of the total assemblage. Although 
Abajo Red-on-orange and Bluff Black-on-red are com
parable in proportions of typeable sherds, brown or black 
paint colors are slightly more common within the total 
red ware sherd assemblage. Smudged Mesa Verde sherds 
occur in this assemblage, but their abundance reflects a 
cluster attributable to several vessels at a single site. 

The strongest marker for the A.D. 775-825 time period 
is the consistent presence of Moccasin Gray sherds as a 
minority in association with Chapin Gray. At some point 
between A.D. 805 and 855, this relationship reverses it
self. This reversal takes place within the period for which 
DAP calibration assemblages are lacking, and the setting 
of the end of this period and the beginning of the next 
period at A.D. 825 is arbitrary. 

Between A.D. 825 and A.D. 860, Moccasin Gray is 2 to 
3 times as abundant as Chapin Gray, Mancos Gray is 
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present only as trace sherds (probably derived from oc
casional Moccasin Gray vessels), and the frequency of 
Early Pueblo Gray falls below 80 percent. Both Chapin 
Black-on-white and Piedra Black-on-white are present, 
and polished white ware sherds continue to be consid
erably more ab undant than unpolished white ware 
sherds. Bluff Black-on-red is now the dominant red ware 
type, and brown- or black-painted red ware sherds ecl ipse 
orange or red painted sherds in frequency. Red ware 
sherds as a whole decline somewhat from their high fre
quency in the previous period to about 5 percent of the 
total assemblage. Sherd temper may occur rarely in gray, 
white, or red ware sherds, but its frequency is at trace 
levels only. 

After A.D. 860, the frequencies of the neckbanded gray 
ware types increase at the expense of Chapin Gray. Moc
casin Gray increases in proportion to more than 10 per
cent of the total assemblage , and Mancos Gray is 
consistently present in its own right as opposed to being 
present as odd fragments of Moccasin Gray vessels. With 
the increase in neck banded vessels, the Early Pueblo Gray 
frequency continues to fa ll to slightly over 70 percent. 
Piedra Black-on-white is the dominant white ware type, 
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Table 2.5 - Composition of temporally distinctive ceramic assemblages 

Pottery type 
I 

Time period (A.D.) 

600-725 725-775 775-825 825-860 860-880 880-910 910-980 
N % N % N % N % N % N % N % 

Chapin Gray 577 5.4 97 4.7 1423 5.5 294 3.4 155 2.4 640 2.9 189 1.5 
Moccasin Gray I 0.0 289 1.1 802 9.2 925 14.3 2 425 10.8 83 1 6.5 
Mancos Gray 5 0.0 16 0.2 200 3.1 738 3.3 I 071 8.4 
Early Pueblo Gray 9 238 89.0 1792 87.2 21 207 81.5 6721 77.3 4671 72.4 15 629 69.9 7 019 54.9 
Late Pueblo Gray 2 0.0 I 0.0 I 0.0 7 0.0 68 0.5 
Mancos Corrugated 202 1.6 
Dolores Corrugated 
Mesa Verde Corrugated 
Corrugated Body Sherds 65 7 5.1 
Dolores Brown 9 0.1 3 0. 1 103 0.4 2 0.0 I 0.0 7 0.0 3 0.0 

Chapin Black-on-white 136 1.3 12 0.6 16 0.1 29 0.3 I 0.0 16 0.1 2 0.0 
Glaze Paint Piedra 2 0.0 
Piedra Black-on-white I 0.0 18 0.9 28 0.1 29 0.3 59 0.9 468 2.1 42 0.3 
Cortez Black-on-white 642 5.0 
Mancos Black-on-white II 0. 1 
McElmo Black-on-white 
Painted White 75 0.7 15 0.7 18 0.1 38 0.4 6 0.1 42 0.2 17 0.1 
Polished White 365 3.5 54 2.6 595 2.3 329 3.8 192 3.0 I 300 5.8 966 7.6 
Slipped White 3 0.0 3 0.0 25 0.1 132 1.0 
Sherd White I 0.0 2 0.0 15 0.1 349 2.7 
Dolores Red 2 0.1 
Abajo Red-on-orange 3 0.1 443 1.7 2 0.0 21 0.3 18 0.1 2 0.0 
Abajo Polychrome 5 0.0 I 0.0 
Bluff Black-on-red 13 0.6 311 1.2 52 0.6 67 1.0 142 0.6 42 0.3 )> 
McPhee Black-on-red I 0.0 59 0.3 13 0.1 0 

0 Deadmans Black-on-red 2 0.0 20 0.1 50 0.4 =l 
Early Pueblo Red 44 2.1 I 525 5.9 278 3.2 121 1.9 595 2.7 345 2.7 < m Slipped Red 16 0.1 102 1.2 21 0.3 101 0.5 125 1.0 -I 
Sherd Red 4 0.0 4 0.1 52 0.2 10 0.1 m 

() 
:I: 

Plain Smudged 30 0.1 I 0.0 2 0.0 z 
0 
r 

Total I 10 385 100.0 2055 100.0 26 021 100.0 8696 100.0 6456 100.0 22 364 100.0 12 788 100.0 0 
(j) 

-...I iii w (/) 
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but both Chapin Black-on-white and rare Cortez Black
on-white may be present. The Cortez Black-on-white rep
resents scroll or rick-rack design elements but lacks the 
classic slip and surface color associated with later ex
amples of the type. Unpolished white ware sherds become 
increasingly rare. Red ware sherds continue to be dom
inated by brown- or black-painted sherds and Bluff Black
on-red. McPhee Black-on-red, Deadmans Black-on-red, 
and Sherd Red (untypeable sherds probably derived from 
McPhee Black-on-red vessels) may be present but are 
extremely rare and probably are confined to the latter 
part of this period. 

The A.D. 880 threshold is marked by the consistent but 
minority presence of Cortez Black-on-white, Deadmans 
Black-on-red, and sherd temper in gray, white, and red 
wares. The Cortez Black-on-white is still present based 
on design elements rather than classic slip characteristics. 
McPhee Black-on-red and Sherd Red account for about 
10 percent of the red ware sherds, and their appearance 
in quantity coincides with a slight increase in total red 
ware frequency from a low of 3.6 percent in the previous 
period to about 4.5 percent. 

The occupation history of the Dolores area includes a 
widespread and perhaps total abandonment of excavated 
sites within the Dolores valley at about A.D. 900. Oc
cupation was reinitiated at a minority of sites after a short 
hiatus, but other than its brevity, the dating of the reoc
cupation is unknown. For the purposes of the original 
calibration of ceramic change, the reoccupation collec
tion from a site within the McPhee Community Cluster 
was assumed to date to A.D. 930. This may be too short 
a hiatus, but the reoccupation is unlikely to date as late 
as A.D. 950. The reoccupation assemblage is augmented 
by architecturally associated collections (stratigraphy and 
architectural style) from the McPhee Community Clus
ter, and the whole of the summation is assumed to reflect 
the A.D. 910-980 period. The end date could be in error 
by as much as 20 years, but the extent of the occupation 
does not suggest occupation lasting much beyond 
A.D. 1000. 

This A.D. 910 (930)-980 ceramic assemblage differs 
from the pre-A.D. 910 assemblage by the presence of 
corrugated gray wares and the predominance of Cortez 
Black-on-white. Neck banded gray ware jars are still the 
most abundant form, but sherds from Mancos Corru
gated vessels account for about 7 percent of the total 
assemblage. Mancos Gray sherds are more abundant 
than Moccasin Gray sherds for the first time, aug
mented in part by clapboarded but noncorrugated 
sherds from otherwise corrugated vessels. Chapin Gray 
remains present , but the small numbers of sherds ap
pear to be from miniature vessels and ollas rather than 
the cooking jar form associated with Chapin Gray in 
pre-A.D. 820 assemblages. Cortez Black-on-white is 
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abundant in its classic well-slipped form, Piedra Black
on-white is present, and there are rare Mancos Black
on-white sherds, presumably attributable to the latter 
part of the period. Sherd tempered white wares are 
common but are not yet more abundant than crushed 
rock tempered sherds. White ware sherds account for 
about 17 percent of the total assemblage, compared 
with about 9 percent in the previous period. Dead mans 
Black-on-red is nearly as common as Bluff Black-on
red (including the McPhee Black-on-red variety), and 
the proportion of red wares in the total assemblage is 
comparable to the previous period. 

Assumption plays an increasingly strong role in the def
inition of distinctive assemblages after A.D. 980, and 
the content of the assemblages is impressionistic, rather 
than being quantifiable from DAP collections. This is 
due to the scarcity of post-A.D. 910 sites within the 
primary Dolores Project impact areas and to the lack 
of independent dates in association with those sites that 
have been excavated by the DAP. Also, relatively few 
published descriptions of dated ceramic collections in 
the northern Mesa Verde region are comparable in ty
pological distinctions and collection biases to DAP 
data. The result is that the distinctive assemblages de
fined for the post-A.D. 980 period are broad classifi
cation units subject to refinement in content, precision, 
and boundaries as more calibration data are available 
from the region. 

The A.D. 980-1025 assemblage is assumed to be char
acterized by Cortez Black-on-white in association with 
Mancos Black-on-white. Sherd temper is expected to be 
as common or slightly more abundant than crushed 
rock temper in the white ware sherds. Corrugated gray 
ware sherds (Mancos Corrugated vessels) are assumed 
to be more abundant than noncorrugated gray ware 
sherds, and the latter are assumed to include Mancos 
Gray and Chapin Gray with only rare Moccasin Gray. 
Deadmans Black-on-white is assumed to be the dom
inant red ware type. 

Between A.D. 1024 and 1100, the distinctive assem
blage is assumed to consist of Mancos Black-on-white 
as the sole white ware type, and more than half of the 
white ware sherds will be tempered with crushed sherd. 
Gray wares will be dominated by Mancos Corrugated, 
with some Dolores Corrugated sherds and a minority 
of noncorrugated sherds (Mancos Gray, Chapin Gray, 
and Early Pueblo Gray). Deadmans Black-on-red re
mains the predominant red ware type. 

The next period (A.D. 1100-1175) includes the ceramic 
materials associated with the first occupation at Esca
lante Ruin (Hallasi 1979) and its content is somewhat 
less speculative. Mancos Black-on-white is the most 
abundant white ware type but is associated with some 



McEimo Black-on-white sherds. Almost all white ware 
sherds are tempered with crushed sherd. Dolores Cor
rugated sherds are more common than Mancos Cor
rugated sherds, and noncorrugated gray ware sherds 
comprise less than I 0 percent of the gray ware assem
blage. Mesa Verde red wares are absent, but red wares 
are present as exchanged materials from Kayenta 
sources. 

The A.D. 1175-1250 period characteristics are again spec
ulative. Corrugated types are expected to be derived from 
Dolores Corrugated and Mesa Verde Corrugated vessels. 
McEimo Black-on-white is assumed to be the dominant 
white ware vessel type, with some Mancos Black-on-white 
and possibly some Mesa Verde Black-on-white present as 
well. Most white wares will be sherd tempered, and no 
Mesa Verde red wares will be present. Instead, red wares 
are assumed to be derived from both Kayenta and White 
Mountain Redware sources. 

This calibration of ceramic change is appropriate for the 
Dolores Project area specifically and for the north-central 
Mesa Verde region in general. Differences in both timing 
and magnitude of changes in ceramic assemblages are 
expected across the region, and some differences have 
been identified by comparison of the DAP calibration 
with published descriptions of dated ceramic collections 
(Biinman 1984b:94-99). The greatest discrepancies con
sist of a cline in red ware frequency (and presumably 
timing) from west to east across the Mesa Verde region, 
and a possible later adoption of Mancos Gray in the 
southern portion of the region. The earlier appearance 
and higher frequency (about 27 percent of an unbiased 
surface collection from Site 13 on Alkali Ridge [Biinman 
1983b; Brew 1946]) of red ware sherds on sites in the 
western portion of the region is presumably related to 
that area serving as a production source for red ware 
vessels and their subsequent exchange eastward across the 
region (Lucius and Wilson 1980: Lucius and Breternitz 
1981 ). The initial dates for Mancos Gray in Mesa Verde 
National Park collections are uncertain but are inferred 
to be closer to A.D. 900 than to the A.D. 860 date for 
the Dolores Project area. Other slight differences in the 
temporally distinctive assemblages are likely to exist, but 
cannot be identified with the currently available data. 

Assemblage Dating Procedures. - The process of esti
mating ceramic dates using the distinctive assemblage 
characterizations requires a series of assumptions about 
the calibration assemblages and about the sample or col
lection being dated (Biinman 1984b:77-85). The distinc
tive assemblages are assumed to be representative of the 
associated time periods (there is no significant variation 
within the time period as compared to variation between 
time periods), and all possible temporal assemblages are 
assumed to be represented in the distinctive assemblages. 
The ceramic collections to be dated are assumed to be 
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unbiased samples of a population that consists of I or 
more of the described temporal assemblages (nearly all 
DAP collections, both from site survey and excavation, 
qualify as unbiased samples, and those that do not are 
readily identifiable within the DAP provenience data file). 
Since the calibration assemblages are a byproduct of hab
itation activity, the accuracy of date estimates is depend
ent upon the assumption that no bias is present due to 
differences in function between habitation activities 
(cooking, eating, and storage) and the activities associated 
with the collection. Thus, date estimates will be most 
appropriate for habitation collections, slightly less appro
priate for seasonal sites, and subject to possible error 
when applied to limited activity sites (Schlanger and Or
cutt 1985). 

Once these assumptions are made, the collections to be 
dated are evaluated as to the likelihood they could have 
been derived as samples from I or more of the calibration 
assemblages. This evaluation is subjective in the vast ma
jority of ceramic date estimates used in the reporting 
interpretation of DAP activities; however, it has also been 
automated using regression techniques (Kohler and Blin
man 1984). Tests conducted as part of the development 
of the regression approach validated the discriminating 
ability of the technique and replicated subjective date 
estimates derived for the same collections. Although the 
regression approach is better suited to mixture problems 
than is the subjective approach and can provide quan
titative estimates of the amount of a collection that is 
derived from each source (Kohler 1985), the subjective 
approach has the advantage of being able to compensate 
for the high variability associated with small collections 
and collections with large contributions from reconstruc
tible vessels. Subjective evaluation can also compensate 
for some violations of assumptions when the collections 
are biased or when functional factors are believed to in
fluence collection content. 

Resolution of assemblage date estimates is limited pri
marily by the level of detail allowed by the calibration 
and the quality of the sample. No collection size or 
purity from a pre-A. D. 725 context can improve on the 
125-year resolution allowed by the apparent lack of ce
ramic change during that time period. This contrasts 
with the 20-year resolution possible for large collections 
from the latter half of the ninth century. Achievement 
of ideal resolution is unusual, however, because of am
biguities in the parentage of small collections. Most of 
the assemblage date estimates require the absence as 
well as the presence of specific types, and some of these 
types are rare, even when present. Thus, most date es
timates are limited by the strength of negative argu
ments , which in turn is determined primarily by 
collection size. 

Date estimates are also dependent on acceptable levels 
of confidence and precision. If a particular research 
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problem requires high-confidence date estimates (a low 
probability of being wrong), then dating precision must 
be broadened or the number of collections must be re
stricted to those that can support both high-precision 
and high-confidence estimates. If the research problem 
is robust enough that being correct half the time or 
better is acceptable, then relatively high-precision date 
estimates can be made for relatively mediocre samples. 
Most archaeological requirements for descriptive and 
interpretive inferences fall somewhere between these 
extremes, hoping for precision approaching that pos
sible within the limits of the calibration and accepting 
the risk of error in a minority of cases. A detailed dis
cussion of sample size requirements for types of date 
estimates is provided by Blinman (1984b:80-84). 

An advantage of the assemblage technique is that sam
ple (collection) requirements for a desired level of pre
cision can be anticipated prior to field work. This can 
result in the tailoring of field procedures to resolve spe
cific dating problems. This includes the judgmental 
placement of collection units in site survey contexts and 
the efficient appropriation of excavation resources 
when ceramic dating may be important to development 
of chronology. In the former contexts, suspicions of 
multiple componency can be explicitly evaluated if dis
crete collections are taken from areas of a site that may 
represent different occupations. In the latter contexts, 
sample adequacy can contribute to the decision as to 
how much of a fill or midden stratum should be col
lected before moving labor to another task. Assemblage 
dating is also easily adapted to site survey procedures 
where material is observed but not collected. 

Examples. - The procedures and arguments used in 
assemblage dating are most easily conveyed by exam
ples. A list of the Mesa Verde region ceramics in a 
survey collection from Site 5MT6672 is presented in 
table 2.6. Gray ware types are limited to Chapin Gray 
and Early Pueblo Gray (the grouped type that desig
nates all plain gray ware body sherds that do not have 
sherd temper), white ware sherds are present and in
clude Chapin Black-on-white, and red ware sherds are 
present and include Bluff Black-on-red. The presence 
of the red ware sherds places the deposition of this 
material clearly after A.D. 725 and probably after A.D. 
775 due to the presence of Bluff Black-on-red. Neck
banded gray ware sherds are absent, but their absence 
may be due to collection size (229 sherds). Between 
A.D. 775 and 825, frequencies of Moccasin Gray are 
about I percent within the temporally defined assem
blage, and a random sample as large as 365 sherds could 
be expected to fail to recover a neckbanded sherd as 
much as 5 percent of the time. After A.D. 825, the 
frequency of Moccasin Gray rises to about 9 percent, 
and random samples of 40 sherds would be expected 
to include Moccasin Gray 95 percent of the time. Since 

76 

-------

Table 2.6 - Mesa Verde region 
ceramics from Site 5MT6672 

Pottery type 

Chapin Gray 
Early Pueblo Gray 
Chapin Black-on-white 
Painted White 
Polished White 
Bluff Black-on-red 
Early Pueblo Red 

Total 

N 

8 
204 

2 
2 
4 
I 
8 

229 

% 

3.5 
89.1 

0.9 
0 .9 
1.7 
0.4 
3.5 

100.0 

ceramic collections are not random samples and more 
closely approximate cluster samples, these percentage 
rates are underestimations of true failure and overes
timations of true success rates, but they provide indi
cations of what would be reasonable inferences. Based 
on the presence of Bluff Black-on-red and the absence 
of Moccasin Gray, the most likely date est imate for the 
site 5MT6672 collection is A.D. 775-825 with minimal 
risk of error. It is possible, but improbable, that the 
collection could date to the A.D. 825-860 period, and 
a low-precision date estimate of A.D . 775-860 would 
entail essentially no risk of error. 

A more complicated example can be drawn from the 
survey co llectio n from May Canyon Ruin (Site 
5MT6794) (fig. 2.12). The site consists of a core arcuate 
rubble mound, 2 rubble mounds extending to the east 
and west of the core, and a discontinuous linear rubble 
mound to the north of the core. Depressions lie to the 
south of the rubble mounds, a dense midden lies to the 
south of the core rubble mound, and a large (about 30 m 
diameter) depression lies to the southeast of the mid
den. The rubble mounds and depressions are inter
preted as single story roomblocks with associated 
pitstructures, and the large depression may be the re
mains of a large pitstructure or great kiva. 

The contents of the collection units are unbiased, and 
the summation for the site as a whole is presented in 
table 2.7. The total collection size is large, and the pro
portions of individual types can be assumed to be rel
atively stable. Co-occurrence of Moccasin Gray, 
Mancos Gray, and Chapin Gray in the absence of cor
rugated sherds supports a date estimate of A.D. 860-
910. No Cortez Black-on-white, McPhee Black-on-red, 
Deadmans Black-on-red, or Sherd Red was recovered, 
although a single sherd tempered gray ware (Late 
Pueblo Gray) sherd is present. The latter sherd is a weak 
indicator of post-A.D. 880 occupation, and the lack of 
corroborating evidence from the other types indicates 
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Figure 2.1 2- Survey map of May Canyon Ruin (Site 5MT6794) showing the relationship between cultural features 
and surface collection units. Contents of the collection units (table 2. 5) have been grouped into the 
northern roomblock (A), the core roomblock (B), the east wing (C), the west wing (D), the coremidden 
(E), and the large pitstructure depression (F). 

that post-A. D. 880 occupation at the site, if present, is 
relatively minimal. This places the majority of site oc
cupation within the A.D. 860-880 period, but there is 
one discrepancy. Although the Chapin Gray frequency 
is not unusually high , the frequency of Early Pueblo 
Gray sherds is higher than would be expected for a 
sample of this size drawn from a pure A.D. 860-880 
assemblage. 

The ceramic contents of the individual collection units 
were examined individually for ceramic date estimates. 
In most cases, collection size was too small for high
precision and high-confidence estimates, and the col
lections were enlarged by grouping them based on ar
chitectural associations (fig. 2. 12; table 2.7). The 
northern roomblock collection conforms best to the 
model of A.D. 860-880 ceramic deposition with the 
lowest frequency of Early Pueblo Gray sherds, although 
by itself the sample size cannot rule out persistence into 
the A.D. 880-910 period. The west wing is represented 
by a small sample, and although it contains the single 
Late Pueblo Gray sherd, it is best dated to somewhere 
within the low-precision A.D. 860-910 period. The east 
wing and the core roomblock collections account for 
the majority of the excess Early Pueblo Gray sherds at 
the site, and their sample sizes are large enough to sup
port an inference that occupation in this area of the 
site began prior to A.D. 860. How much earlier is prob
lematic since occupation within the A.D. 825-860 per
iod would not contribute significantly to the high Early 
Pueblo Gray frequency, and occupation within the A.D. 

775-825 period should contribute increased numbers 
of red ware sherds as well as Early Pueblo Gray. The 
midden sample from the core area lends support for 
the earlier occupation inference because of a higher fre
quency of Chapin Gray sherds and the presence of the 
only Chapin Black-on-white sherds in the site collec
tion, but it does not provide strong confirmation based 
on higher frequencies of Early Pueblo Gray sherds. The 
collection from the large depression can support a post
A.D. 825 inference due to the predominance of Moc
casin Gray, but the sample is too small to trust the high 
proportion of Early Pueblo Gray as being indicative of 
a pre-A. D. 860 date, and the best date estimate is some
where within the A.D. 825-910 range. 

A high-confidence ceramic chronology for the site 
would be that occupation began in the area of the core 
roomblock and the east wing sometime prior to 
A.D. 860. This early occupation need not have been 
continuous with the later occupation. Population at the 
site increased with the establishment of the west wing 
and the northern discontinuous roomblock, and all of 
the definable roomblock units of the site were in use 
sometime within the A.D. 860-880 period. Some use of 
the site may have continued past A.D. 880, but such 
use would have involved either a short period of time 
or only a minority of the A.D. 860-880 architectural 
units. The use of the large depression may be contem
porary with the A.D. 860-880 occupation, but its use 
and abandonment prior to A.D. 860 cannot be ruled 
out. 
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Pottery type I 

Chapin Gray 
Moccasin Gray 
Mancos Gray 
Early Pueblo Gray 
Late Pueblo Gray 

Chapin Black-on-white 
Piedra Black-on-white 
Painted White 
Polished White 

Early Pueblo Red 
Slipped Red 

Total 

e 

Table 2.7- Mesa Verde region ceramics from May Canyon Ruin (Site 5MT6794) 

Northern West wing East wing Core Core midden 
room block room block 
N o/o N o/o N o/o N o/o N o/o 

6 2.8 I 0.3 4 2.9 17 5.5 
31 14.6 2 6.1 39 12.7 6 4.3 17 5.5 

I 0.5 2 6.1 5 1.6 3 2.2 I 0.3 
161 75.9 26 78.8 254 82.5 122 87.8 242 78.6 

I 3.0 

2 0.6 
I 0.5 2 0.6 I 0.3 
2 0.9 I 3.0 
7 3.3 I 3.0 5 1.6 2 1.4 14 4.5 

3 1.4 2 0.6 2 1.4 13 4.2 
I 0.3 

212 100.0 33 100.0 308 100.0 139 100.0 308 100.0 

e 

Large 
depression 
N o/o 

2 6.7 

28 93.3 

30 100.0 

Whole site 

N o/o 

28 2.7 
97 9.4 
12 1.2 

833 80.9 
I 0.1 

2 0.2 
4 0.4 
3 0.3 

29 2.8 

20 1.9 
I 0.1 

1030 100.0 

e 

, 
z 
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A lower confidence ceramic chronology would augment 
the above with a more precise date estimate for the 
initial use of the site. The low red ware frequency in 
the core roomblock and east wing area combined with 
the high Early Pueblo Gray frequency and the presence 
of the 2 Chapin Black-on-white sherds would support 
a pre-A.D. 775 occupation underlying the later core of 
the organized roomblocks . This implies that the site 
occupation was d iscontinuous and that the later archi
tectural pattern has little to do with the initial occu
pation. Unfortunately, even at a lower confidence level, 
the relationship between the large depression and the 
other inferred occupations at the site remains uncer
tain, as does the nature of the persistence of occupation 
past A.D. 880. 

Caveats .. - As with neckband dating, the most confi
dent date estimates based on the assemblage dating 
technique are those that can be corroborated by inde
pendent evidence. Single occupations such as those in 
the first survey collection example or those represented 
by stratigraphically discrete excavated proveniences 
pose relatively little hazard since the relationship be
tween the collection and the archaeological target are 
direct. Multiple occupations or mixture problems are 
more difficult and are by nature subject to greater risk 
or error. This is especially true for inferences based on 
survey collections where earlier occupations are likely 
to be under-represented in surface materials and where 
collection sizes are likely to be small. 

A test of the ability of assemblage dating to discriminate 
subsurface occupations based on surface materials was 
carried out by Schlanger (1985:table 12). In 20 of the 
21 cases, the surface collection date estimate encom
passed an occupation of the site; the I error was in 
dating an A.D. 660-720 occupation to the A.D. 725-775 
period (red ware sherds were present in the surface col
lection, presumably as drift from a later adjoining site). 
In 3 cases, earlier occupations were not detected in the 
surface ceramic date estimate, and in 2 cases, later oc
cupations were not detected in the surface ceramics. 
These failures compare to 5 successfully identified mul
tiple occupations. Four of these cases included occu
pations widely separated in time, and one case 
consisted of closely spaced occupations. 

SYNTHESIS OF ADDITIVE TECHNOLOGIES 
GROUP CONTRIBUTIONS 

All ATG studies have been conducted within the frame
work of the general DAP research design (Kane et al. 
1983). The research design is phrased in terms of broad 
problem domains and more specific questions about the 
observed characteristics of the prehistoric occupation of 
the Dolores Project area. The first 4 problem domains 
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(econom y and adaptation, paleodemography, social or
ganization , and extraregional relationships) are descrip
tive of static aspects of cultural systems, while the fifth 
(cultural process) provides a framework for the investi
gation of the causes of systemic change. Although guided 
by the general research design, A TG studies have been 
oriented to specific research questions and do not address 
the problem domains directly. For this reason , this section 
will provide a general review and qui de to A TG contri
butions to the general research design . 

Economy and Adaptation 

This problem domain is structured to describe resource 
availability and use and related aspects of exploitive tech
nology and organization (Kane et al. 1983:42-46). For 
the areas of ATG responsibility, this translates into re
contructions of ceramic and plant resource distributions, 
the patterns of selection evident in those resources used, 
manufacturing techniques, functions of artifact forms 
within the broader subsistence system, and the organi
zation of production and use. Data for most of these 
questions require excavated materials, effectively limiting 
evaluations to the A.D. 600-980 period or portions 
thereof. 

Ceramic Resources and Resource Use 

Ceramic resources include clay, temper, pigment, water, 
and fuel. High-quality ceramic clays are available from 
many sources within the boundaries of the Dolores Proj
ect area (Wilson et al. 1985). Most of these are geologic 
sources, but some pottery clays are available as localized 
deposits within the Dolores River floodplain alluvium or 
within soil horizons developed in loess. Geologic clays 
are associated with the Morrison, Burro Canyon, Dakota, 
and Mancos Shale formations, and the ranges of quality 
and color after firing are considerable, both between for
mations and members and within formations and mem
bers. Although the best alluvial or pedogenic clays are 
suitable for pottery manufacture, they are less plastic and 
are available in smaller quantities than the geologic clays. 

The exposures of geologic clays are determined by the 
truncation of strata by the Dolores River canyon and 
major side canyons, the House Creek Fault, and minor 
gullies. Exposures of alluvial and pedogenic clays are de
termined by the movement of the Dolores River through 
its floodplain and minor gullies that dissect the loess 
cover; additional exposures can be created by subsurface 
excavations such as those for pitstructures. The pattern 
of exposures insures that clay resources are locally avail
able within any portion of the project area, although slight 
differences occur in the local availability of types of par
ticular geologic formations or members. 
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Clay resource characterization has been limited to com
parisons of the oxidized colors of clay resource samples 
and archaeological samples. The considerable variability 
of geologic clays within and between formations pre
cludes the use of these data for sourcing, but it is clear 
that despite the considerable number of suitable clay 
sources, only a minority of the clays were being selected. 
Although individual samples of the archaeological clays 
could have been derived from any of the geologic sources 
(few of the archaeological samples could have been de
ri ved from the alluvium or loess), the aggregate properties 
of the archaeological clays are slightly better matches to 
clays available from the middle member of the Dakota 
Sandstone Formation and to clays from members of the 
Mancos Shale Formation. These formations are the most 
widely distributed of those in the project area, and the 
possibility of selection for these sources would not have 
constrained ceramic manufacture. 

All of the available clays in the Dolores Project area swell 
with the addition of water and shrink as they dry. Temper 
(aplastic material) must be added to the clays to control 
shrinkage and to prevent stress from cracking the vessels 
between forming and firing. Any nonplastic material is 
a potential temper if it does not change in volume during 
firing, including organic as well as mineral materials. 
Functional considerations in temper selection consist of 
size (control of strength, porosity, and resistance to heat 
shock in the fired vessel [Braun 1983:123-124, Shepard 
1965:25-26)) and angularity (the strength of the bond 
between clay and temper increases with temper roughness 
[Shepard 1965: 131 )). Despite these measurable func
tional considerations, the range of tolerance is relatively 
great, and the penalty for violation of these considerations 
is likely to be a slight increase in the rate of vessel loss 
rather than an inability to create usable vessels. 

Within this latitude, cultural selection plays a consider
able role, with a strong tendency for conservatism in tem
per se lection within a group of potters (Shepard 
1965: 164). Tempers used by northern Anasazi groups 
range from sand (requiring no preparation prior to use) 
to potsherds (requiring some crushing) to rock (requiring 
considerable crushing) . Sand, potsherds, sedimentary 
rocks, and igneous rocks are all available within the Do
lores Project area, but use of crushed igneous rock temper 
predominates (95 out of 96 examples of tempered clay 
are tempered with crushed igneous rock). This is true for 
most of the Mesa Verde region for the pre-A.D. 1000 
period, and the greatest exception (use of crushed sedi
mentary rock) appears to be controlled by a lack oflocally 
available supplies of igneous rocks in portions of the re
gion. Thus, temper selection within the Dolores area con
forms to Mesa Verde region norms and is not constrained 
by resource availability. 

Pottery production also requires access to water and fuel. 
Permanent water was always available within the Dolores 
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Project area, and the amount of water consumption in 
ceramic manufacture would have been minor in com
parison to other domestic needs and the needs of struc
ture construction. Fuel resources were probabl y 
unconstrained during the occupation of the Dolores Proj
ect area, both as renewable supplies from the vegetation 
communities (cf. Samuels and Betancourt 1982) and as 
a byproduct of field clearance and agricultural activity. 
Also, the demand for fuel for pottery production was 
likely a minor component, compared to cooking and 
heating, of the total fuel demand. 

Ceramic Technology 

The technology of pottery production appears to have 
been relatively consistent throughout the A.D. 600-980 
period. Stages in pottery production are inferred from the 
recovery of raw materials, rare unfired vessels, tools be
lieved to be associated with ceramic manufacture, the 
finished appearance of vessels, and sherds or vessels that 
represent "errors" in the manufacturing process. These 
pieces of evidence are contrasted with ethnographic 
models of pottery manufacture (e.g. , Guthe 1925) to pro
vide a more complete picture of the manufacturing 
process. 

Preparation of the body clay included the grinding or 
soaking of the clay and the grinding of temper. No evi
dence for either preparation technique for the clay has 
been recovered, but experimental evaluations of the geo
logic clays suggest that one or the other means of dis
aggregating the raw material would have been required 
for most sources. Igneous rock is available both as hard 
cobbles from the modern river bed and as weathered and 
friable cobbles in Pleistocene river terraces. No direct 
evidence for the grinding of either of these source ma
terials has been recovered, but caches of temper indicate 
that one or the other source was reduced by either grind
ing or pounding. Mixing and kneading of body clays 
could have been carried out on any flat clean surface. 
Traces of clay have been observed on sandstone slabs and 
on both room floors, and metate surfaces may have been 
used as well. 

Vessel forming techniques appear to conform well to the 
general model of pottery manufacture desc ribed by 
Guthe ( 1925). All but very small vessels were constructed 
by coiling with subsequent scraping to obliterate coil 
junctures and to thin and shape vessel walls. Basketry 
impressions are preserved on the bases of some vessels, 
and some traces of more rigid supports (i.e. , large sherds 
or bowls) indicate at least occasional use of pukis in the 
form ing process. Most vessels lack such traces, and it is 
unknown whether pukis were not commonly used or 
whether traces were consciously obliterated in most cases. 
Both concentric coiling and spiral coiling have been 
noted, and the difference between the 2 techniques does 



not appear to have value in typological distinctions (con
trary to Breternitz et al. 1974:6). 

Scraping or wiping was used to obliterate coil junctures 
except where junctures were intended to serve a deco
rati ve purpose (neckbanded and corrugated exterior sur
faces). Two distinctive processes are subsumed by the 
term scraping, one implying the removal of material with 
a sharp-edged implement, and the other implying the 
redistribution of material without significant removal. 
The former action is accomplished in ethnographic con
texts with knives or can lids used against exterior surfaces, 
whereas the latter is accomplished by using shaped pieces 
or gourd rind called "kajepes" on interior surfaces and 
to a lesser extent on the exterior surfaces (Guthe 1925:27). 
Flakes of stone appear to be the prehistoric analog of the 
knives, and the studies of flakes in DAP collections have 
identified a distinctive pattern of use-wear that has been 
replicated only by the scraping of tempered clay (Neusius 
1983). Interior scraping was accomplished with shaped 
potsherds ("ceramic scrapers") or, in one case, a shaped 
piece of sandstone, but the use of perishable gourd "ka
jepes" cannot be ruled out. Ceramic scrapers have been 
identified as such by their shape, distinctive wear on their 
margins (Waterworth and Blinman 1984), and adhering 
clay (2 examples). 

The scraping or wiping technology appears to have 
changed through time, such that the above model of coil 
obliteration may not be applicable prior to A.D. 800 
(Blinman and Wilson 1985a). No ceramic scrapers have 
been identified in DAP collections dating prior to 
A.D. 800, and only 5 sherds from this period could be 
fragments of ceramic scrapers. This contrasts with 58 
ceramic scrapers and 85 possible fragments that are con
fidently assigned to the A.D. 800-920 period. Although 
collection size associated with the A.D. 800-920 period 
is 3.5 times larger than the pre-A.D. 800 collection, sam
pling error alone cannot account for the discrepancy in 
ceramic scraper frequency if the ceramic production tech
nologies were the same. It appears that other tools were 
employed for at least the interior scraping function until 
about A.D. 800. 

Gray ware vessels are completely formed at this point, 
but additional manufacturing steps are necessary for the 
production of white, red, and smudged wares. Most white 
wares and all red and smudged ware vessels are polished. 
Polishing is accomplished by rubbing a hard stone over 
the surface, alining clay particles on the surface, and cre
ating an extreme smoothness or luster (Shepard 
1965: 123-124; Guthe 1925:27-28). Ceramic polishing 
stones are subsumed within the larger category of pol
ished and polishing stones, as defined within the non
flaked lithic tool analysis system, and those stones 
appropriate for ceramic manufacture cannot be specifi
cally identified. Examination of a subset of this class of 
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non flaked lithic tools indicates that only a small minority 
can be interpreted as ceramic manufacturing implements 
based on size, shape, and luster. This scarcity of ceramic 
polishing stones could be attributable to their curation 
(Guthe 1925:28), but their scarcity also could be ex
plained by a low frequency of white, red, or smudged 
ware manufacture within the Dolores Project area. 

Painting with mineral pigment characterizes most 
A.D. 600-980 white and red wares in DAP collections 
(white wares include polished but unpainted sherds and 
vessels in DAP analyses). Although possible pigment 
stones have been recovered from DAP si tes (Keane and 
Clay 1985), all have the potential for multiple uses, and 
their presence need not imply the manufacture of dec
orated ceramics. Brushes are likely to have been strips of 
yucca leaf (based on analogy [Guthe 1925:28] and on the 
abundance of yucca as a component of the DAP perish
able material culture), but no items interpretable as paint 
brushes have been recovered. Also, although unfired gray 
ware vessels have been recovered from excavations, no 
unfired decorated vessels have been recovered. The scarc
ity of direct evidence of the production of decorated ce
ramics corresponds to inferences of limited local 
production based on the abundance of nonlocal (ex
changed) sherds in the decorated component of the col
lections. Red ware vessels are assumed to be nonlocal to 
the Dolores Project area based on other evidence (Lucius 
and Wilson 1980; Lucius and Breternitz 1981 ), and the 
limited evidence of decorated ware production is assumed 
to be that of white ware and smudged ware production. 

Independent data on firing procedures are lacking from 
DAP excavations. Shallow, slab-lined, pit kilns have been 
encountered elsewhere within the Mesa Verde region 
(Helm 1973; Hibbets and Harden 1982; Fuller 1984; Hib
bets 1984), and, although most postdate A.D. 980, one 
falls within the temporal span of the Dolores occupations. 
No similar kilns or firing features have been identified in 
the immediate vicinity of DAP sites (near architectural 
features), and none have been identified in the course of 
several blading programs that have been carried out at 
site peripheries in an effort to identify extramural fea
tures. The isolated settings of those Mesa Verde kilns that 
have been found , coupled with the abundant evidence of 
ceramic manufacture in DAP sites, indicates that the lack 
of identified kilns in the Dolores Project area is probably 
due to the architectural emphasis of the DAP excavation 
strategy. 

In the absence of firing features, firing regimes must be 
inferred from sherd characteristics alone. Most DAP 
ceramics are gray wares and their surface color relative 
to both unfired clay colors and the oxidized colors of 
sherd samples indicates a neutral to slightly oxidizing 
firing atmosphere . Enough oxygen was present to re
move most of the organic content of the clays, but not 
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enough oxygen was present to ox idize iron compounds 
in the clays. Subjective evaluation of the frequencies 
and types of fire clouds indicates that errors toward 
reducing conditions were more common than were er
rors toward oxidizing conditions. White ware sherds 
evidence a firing regime similar to that of gray wares, 
but there appears to be better control, with a slightly 
greater tendency to err toward oxidizing conditions. 

The color of red ware vessels requires a conscious effort 
to achieve strong oxidizing conditions during firing. 
Fire clouds on red ware bowls are common on vessel 
exteriors (bases), indicating that oxidation took place 
with the bowls upright in the setting, maximizing the 
intensity of color for the decorated bowl interiors. Red 
ware sherds often have gray ("carbon" ) cores, reflecting 
either the use of carbonaceous clays in vessel produc
tion or the application of an initial strong reduction 
firing followed by a final oxidation firing to achieve the 
surface color. The differences between red ware and 
gray and white ware firing regimes are marked, and the 
specialized nature of the red ware oxidation firing may 
have contributed to the apparent lack of red ware pro
duction in the Dolores Project area. 

Ceramics as Containers 

Vessels are integrated into the Anasazi toolkit as con
tainers that serve a variety of functions. Functions are 
inferred for DAP vessel shape classes using models that 
relate access, security, leverage, stability, and size re
quirements of functions to specific vessel shapes (Biin
man 1985). Shape classes within A.D. 600-920 DAP 
vessel collections are discrete (fig. 2.13), with relatively 
little overlap between the characteristics of the classes 
and only rare instances of ambiguity in class affiliation 
for individual vessels. Wear and context observations 
for members of the shape classes generally support the 
inferred functions, but occasional exceptions support 
the observation that not all vessel use is appropriate to 
the intentions of the original design (cf. Shepard 
1965:228). 

Cooking, serving, dry storage, and liquid storage func
tions are consistently represented in vessel assemblages 
from all time periods. Cooking jars are the most abun
dant vessel form , but although most cooking was car
ried out in these vessels, they were used for other 
functions as well (e.g., short-term storage). The high 
frequency of the cooking jar form in the sherd data set 
appears to be due to a relatively high breakage rate, but 
the form appears to have been the most common vessel 
type in static assemblages as well (with the possible 
exception of the A.D. 600-720 period). Increases in the 
abundance of cooking jar sherds relative to the sherds 
of other forms after A.D. 840 may be the consequence 
of increasing reliance on soaking and boiling of corn as 

82 

~ 
COOKING JAR BOWL 

DI PPE R 

_Ljjj jj 
BEAKER GOURD JAR PITCHER 

ill . . 

BIRO EFFIGY 

SUBMAR INE EFF IGY 

';. ioo•~<:::~~,ii:::::=='o-....,;1 5 em 

DOG EFFIGY 

Figure 2. 13- Representati ve profiles of vessel form classes in 
A.D. 600-920 collections. 

a concomitant of agricultural intensification during the 
population maximum in the Dolores Project area (Biin
man and Wilson 1985b, 1985c). 

Three size classes can be defined within the cooking jar 
form, and although proportions of the three size classes 
vary through time, the median size remains relatively 
constant. Both small and large jars increase in fre
quency relative to medium-sized jars after A.D. 840. 
This date marks the extreme population increase in the 
Dolores Project area as well as the concentration of 
population in aggregated villages. If vessel size is in
terpreted as reflecting the size of the intended consum
ing group, the increase in small vessels would indicate 
an increase in the number of instances in which food 



was prepared for subsets of the household group. Con
versely, the increase in large vessels would indicate an 
increase in the number of instances of food preparation 
for suprahousehold groups. Both interpretations are 
compatible with the observed demographic changes in 
that aggregation is assumed to result in an increase in 
field house strategies and greater potential for occa
sional fragmentation of the household unit. Also, ag
gregation would bring greater numbers of households 
into direct contact, which would provide more oppor
tunities for reciprocal hosting. These possibilities are 
discussed in greater detail by Phagan and Blinman 
(chap. II). 

Bowls and saucers satisfied most of the need for serving 
and temporary storage functions . Frequencies of bowls 
vary through time, partly as a result of constraint in 
relation to fluctuations in jar frequency, but perhaps as 
a result of changing exchange relationships as well 
(chap. 14). Most bowls are either white or red ware 
vessels, with red ware bowls predominate within the 
A.D. 720-840 period. Many white ware vessels appear 
to be nonlocal to the Dolores Project area and all red 
ware vessels are assumed to be nonlocal. If the same 
types of population dislocations evident in the Dolores 
area occurred in the southeastern Utah area (the ap
parent source area for red ware vessels), the disruption 
in both the supply and distribution of red ware vessels 
is likely to have occurred. White ware vessel production 
does not appear to have had such a strong geographic 
restriction, and white ware bowls increase in frequency 
to compensate for the decline in red ware availability. 
Although red ware frequencies increase again after 
A.D. 880, the increase does not reverse the pattern of 
greater white ware production and exchange, and white 
ware vessels dominate the bowl form from A.D. 840. 

Storage functions are associated with all wares, but 
forms and emphases change through time. Long-term 
storage of liquids was carried out in gray ware ollas for 
most of the A.D. 600-920 period, with increasing use 
of white ware ollas after A.D. 920. Early (pre-A.D. 840) 
gray ware ollas were often distinguished from other gray 
ware forms by applications of fugitive red pigment as 
well as by shape and function (Errickson 1985). Long
term storage of dry materials was first accomplished in 
gray ware seed jars, with increasing use of decorated 
(usually red ware) seed jars and an elaboration of forms 
through time. The early dry storage containers tend to 
be larger in volume than those in post-A.D. 840 con
texts and may have more general storage functions. 
Short-term liquid storage functions (small volume, 
small orifice, high stability) encompass the greatest va
riety of vessel forms, including gourd jars, some effigies, 
some pitchers, and ring vessels. Many of these forms 
have been interpreted as ritual in overtone due to their 
biomorphic shapes, but they do not occur in great 
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enough frequenc y to verify ritual interpretations 
through analyses of regularities of associations with rit
ual features or structures. 

The Organization of Production and Use 

Organization aspects of the production and use of ce
ramics are somewhat more difficult to evaluate than 
the technology of production and use. There is a weak 
indication that prior to A.D. 800 not all household 
groups were engaged in pottery manufacture (Blinman 
and Wilson 1985a). This inference is based on the ab
sence of unfired clay or temper in collections, and the 
weakness of the inference is due to the difficulty in 
accepting negative evidence in the contexts of moderate 
or small samples. Later in time (after A.D. 840), evi
dence of pottery production is more abundant and ap
pears to be evenly distributed within the aggregated 
villages (Biinman and Wilson 1985d). No large collec
tions from either household or interhousehold cluster 
lack evidence of pottery production, and there is no 
indication of craft specialization. 

Possible organizational differences in ceramic use have 
only been perceived in A.D. 840-920 contexts. Com
parisons between front room, back room, and pit
structure vessel assemblages have revealed few 
differences that could be attributable to functional dif
ferentiation of the structures. These observations are 
weak due to small samples, but there appears to be a 
slightly greater diversity of vessel forms in pitstructure 
collections, and small cooking jars are slightly more 
likely to be recovered from rooms than from pit
structures (Biinman 1985). Within pitstructure floor 
collections, slightly higher frequencies of red ware 
sherds and vessels have been noted in structures that 
have ritual features (Wilshusen 1985). Similarly, red 
ware sherds are unusually abundant at those room
blocks within the A.D. 840-920 McPhee Community 
associated with oversize or ritually associated pit
structures (Biinman and Wilson 1985d). The nature of 
these 2 red ware associations is not clear, but they may 
be more related to an imbalance of food consumption 
to preparation within and in the vicinity of large or 
ritually oriented pitstructures. This inference is based 
in part on the observation that most red ware vessels 
are bowls and that any relative increase in food con
sumption during this time period will increase the local 
frequency of bowl breakage and red ware sherd 
deposition. 

Basketry Resource Use and Technology 

Basketry is the only class of worked vegetal materials well 
enough represented to evaluate contexts of economy and 
adaptation. Resource availability is determined by the 
interaction of spatial distributions of vegetation and the 
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potential of particular plant materials for use in basketry. 
Like ceramic temper raw materials, potential basketry 
uses for particular plant products are relatively unlimited, 
and this discussion is limited to plants specifically iden
tified in Anasazi archaeological collections as being used 
in basketry or cordage (Adovasio 1977; Osborne 1980; 
Rohn 1971 ; Kent 1983; Morris 1980). 

Of the plants identified in Anasazi basketry, those avail
able within the Dolores Project area or in the immediate 
vicinity of the project area include yucca (Yucca), willow 
(Salix), squawbush (Rhus aromatica), rabbitbrush (Chry
sothamnus), reed (Phragmites), dogbane (Apocynum), 
milkweed (Asclepias) , cliff rose (Cowania), cattail (Ty
pha), sedge (Scirpus), and juniper (Juniperus). Of these, 
all except the reeds would have been present if not com
mon under all environmental conditions during the An
asazi occupation of the Dolores Project area (Petersen 
1985a, 1985b). Phragmites is currently found at slightly 
lower elevations to the south and southwest of the project 
area and may never have been a component of the local 
flora (Matthews 1985). 

From these available resources, the Dolores area weavers 
were extremely selective. Yucca was used for the majority 
of all cordage, plaited items, and twined items. Squaw
bush (in combination with small amounts of yucca) was 
used for nearly all coiled basketry. Reeds were used for 
at least I twined mat, and rabbitbrush was used in I coiled 
basket. Dogbane, milkweed, or cliff rose could have been 
substituted for yucca in cordage but was not, and willow 
could have been substituted for squawbush in coiled bas
ketry but was not. The use of reeds rather than cattail or 
sedge in matting, even though it may not have been lo
cally available, is presumably due to the longer and more 
pliable characteristics of the reed culms. 

As noted previously in the description of worked vegetal 
materials, basketry technology as represented in DAP col
lections was remarkably conservative. Temporal varia
tion in techniques is either not present or is too slight to 
be identifiable within the limits of sample quality. Spatial 
variation is greater, and although basic basketry construc
tion types are uniform (e.g., 2 rod and welt coiled bas
ketry), some variation can be attributed to the individual 
weaver. 

Use of basketry as part of the adaptive toolkit is difficult 
to assess due to the vagaries of preservation. If the few 
cases of abundant finds of basketry in burned structures 
are assumed to be approximations of actual basketry use, 
then individual basketry items may have been nearly as 
common as pottery vessels within household assem
blages. Basketry provided tray, bag, and bowl forms, as 
well as mats and articles of clothing. No carrying or bur
den baskets were found in DAP collections, but their 
presence is likely due to their wide spatial and temporal 
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distribution across the Southwest (Guernsey and Kidder 
1974; Adovasio 1977). 

Basketry production is more difficult to assess than bas
ketry use. The tendency for coiled basketry characteristics 
to be similar within structures argues for individual pro
duction with only limited distribution outside of the pro
ducing household. However, the low frequency of coiled 
basketry in refuse contexts (none in dry refuse deposits 
and some in hearth fills) suggests relatively long uselives 
and low rates of production, despite high inventories. 
Raw materials are present in some DAP contexts, but 
some of these may be dissociated from once whole items 
rather than indicating local production. The less equiv
ocal finds of raw material are from the dry rockshelter 
deposits and cannot be reliably placed in time. Although 
some types of bone awls can be associated with coiled 
basketry production, characterizations of awls within the 
DAP bone tool analysis system (Phagan and Hruby 
1984: 113-115) do not allow the differentiation of these 
from general purpose awls, and awls cannot be used to 
evaluate basketry production. 

Paleodemography 

Paleodemography (Problem Domain 2) is concerned with 
the estimation of population levels within the Dolores 
Project area, the distribution of population across space, 
the estimation of household size, and the evaluation of 
the physical condition of the prehistoric population. Ce
ramic material studies have contributed to questions of 
paleodemography through dating of sites, studies of the 
accumulation of ceramic materials as estimators of oc
cupation intensity, evaluation of possible migration in
stances, and variation in vessel size as a possible indicator 
of variation in the size of the domestic unit. 

Sherd Deposition and the Duration of Site Use 

Site dating has already been reviewed, and similar prin
ciples have been used in the evaluation of changing in
tensity of occupation within site histories (Kohler 1985; 
Kohler and Blinman 1984). Given sherd population es
timates from probabilistic site samples, the concept of 
distinctive assemblages can be used to estimate the pro
portions of the sherd population attributed to occupation 
during different time periods. Stepwise regression iden
tifies the best quantitative combination of the distinctive 
assemblages that can account for the estimated popula
tion. This provides an estimate of the number of sherds 
deposited during each of the time periods for the dis
tinctive assemblages, and that estimate can be compared 
with theoretical models of sherd deposition and archi
tectural-based population estimates. 

In the application of this technique at Grass Mesa Village, 
Site 5MT23 (Kohler 1985; Kohler and Blinman 1984; 



Blinman and Wilson 1985c), comparisons between the 
sherd-based estimates of occupation intensity and those 
based on other criteria were able to elaborate the popu
lation history of the village. A possible hiatus in site oc
cupation in the early decades of the ninth century was 
weakly indicated by discontinuities in both site stratig
raphy and tree-ring dating. This weak indication was sup
ported by relatively small numbers of sherds assigned to 
the same time period by the regression technique. 

After A.D. 880, a major change in site organization (re
ferred to as the Grass Mesa Subphase) was evident in the 
distribution and architectural characteristics of pit
structures (Lipe et al. 1985). This period was also char
acterized by a deterioration of local agricultural 
conditions (Orcutt 1985a), and increasingly seasonal use 
of the site was I possible adaptive consequence. The es
timated number of sherds deposited during this period is 
well below the number that would have been predicted 
based on the estimated number of households and the 
same pitstructure life expectancy used previously. De
creasing the assumed length ofpitstructure uselife for this 
period improved the agreement between the sherd dep
osition rate and time, but the estimated number of sherds 
remains too smali for the apparent extent of the occu
pation. Resolution of the conflicts appears to lie in the 
acceptance of the model of increasingly seasonal occu
pation at the site after A.D. 880, with a resultant decrease 
in sherd deposition per household per year at the site. 

Evaluation of Long-Distance Immigration 

The reconstruction of population history within the Do
lores Project area calls for periods of immigration as nec
essary explanations for some of the observed population 
increases (Schlanger 1985). This, coupled with the pos
sible importance oflong-distance population dislocations 
in Southwestern prehistory (Berry 1982:103-126), 
prompted examination of DAP ceramic distributions for 
evidence of immigration. Distinctions between ceramic 
distributions resulting from exchange and those resulting 
from the movement of households with their associated 
possessions are difficult to perceive, and a conservative 
model of migration evidence was adopted (Wilson 1985). 

Migration of a potter into the area is assumed to be de
tectable only when the potter persisted in employing as
pects of production technology or decorative style that 
contrasted with local technologies. This persistence 
would result in the manufacture of nonlocal appearing 
vessels using locally available resources. These nonlocal 
appearing products would be restricted in their spatial 
and temporal distributions and should co-occur with the 
similar nonlocal items. Since communication between 
the migrant and the homeland could conceivably con
tinue, subsequent exchange could also occur along the 
established linkage. 
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Adoption of this model of ceramic migration evidence 
precludes the identification of short-distance migration 
due to the similarity of ceramic technology within the 
northern Mesa Verde region. However, 2 potential cases 
of long-distance migration were identified within the 
DAP collections. These were based on the use of glaze 
paint in Mesa Verde White wares in the eastern portion 
of the Mesa Verde region (Waterworth 1985) and the use 
of a smudging technology in Mogollon ceramics (Wilson 
1985). 

Although not common, glaze painted sherds occur in 
DAP collections, and the temper associated with most 
of these sherds is identical to that found in unfired clay 
from DAP collections (Waterworth 1985). Glaze paint 
is commonly associated with white wares from the Dur
ango area of the Animas River valley in the eastern 
Mesa Verde region (Carlson 1963; Ellwood 1980), and 
both gray and white ware sherds originating from the 
Durango area are associated with a distinctly different 
temper (Lucius 1982). Based on the temper difference, 
the majority of the DAP sherds were possibly locally 
produced, rather than imported. Verification of local 
production was sought through comparison of refired 
clay characteristics, and gray ware sherds from La Plata 
River valley sites were included for an additional com
parison. The DAP glaze painted sherds do not match 
the clay characteristics of DAP clays or gray ware 
sherds, nor do they match the temper of Animas River 
valley gray wares or glaze painted white wares, but they 
do match the clay and temper characteristics of La Plata 
River valley gray wares. The clay color data contra
dicted the initial impression that local production of 
glaze painted white wares occurred, and there is no 
basis for asserting that immigration took place from 
the eastern Mesa Verde region. 

The case for immigration from the Mogollon region is 
much stronger; but it is not conclusive, and if it oc
curred it could not have involved many individuals 
(Wilson 1985). Mogollon smudged ware sherds occur 
in some DAP collections based on the occurrence of a 
non-Mesa Verde temper (Wilson and Blinman !985a) 
in association with highly polished and smudged bowl 
sherds. In addition, local crushed igneous rock temper 
has been identified in smudged sherds, although smudg
ing is not acknowledged as a technique within the rep
ertoire of Mesa Verde region potters. The smudged 
Mesa Verde sherds could simply be errors in the exe
cution of white ware firing, but the appearance was 
judged to be too consistent for all examples to be ex
plained in this way. Refiring analyses of samples of the 
2 smudged wares verified the distinctiveness of the 
clays associated with the 2 tempers, and the locally tem
pered smudged clays are similar to Dolores Project area 
archaeological clays and gray ware sherds. 

85 



FINAL REPORT 

The characteristics of the smudged sherds satisfy the 
initial conditions of the model of potter immigration, 
but the temporal and spatial distributions are not 
strongly supportive. Both the Mogollon and Mesa 
Verde smudged sherds are widely distributed in time, 
and for some of the Mogollon sherds, exchange is the 
most probable explanation. However, some spatial con
centrations of the Mesa Verde smudged sherds suggest 
localized production at specific sites, and these sites 
also include Mogollon sherds. If these collections do 
reflect the consequences of Mogollon immigration, very 
few potters are involved, and this source of immigra
tion is insignificant in the face of Dolores area popu
lation growth and larger models of regional 
immigration. 

Variation in Household Size 

Broad population trends within the Dolores Project 
area are expressed in units of numbers of households 
that can be inferred from architectural remains (Schlan
ger 1985; Orcutt 1985b}, but population changes can 
occur as changes in the size of households as well as 
their number. Cooking jar volume has been used as a 
proxy measure for the size of prehistoric household 
groups (Turner and Lofgren 1966). The basic premise 
is that cooking jar volume will change if the size of the 
food consuming unit changes, and that measured 
change in archaeological collections of cooking jars can 
be used as a measure of change in the size of prehistoric 
households. When calibrated with ladle and bowl vol
umes as indicators of serving size, jar volumes from 
western Pueblo archaeological contexts were inter
preted as reflecting a slight increase in household size, 
from 4.5 to 4.8 to 5.1 persons for the periods A.D. 500-
750, 750-900, and 900-1250 (Turner and Lofgren 
1966:table 3). 

Although the Turner and Lofgren study produced plaus
ible results, an ethnoarchaeological evaluation of the 
basic premise suggests the relationship between cooking 
jar volume and household size is not necessarily direct 
(Nelson 1981 ). Correlations were poor between mean 
vessel volume and household size for Highland Maya 
village data, and the relationship appears to be com
plicated by factors such as social rank, area of associ
ated fields , and age grade composition of households. 
In the context of a long temporal span, further con
founding effects could include changes in dietary com
position, food preparation techniques, or the social 
definition of the food-consuming unit. 

Within the context of A.D. 600-920 culture change in 
the Dolores area, no conclusive indications of differ
ential access to status items or to land are found. As a 
result, the confounding effects of social rank and eco
nomic status factors are likely to be less important con-
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siderations than in the Maya ethnographic case. 
However, the relationship between vessel size and 
household size in the Dolores area could be confused 
by dietary change (increasing reliance on agricultural 
products as part of population increase and resource 
intensification) and by changes in the definition of the 
food-consuming unit (larger gatherings and greater so
cial interaction between households as a consequence 
of aggregation [Orcutt 1985b]). 

With these caveats in mind, vessel volume data (cal
culated as part of the study of DAP vessels and vessel 
assemblages [Blinman 1985]) for bowls and cooking jars 
were assembled. Histograms (based on both 0.5- and 
1.0-L intervals) of these volumes are presented by time 
period in figures 2.14 and 2.15 Extremely small or ex
tremely large bowls were not likely used for routine 
meal consumption. Based on the summary histogram 
of bowl volumes (fig. 2.14), those bowls smaller than 
0.25 L and those larger than 3 L are assumed not to 
have significant roles in food consumption . This range 
includes most bowls for all time periods. Extremely 
small cooking jars are likely to have served either sub
sets of the household or to have been used to prepare 
condiments rather than staples. The extremely large 
cooking jars are also unlikely to reflect household food 
preparation (the largest jars are associated with post
A.D. 840 villages (cf. Turner and Lofgren 1966:125-
127). For these reasons, and based on examination of 
the summation of cooking jar volumes (fig. 2.15}, only 
those jars between 2 and 6 L in volume are considered 
to be representative of normal food preparation activ
ities. Limiting the cooking jar volume range based on 
the breakpoints in the summation histogram appears 
to be appropriate for the A.D. 800-920 periods, but a 
smaller initial break point would have been chosen if 
the decision had been based on the A.D. 720-800 
collection. 

Mean volumes of DAP bowls and cooking jars for the 
A.D. 720-920 period are presented in table 2.8 . Bowl 
volumes fluctuate and no unidirectional trend contin
ues through time, possibly due to sampling error as
sociated with the relatively small samples sizes for each 
period (between 6 and 13 bowls). Mean jar volumes are 
based on larger samples (ranging from 13 to 25}, and 
show a consistent increase through time. The increase 
is relatively sharp (more than 0.6 L) across the A.D. 
800 threshold but is relatively minor (less and 0.2 L) 
thereafter. Assuming a constant serving size based on 
the grand mean for DAP A.D. 720-920 bowls (1.32 L}, 
mean jar capacity increases by nearly half of a serving 
across the A.D. 800 threshold, but increases by only 
0.02 and 0.12 serving across the next 2 thresholds. 

If dietary, organization, and other aspects of the Do
lores area cultural systems were constant, these changes 
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Figure 2.14- Volumes of bowls by time period for Dolores Ar
chaeological Program vessel assemblages. Histo
grams are constructed for both 0.25 L (dark shading) 
and 0.5 L (light shading) intervals. The A.D. 600-720 
bowls are not included in the summation because no 
precisely measurable cooking jars were available 
from this time period for comparison. 
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could be interpreted as an increase in household size 
across the A.D. 800 period with stability or only very 
slight increases thereafter. However, mitigating factors 
are present that limit the confidence in these interpre
tations. The greatest of these affects the A.D. 800 
threshold and consists of a change in the style of cook
ing jar shape. Chapin Gray jars with a relatively con
stricted neck dominate pre-A .D . 800 vessel 
assemblages, but give way to Moccasin Gray and Man
cos Gray jars with flaring necks after A.D. 825. Since 
jar volumes were measured to the rim, this change in 
neck shape would tend to increase the measured volume 
of post-A.D. 800 cooking jars without necessarily in
creasing the funct ional volume. Conceivably the change 
of shape was an adaptation to accommodate a demand 
for a larger cooking volume, but the implications for 
household size are suspect. 

The post-A.D. 800 period is also the period in which 
population aggregation increases dramatically and in 
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Figure 2.15- Volumes of cooking jars by time period for Dolores 
Archaeological Program vessel assemblages. Histo
grams are constructed for both 0.5 L (dark shading) 
and I L (light shading) intervals. Only precisely es
timated volumes were included; thus, A.D. 600-720 
vessels were excluded. 

which a potential change toward an increased reliance 
on corn in the diet occurs. In the face of these possible 
contributing factors, the small increases in cooking jar 
volume after A.D. 800 need not be reflecting household 
size change. However, if we assume that the factors 
independent of household size are selecting for larger 
cooking jars, then the stability and relatively minor in
crease through the A.D. 800-920 period is reflecting sta
bility of household size rather than growth. If this 
conclusion can be supported through independent lines 
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Table 2.8 - Mean bowl and jar volumes and volume ratios 

Vessel Period (A.D.) Grand mean 
form 

720-800 800-840 840-880 880-920 (A.D. 720-920) 

Bowl 1.325 L 1.605 L 0.933 L 1.259 L 1.316 L 
Jar 3.658 L 4.287 L 4.319 L 4.471 L 4.249 L 
Jar/bowl 2.76 2.67 4.63 3.55 3.23 
Jar/bowl* 2.78 3.26 3.28 3.40 3.23 

• Ratio of period means of jar volumes to grand mean of bowl volumes. 

of evidence (e.g., living floor area, burial population 
data), then it would support the immigration model, as 
opposed to the internal growth model, of the A.D. 860-
880 population maximum in the Dolores Project area 
(chap. 8). 

Social Organization 

Social organization (Problem Domain 3) includes stud
ies of group definition , status, integration, economic 
organization, political organization, and ideology, Ce
ramic contributions include discussions of the social 
interaction aspects of ceramic exchange, the organiza
tion of ceramic production, and the evaluation of sta
tus- and ritual-related concentrations of ceramic 
materials. These contributions are necessarily indirect, 
are often assumption laden, and some aspects have re
ceived more detailed treatment under the discussions 
of other problem domains. 

Ceramic Production and Social and Economic Interaction 

Two patterns of ceramic production may have been op
erable within the A.D. 600-980 period in the Dolores 
Project area (Biinman and Wilson 1985a, 1985d). Be
tween A.D. 600 and 800, evidence of ceramic manufac
ture is scarce and appears to be unevenly distributed, 
leading to the weak inference of small-scale specialization 
in gray ware manufacture. Clay characteristics of gray and 
white ware sherds are also disparate, suggesting even 
greater specialization in white ware manufacture. Red 
ware manufacture does not appear to have been part of 
the production repertoire of Dolores area potters and it 
was the object of strong regional specialization. This 
probable scenario implies levels of interdependence, with 
mandatory economic and social ties between gray ware 
producing and consuming households, and a more ex
tensive exchange and social network through which dec
orated ceramics were obtained. 

By A.D. 860 and through at least A.D. 980, ceramic man
ufacturing evidence is much more abundant and is so 
evenly distributed that most household groups were likely 
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engaged in the manufacture of gray ware vessels (Blinman 
and Wilson 1985d). White ware manufacture continued 
to be more specialized, but the overlap between gray and 
white ware clay characteristics suggest some white ware 
sources were present locally near the large populations in 
the Dolores Project area. Red ware vessel sources con
tinued to be regionally restricted . The removal of most 
gray ware vessel procurement needs as motivation for 
exchange suggests that subsequent gray ware vessel move
ment would reflect social more than economic interac
tions. This scenario implies more geographically 
restricted economic networks, and the greater density of 
population implies less geographically extensive social 
networks as well. 

Political and Ritual Determinants of Ceramic 
Distributions 

Recent Southwestern studies have placed considerable 
emphasis on the roles of valued ceramic materials as sym
bols in the operation of political and ceremonial systems 
(Feinman et al. 1981 ; Upham et al. 1981 ; Upham 1982; 
Lightfoot 1984). Valued ceramics are defined as those 
requiring considerable effort in their production, and co
rollaries include visual distinctiveness, nonlocal produc
tion , and scarcity. The premise of the cited studies is that 
these ceramics are symbols exchanged between the lead
ership elite within social or political systems, and that the 
items could be banked within the broader economic re
lations between systems. From this assumption, the spa
tial distributions and occurrences of these ceramics 
provide evidence for both the existence and the spatial 
organization of such systems. 

Although no suggestions of systematic social ranks appear 
in DAP burial accommodations or in living room sizes 
or associations, changes through time in geographic foci 
of ritual and perhaps political activity do occur within 
the Dolores Project area. An oversize A.D. 720-800 pit
structure at Grass Mesa Village is unique within the 
known contemporary structures in the Dolores Project 
area and was followed closely in time (ca. A.D. 800) by 
the construction of a great kiva at the same site (Lipe et 



al. 1985). This structure fell into disuse within the next 
20 years. and an unroofed great kiva was established in 
a roc kshelter (Singing Shelter. Site 5MT4683) about 
4.5 km to the south sometime in the first half of the ninth 
century (Nelson and Kane 1985). This great kiva, in turn, 
fell into disuse sometime before A.D. 920 and possibly 
prior to A.D. 860 (the exact timing is unknown), and a 
series of very large pitstructures was incorporated into 
some of the roomblock units in the McPhee Community 
Cluster (about 1.5 km to the southwest) in the middle 
ninth century A.D. These structures appear to have con
tinued in use through the A.D. BOO's, with what appears 
to have been an abortive construction of another great 
kiva within the McPhee Community Cluster sometime 
after A.D. 880 and probably before A.D. 900 (Pueblo de 
las Golondrinas, Site 5MT5107 [Brisbin 1984]). 

Sherd collections associated with these architecturally de
tined foci or ritual and perhaps political activity are pre
sented in table 2.9. Collections are reported by source 
category and by the dichotomy between gray and deco
rated wares. The Dolores Tract sherds include those local 
to the Dolores Project area as well as some that may have 
been manufactured elsewhere within the Mesa Verde re
gion. The other Mesa Verde category includes all those 
sherds manufactured within the Mesa Verde region but 
that are unlikely to have been produced within the Do
lores Project area. Extraregional sherds are those believed 
to have been manufactured outside of the Mesa Verde 
region, and those of indeterminate affiliation could not 
be classified, usually because of ambiguous temper char
acteristics. The decorated ware category includes all 
white, red, and smudged or brown ware sherds. Individual 
types were not distinguished on the basis of production 
steps measures (Feinman et al. 1981) because of the scarc
ity of the high-value types (their absence from collections 
could in all cases be attributable to sampling error). 

Collection content is defined by spatial association with 
a particular ritual focus and by contemporary collec
tions not associated with the ritual focus . Since no con
temporary habitations were associated with the great 
kiva at Singing Shelter, the collections reported here 
are derived from contemporary villages (Rio Vista Vil
lage, Site 5MT2182 [Wilshusen, comp. 1985], and 
House Creek Village, Site 5MT2320 [Robinson and 
Brisbin 1984]) that, on the basis of proximity, are as
sumed to be part of the great kiva "community." The 
McPhee Community Cluster (Kane 1985) is a village 
composed of a tight cluster of sites (individual room
blocks), several of which have the oversize pitstructures. 
The McPhee Community Cluster collections include 
some contaminating sherds from later occupations 
within the immediate vicinity. The collections from 
these occupations contain higher proportions of non
local sherds than those from the occupations being con
sidered here, similar sources of contamination are rare 
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at the com temporary sites away from the McPhee Com
munity Cluster, and the contamination will artificially 
raise the nonlocal proportions associated with the over
size pitstructures. The pottery types contributing to the 
McPhee Community Cluster collections have been re
viewed (2 sherds are clearly extraregional contaminants 
and an additional 15 sherds could be extraregional con
taminants), and the number of contaminants does not 
significantly affect the proportion of nonlocal sherds. 

The effort measure of vessel value implies that the dec
orated wares should be more abundant at the ritual foci , 
and since the concepts of alliance and exchange of goods 
are linked with possible political interpretations of 
these foci (Upham 1982), nonlocal ceramics may also 
be more abundant. Both expectations are met for the 
time period during which the oversize pitstructure at 
Grass Mesa Villge was occupied. Decorated ceramics 
comprise 15.2 percent of the Grass Mesa Village col
lections as opposed to only 9.5 percent in contemporary 
occupations elsewhere in the Dolores Project area. The 
most dramatic difference, however, is in an extremely 
high proportion of nonlocal gray wares at the village. 
This does not carry over to the proportion of non local 
decorated wares for which the differences in source pro
portions between Grass Mesa Village and the other col
lections are not significant due to the small number of 
decorated sherds from Grass Mesa Village. 

During the subsequent use of the great kiva at Grass 
Mesa Village, the differences in proportions are the op
posite of these expected based on the potential ritual 
and political implications of the presence of the struc
ture. Decorated sherds comprise only 9.9 percent of the 
Grass Mesa Village collection, whereas they comprise 
12.5 percent of other contemporary collections. (This 
difference would be marginally significant if the col
lections could be interpreted as random samples.) In 
addition, a smaller proportion of the decorated sherds 
are nonlocal (although nonlocal gray ware sherds re
main more common at the village than elsewhere). The 
perceived differences in decorated sherd frequencies 
may reflect the higher variability associated with ar
chaeological sampling and clustering of vessels, in 
which case no claim could be made for significance of 
the different proportions. 

Proportions of decorated sherds are different in the 
direction expected for ritual foci during the slightly later 
use of the great kiva at Singing Shelter. Decorated 
sherds comprise 13.0 percent of collections from Rio 
Vista and House Creek Villages, whereas they only 
comprise I 0.6 percent in the remainder of the project 
area. Nonlocal sherds are also considerably more abun
dant in association with the 2 villages, and nonlocal 
decorated sherds account for nearly all of the perceived 
difference. The large sample sizes for the 2 collections 
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Table 2.9 - Sherd source frequencies at ritual foci within the Dolores Project area 

Sherd origin Gray Ritual focus Total 
Decorated 

Gray 
N o/o N o/o N o/o N 

Dolores Tract 881 87.1 52 28.6 933 78.1 17 300 
Other Mesa Verde 127 12.5 25 68.7 252 21.1 452 
Extraregional 4 0.4 2 1.1 6 0.5 38 
Indeterminate 3 1.6 3 0.3 29 

I 012 100.0 182 100.0 1194 100.0 17 819 

Dolores Tract 2 381 93.9 65 23.3 2 446 86.9 15 515 
Other Mesa Verde 137 5.4 206 73.8 343 12.2 498 
Extraregional 7 0.3 8 2.9 15 0.5 80 
Indeterminate 11 0.4 11 0.4 20 

2 536 100.0 279 100.0 2 815 100.0 16 113 

Dolores Tract 6 242 98.1 201 21.2 6 443 88.2 9 876 
Other Mesa Verde 115 1.8 748 78.8 863 11.8 152 
Extraregional 2 0.0 2 0.0 40 
Indeterminate I 0.0 I 0.0 7 

6 360 100.0 949 100.0 7 309 100.0 10 075 

Dolores Tract 35 009 97.6 2009 45.6 37 018 91.9 22 296 
Other Mesa Verde 768 2.1 2260 51.3 3 028 7.5 395 
Extraregional 77 0.2 99 2.2 176 0.4 24 
Indeterminate 20 0.1 40 0.9 60 0.1 25 

35 874 100.0 4408 100.0 40 282 100.0 22 740 

e 

----

Contemporary collections 

Decorated Total 
o/o N o/o N o/o 

97.1 622 33.3 17 922 91.0 
2.5 1228 65.8 I 680 8.5 
0.2 9 0.5 47 0.2 
0.2 7 0.4 36 0.2 

100.0 1866 100.0 19 685 100.0 

96.3 388 14.7 15 853 86.1 
3.1 1932 84.2 2 430 13.2 
0.5 16 0.7 96 0.5 
0.1 8 0.3 28 0.2 

100.0 2294 100.0 18 407 100.0 

98.0 570 47.9 10 446 92.7 
1.5 613 51.5 765 6.8 
0.4 7 0.6 47 0.4 
0.1 I 0.1 8 0.1 

100.0 1191 100.0 11266 100.0 

98.0 1077 45.5 23 373 93.1 
1.7 1270 53.7 I 665 6.6 
0.1 17 0.7 41 0.2 
0.1 I 0.0 26 0.1 

100.0 2 365 100.0 25 105 100.0 

e 
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decrease the probability that the perceived differences 
could be interpreted as sampling error. 

Differences persist in the expected direction of ceramic 
distributions during the use of the oversize pitstructures 
at the McPhee Community Cluster, but the differences 
decrease in magnitude. Decorated sherds comprise 
10.9 percent of the McPhee Community Cluster col
lections during this period and 9.4 percent of other col
lections. At smaller collection sizes, this difference 
could not be interpreted as significant, but the propor
tions should be relatively stable in these cases. One 
explanation for the small differences could be the scale 
of comparison, in that the specific roomblocks asso
ciated with the oversize pitstructures have higher pro
portions of decorated sherds than do the remaining 
roomblocks (Biinman and Wilson 1985d). Nonlocal 
sherds are also slightly more abundant at the McPhee 
Community Cluster, but the difference is due to gray 
wares and extraregional decorated wares rather than to 
other Mesa Verde decorated wares. 

The characteristics of these dichotomies support the 
association of valued ceramics with architecturally de
fined ritual foci in most cases. The significant exception 
is the great kiva at Grass Mesa Village, whose associ
ated ceramic collection is in opposition to the expected 
trends. In general , differences are more consistently 
manifested in higher frequencies of decorated ceramics 
(primarily bowl forms) at the ritual foci than in con
centrations of nonlocal decorated ceramics. This ob
servation increases the probability that the association 
has stronger ritual implications than political impli
cations. If the architectural foci were associated with 
the operation of regional , exchange-cemented alliances 
(Upham 1982), the representation of nonlocal deco
rated ceramics would be expected to be as strong as the 
representation of decorated ceramics as a whole. 

Although the association between decorated ceramics 
and the ritual association is defensible at a general level, 
the small magnitude of the differences contrasts with 
the obvious differences attributed to "centers" reported 
by Upham et at. (1981 ). Although collection sizes and 
sherd frequencies are not reported, these authors assert 
a strong relationship between the presence of high-value 
pottery types and large sites, and the near absence of 
the types at small sites. In the Dolores Project area, a 
similar relationship holds for sites with and without 
great kivas or oversize pitstructures, but the differences 
are not obvious, and the differences could not be de
fended as other than sampling error without collection 
sizes of thousands of sherds. 

Extraregional Relationships 

Studies of extraregional relationships (Problem Do
main 4) overlap with studies of production (i.e., the 
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definition of what is local), economic aspects of pro
visioning, and social aspects of exchange. Such studies 
have been a traditional use of ceramic data in archae
ological interpretation (along with dating inferences) , 
and specific descriptive discussions of ceramic ex
change have been included in a variety of ATG reports 
(Biinman and Wilson 1985a, 1985b, 1985c, 1985c, 
1985d; Wilson and Blinman 1985b; Errickson and Wil
son 1985; Waterworth 1985; Wilson 1985). In addition , 
models of ceramic exchange are included in the syn
thesis of exchange as part of the larger study of culture 
change in the Dolores Project area (chap. 14). 

Exchange inferences assume that locally produced ves
sels (those assigned to the Dolores Manufacturing 
Tract) will be tempered with crushed igneous rock, but 
that at least some of the Dolores Tract sherds are de
rived from outside of the Dolores Project area. Gray 
ware vessels are assumed to be produced locally, with 
some level of specialization prior to A.D. 800 and no 
significant specialization after A.D. 840. White ware 
vessels are assumed to be produced in only limited 
quantities within the Dolores Project area, and a larger 
proportion of the Dolores Tract white ware sherds than 
gray ware sherds is assumed to be derived from vessels 
manufactured outside of the Dolores Project area. Red 
ware vessels are all assumed to be manufactured outside 
of the Dolores Project area, specifically in the south
eastern Utah area. 

Archaeological ware distinctions correspond relatively 
closely to production and function categories in the pre
historic cultural system. Gray ware vessels are the most 
locally accessible for all time periods, and their pre
dominant use as cooking jars insures a relatively high 
rate of breakage and replacement. White ware vessels 
are less accessible for all time periods, and their pre
dominant uses as serving containers (bowls) and storage 
containers results in their less frequent breakage and 
replacement. Red ware vessels are the least accessible 
of the ware categories, they are almost exclusively used 
for serving (bowls) and long-term storage of small quan
tities of dry materials, and their rate of breakage and 
replacement should be similar to that of white ware 
vessels. 

Based on the differences in accessibility and use, ex
change networks for vessels of each ware should have 
somewhat different configurations (cf. Fry 1980; Blin
man and Wilson 1985d). Gray ware vessels should be 
locally available, and although some household provi
sioning of gray ware vessels would have to occur prior 
to A.D. 800, their exchange after A.D. 840 is likely to 
have occurred as an adjunct to the movement of their 
contents. However, long-distance movement of large 
quantities of goods is more easily accomplished in bags 
or baskets (cf. Lightfoot 1979), and transport in gray 
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ware jars is more likely to be associated with the move
ment of partially processed foods over short distances. 
Most white ware vessels would have to be obtained 
through exchange, but sources were probably widely 
distributed across the Mesa Verde region. White ware 
vessels (and decorated vessels in general) also have en
hanced visual characteristics, and their exchange could 
be conditioned by symbolic content, but the vessel form 
charateristics of white wares limit the potential for their 
exchange as an adjunct to the exchange of their con
tents. The geographically restricted source of red ware 
vessels requires their exchange as a commodity, their 
visual characteristics support the potential for symbolic 
influences on exchange, and their vessel form charac
terstics imply limited exchange as an adjunct to the 
exchange of vessel contents. 

Vessels are assumed to have been the unit of exchange, 
but the archaeological measurement of exchange must 
be based on sherd counts. Project area summations in
clude tens of thousands of sherds, and with samples 
this large, even small differences in frequencies (as little 
as 0.1 percent) would be significant if the collections 
could be interpreted as random samples of populations 
of sherds. Although unbiased, the collections are not 
random samples, and instead they have some of the 
properties of cluster samples. The consequence of this 
is that extreme variance in frequencies should be ex
pected due to the occasional recovery of clusters of 
sherds from a single vessel. Since it is impossible to 
determine the presence of vessel clusters based on sum
marization of ceramics across all DAP sites, the fol
lowing conventions will be used in interpretation. 
Differences in proportions of sources within wares will 
only be considered for interpretation if the differences 
are sufficient to be considered significant at a 0.05 level 
using a test for equality of percentages (Sokal and Rohlf 
1969:607-610). Numbers of sherds will be used as a 
further screening criteria, as will pottery type and vessel 
form classifications, and site affiliation data when they 
are available. 

Frequencies of sources for ceramic materials are pre
sented by ware and time period in table 2.1 0. These 
data reflect confidently dated excavated collections 
onl y, and post-A.D. 980 materials are not represented. 
(For a review of the later ceramic exchange patterns 
based on survey collections and less precise dating res
olution, refer to Wilson and Blinman [ 1985b)). Due to 
the multiple occupations of many DAP sites, some con
taminants are present in the collections. These contam
inants have not been removed, but they have been noted 
in discussions when their presence affects interpreta
tion . Sources are expressed as manufacturing tracts 
within the Mesa Verde region (refer to fig. 2.8) and as 
culture categories for extraregional sherds. Some am
biguity exists as to the affiliations of sand and crushed 
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sandstone tempered gray and white ware sherds (as
signed to the Cibola and the Kayenta or Cibola Culture 
Categories), and some of these sherds may be of Mesa 
Verde origin (Wilson and Blinman 1985a). 

Gray ware sherds comprise the majority of the collec
tions, with a minimum collection size of slightly over 
10 000 sherds. Within these large samples, differences 
in proportions of as little as 0.1 percent from period to 
period would be significant if the collections repre
sented random samples. However, the potential vari
ability of cluster effects and the differences from site 
to site within periods suggest caution when percentages 
of a source are based on less than I 00 sherds. 

The vast majority of gray ware sherds are derived from 
Dolores Tract sources for all time periods. The pro
portion of Dolores Tract sherds increases steadily from 
A.D. 600 through 920, and then decreases to a low of 
about 93 percent in the A.D. 920-980 period. San Juan 
Tract gray ware sherd frequencies fluctuate at I percent 
or less through A.D. 920, but increase to almost 6 per
cent in the A.D. 920-980 collection. The majority of the 
non-Dolores Tract sherds are derived from the Cahone 
and Sandstone Tracts through A.D. 880, but the fre
quencies of sherds from these sources decline consist
ently from period to period until they stabilize at about 
0.5 percent after A.D. 880. Frequencies ofextraregional 
gray ware sherds fluctuate between 0.1 and 0.5 percent, 
but prior to A.D. 880 most are sand and crushed sand
stone tempered sherds, the origins of which are equiv
ocal. Chuska Gray Ware sherds are the only 
unequivocal extraregional category and are present in 
more than trace quantities only in the post-A.D. 880 
collections. Although present in the A.D. 600-720 col
lection, this sherd is probably a contaminant from a 
later adjacent site, since the use of trachybasalt temper 
in the Chuskan region is rare in Basketmaker III times 
(Toll and McKenna 1980). 

White ware sherds are present in all time periods but 
are present in much smaller quantities than are gray 
ware sherds. The smallest collection size is only 671 
sherds, and all but 2 of the collections contain fewer 
than 2000 sherds. These smaller collection sizes imply 
a relatively greater instability of proportions due to 
cluster effects and other sampling errors. As a whole, 
the white ware category fluctuates as a proportion of 
the total collection size, decreasing through A.D. 840 
(probably due to constraint caused by the introduction 
and increasing popularity of red wares in the A.D. 720-
840 periods) and then increasing slightly through 
A.D 920 and dramatically thereafter. 

Dolores Tract white ware sherds always constitute a plu
rality of the white wares, but Dolores Tract white wares 
are always relatively less abundant than Dolores Tract 
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Time Ware 
period 
(A .D .) Dolores 

(N) (%) 

600.720 Gray 9 594 94.6 
White 588 87.6 
Red 

Total N 10 182 

Total % 94.2 

72(}.800 G ray 22 054 95.5 
White 872 82.0 
Red 
Smudged 30 85.7 

Total N 22 956 

Total % 89.8 

8()0.840 Gray 26 124 97.0 
White 741 68.4 
Red 
Smudged I 33 .3 

Total N 26 866 

Total % 86.6 

84(}.880 G ray 25 135 97.7 
White I 05 1 83.5 
Red 
Smudged 15 88.2 

Total N 26 20 1 

Total % 92 .1 

88(}.920 G ray 45 863 98.0 
White 2 807 76.8 
Red 
Smudged 2 66.7 

Total N 48 672 

Total % 92.0 

92(}.980 Gray 19 695 92 .9 
White 1925 49.4 
Red 
Smudged I 50.0 

Total N 21 621 

Total % 82.0 

NOTE: lndet - Indeterminate. 

e 
Table 2.10- Frequencies of ceramics by ware and presumed source in dated collections 

Mesa Verde manufacturing tracts Cibola Kayenta Kayenta Ch uska Mogollon 
or 

San Juan Cahone Sandstone Animas Blanding Cibola 
(N) (%) (N) (%) (N) (%) (N) (%) (N) (%) (N) (%) (N) (%) (N) (%) (N) (%) (N) (%) 

52 0.5 297 2.9 151 1.5 I 0 .0 14 0.1 I 0.0 
34 5.1 8 1.2 26 3.9 2 0.3 5 0.7 

2 66.7 I 33.3 

86 305 177 I 2 3 19 I 

0.8 2.8 1.6 0 .0 0 .0 0.0 0.2 0.0 

76 0 .3 524 2.3 27 1 1.22 0 .0 89 0.4 33 0. 1 I 0.0 
74 7.0 76 7.1 24 2.3 3 0.3 I 0 .1 4 0.4 

1359 99.7 I 0. 1 
5 14.3 

150 600 295 2 1359 92 2 37 I 5 

0.6 2.3 1.2 0 .0 5.3 0.4 0.0 0 .1 0 .0 0 .0 

259 1.0 311 1.2 130 0.5 I 0 .0 26 0.1 63 0 .2 3 0 .0 
315 29.1 4 0.4 4 0.4 2 0.2 3 0.3 9 0 .8 I 0 .1 

2988 100.0 
2 66.7 

574 31 5 134 I 2988 28 3 72 4 2 

1.9 1.0 0.4 0.0 9.6 0 .1 0.0 0 .2 0 .0 0 .0 

208 0.8 239 0 .9 48 0.2 7 0.0 22 0 .1 41 0.2 4 0.0 
124 9.8 18 1.4 33 2.6 2 0.2 13 1.0 6 0.5 5 0.4 

1453 99.5 2 0 .1 
2 11.8 

332 257 81 7 1453 24 13 47 II 2 

1.2 0.9 0.3 0 .0 5. 1 0. 1 0.0 0 .2 0 .0 0 .0 

430 0.9 160 0.3 10 1 0.2 6 0.0 II 0 .0 18 0.0 71 0.2 67 0 .1 
669 18.3 5 0. 1 15 0.4 52 1.4 27 0.7 40 1.1 

241 1 99.5 2 0 .1 
I 33.3 

1099 165 116 6 2411 63 18 98 109 I 
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gray wares. The A.D. 800-840 collection has an unusually 
small amount of Dolores Tract white wares relative to 
the adjacent periods, but this is due in part to the presence 
of several reconstructible San Juan Tract vessels at a sin
gle site. If this site is excluded from the period summa
tion, the Dolores Tract white ware sherd frequency rises 
to 77.7 percent. Using this revised figure and acknowl
edging the instability of proportions due to sample size, 
the A.D. 600-920 period is characterized by about 80 per
cent " local" white wares. After A.D. 920, this frequency 
drops to just under 50 percent. 

Most nonlocal white wares are derived from Mesa Verde 
region sources. San Juan Tract sherds comprise between 
5 and 10 percent of the white ware sherds between 
A.D. 600-880 (ignoring the inflated value for A.D. 800-
840) but increase dramatically to 44 percent from 
A.D. 880 through A.D. 980. Cahone and Sandstone Tract 
sherds fluctuate in abundance around 4 percent through 
A.D. 880 (again ignoring the A.D. 800-840 frequency), 
but account for 0.5 percent or less thereafter. 

Extraregional white ware sherds sutTer from ambiguities 
of affiliation similar to those of gray ware sherds, with 
the exception of organic painted sherds from the Kayenta 
region and the trachybasalt tempered Chuskan sherds. 
Frequencies of the extraregional sherds remain at about 
I percent through A.D. 840, but the definite extraregional 
sherds remain below 0.5 percent. After A.D. 840 the pro
portion of extraregional sherds increases steadily, with 
increasing contributions from both the Chuska and Ci
bola Culture categories. Kayenta sherds remain scarce as 
the other culture categories increase, and this perceived 
trend is probably robust si nce the collection sizes exceed 
3000 white ware sherds after A.D. 880. 

Red ware sherds represent a variety of ceramic traditions. 
The 2 Kayenta red ware sherds in the collections are 
sherds from Tallahogan Red vessels, and some of the 
A.D. 600-800 Blanding Tract red ware sherds are slipped 
sherds from Dolores Red vessels (the Mesa Verde tech
nological equivalent of Tallahogan Red). The single re
maining Mesa Verde (San Juan) Red Ware sherd in the 
A.D. 600-720 collection is a contaminant, and the earliest 
"classic" Mesa Verde Red Ware sherds (from Abajo Red
on-orange or Bluff Black-on-red vessels) occur in the 
A.D 720-800 collection. The frequency of the classic red 
ware sherds jumps to just over 5 percent immediately 
upon their introduction, and they reach a high of just 
under 10 percent in the A.D. 800-840 period. Tallahogan 
Red is not present in collections after A.D. 800, and al
tho ugh sherds from Sanostee Black-on-red vessels 
(Chuska Culture Category) are present after A.D. 840, 
Blanding Tract sherds account for over 99 percent of the 
red wares. 

Smudged sherds are attributable to both the Dolores 
Tract and the Mogollon region, and sherds from both 
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sources are present continuously from A.D. 720 through 
A.D. 980. The high frequency of Dolores Tract sherds in 
the A.D. 720-800 collection is due to a cluster of sherds 
from at least 2 vessels from a single site. Other than this 
cluster, smudged sherds are always scarce and their fluc
tuations in frequency are probably more appropriately 
attributed to sampling error than to variation in regional 
interactions. 

The patterns of sources within the different wares con
form partially to the general assumptions about the in
teraction between production and exchange. Nonlocal 
gray ware vessels are more common in the A.D. 600-800 
period, when production appears to have been somewhat 
specialized, than in the A.D. 800-920 period, when gray 
ware production was ubiquitous. Interactions throughout 
most of this period extended to the west and southwest, 
with the intensity of interaction decreasing abruptly after 
A.D. 880. 

However, the production explanation breaks down due 
to an unexpectedly high frequecy of nonlocal gray ware 
sherds associated with the A.D. 920-980 collection, when 
gray ware production is still expected to be ubiquitous. 
Population history may be playing a role in the apparent 
discrepancy, since nearly all of the excavated sites in the 
Dolores Project area were abandoned for the A.D. 920-
980 period, and the collections for this period are derived 
only from several sites within the McPhee Community. 
Contemporary occupations are to the south, at the edge 
of the project area and beyond, and the temper variability 
associated with these sites is poorly known. Most of the 
nonlocal gray ware sherds for this period are assigned to 
the San Juan Tract based on the presence of a variety of 
crushed igneous rock. The boundaries of this tract are 
not well documented (Blinman et al. 1984), and its geo
graphic boundaries could lie relatively close to the project 
area to the south. The possibility of this proximity is 
further supported by the unusually high frequency of San 
Juan Tract white ware sherds in the same collections. 

Long-distance transport of gray ware jars was not ex
pected due to their inefficiency as transport containers, 
but some such transport did occur. Although some of the 
extraregional sourcing inferences are equivocal, the oc
currences of Chuskan gray ware sherds are not, and a 
small number of these jars were transported to and were 
broken in the Dolores Project area. The assumptions 
about the contexts of gray ware jar movement would 
require that these vessels arrive in the project area at the 
end of a " random walk" rather than through a limited 
number of long-distance moves, but this assumption can
not be independently evaluated. Regardless of the mech
anism of movement, a tendency for increasing interaction 
between the Dolores area and regions to the south 
(Chuska and Cibola) is evident in both gray and white 
ware vessels. 



White ware vessels were obtained from generally greater 
distances than gray ware vessels (fewer locally made white 
wares) throughout the A.D. 600-980 period. This con
forms to the expected frequency distribution based on 
the assumption of a restricted number of white ware pro
ducing households scattered across the Mesa Verde re
gion . The sources of white wares do not appear to vary 
with the sources of gray wares through the A.D. 600-920 
period, and San Juan Tract sources are disproportionately 
abundant. This pattern suggests that the exchange net
works for the 2 wares were partially distinct, and that 
relatively more white ware production took place in the 
San Juan tract as opposed to the Cahone and Sandstone 
Tracts. After A.D. 920, gray and white ware sources co
vary to a greater degree, with fewer Cahone and Sand
stone Tract vessels of both wares. 

Unequi vocal extraregional white ware sherds are de
rived from the Kayenta region prior to A.D. 800, and 
from the Chuska region after A.D. 800. Cibola white 
ware sherds are present from A.D. 720 and are present 
in large numbers after A.D. 880, but their identification 
is less secure than those of the other regions. However, 
the Cibola sherd frequency pattern matches the relative 
shift in regional exchange network orientation (from the 
west and southwest to the south and southwest) that is 
evidenced in vessels from the other regions. The dis
crepancy between the relatively stable extraregional 
gray ware frequency and the steadily increasing extrare
gional white ware frequency points to the expansion of 
regional ties at the same time that increasing local pop
ulation should satisfy kinship-based obligation net
works within a more restricted area. Since white ware 
vessels were available within the region, an increasing 
importance of symbolic motivations for some of the 
extraregional white ware exchange is possible. 

Red ware vessel exchange fluctuated in intensity 
through time with little or no source variation . Talla
hogan Red was present from the Kayenta region in ex
tremely low frequencies and for only a short period of 
time. Sanostee Black-on-red was available from the 
Chuska region for a slightly longer period of time, but 
also in low frequencies . Since interplay between differ
ent sources does not appear to have been a factor, the 
variation in red ware frequency must be either a con
sequence of variation in production volume or in the 
efficiency of the distribution network. The increase in 
red ware frequency in A.D. 800-840 collections is as
sumed to be the result of increased pro
duction in response to the developing demand for ves
sels of the ware. The decline in red ware frequency 
corresponds to the period of greatest population in the 
Dolores Project area (Schlanger 1985) and could con
ceivably be the result of stable production spread over 
increasing population. However, immigration appears 
to contribute significantly to the population growth 
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(Schlanger 1985). Under these condition, immigrants 
should bring some of their exchange network linkages 
with them, and the imbalance between a stable supply 
and the A.D. 840-880 population increase is unlikely 
to account for a halving of the red ware frequency. In
stead, the same factors influencing population dislo
cation in the Dolores Project area may have affected 
production in the southeastern Utah source area for 
red ware vessels (chap. 14). 

Mogollon smudge ware vessels represent an unusual 
case, and the mechanism for their movement may in
clude the immigration of several individuals into the 
Dolores Project area (Wilson 1985). Mogollon vessels 
have been described in Basketmaker Ill Anasazi con
texts to the south of the Mesa Verde region (Roberts 
1929: I 08), and what appear to be Anasazi replicas of 
the smudging technique have also been reported (Rob
erts 1929: I 08; Morris 1980:56-57). 

Cultural Process 

The study of culture process (Problem Domain 5) has 
been formalized within DAP activities as an integrated 
effort to investigate culture change within the Dolores 
Project area. This effort has sought to relate patterns of 
change identified within the confines of individual DAP 
analysis groups to the adaptive aspects of cultural sys
tems. Contributions of the ATG toward this effort are 
dispersed throughout the latter half of this volume, and 
the substantive studies will not be reiterated here. 

CONCLUSION 

Additive Technologies Group activites have spanned the 
1978-1985 period and have involved more than 25 in
dividual analysts, 2 administrators (William A. Lucius 
and the author), and over half a million items of material 
culture. The long duration of the effort and its intensity 
have provided ample opportunity for errors in judgment, 
corrections of errors, subsequent additional errors, and 
occasional success. Personnel turnover was an inevitable 
consequence of the duration of the project, and this, cou
pled with the evolution of the perception of differences, 
have created monumental problems in maintaining data 
consistency, problems addressed with variable success 
(Blinman et al. 1984). The masses of material have been 
a liability in that preliminary analysis of sherd collections 
have consumed nearly all of the ATG effort allocation, 
leaving relatively little time for intermediate data analysis 
and the evaluation and revision of analysis procedures. 
However, these same masses of material have supported 
studies of material culture variability that could only be 
conducted at this scale and that are necessary foundations 
to the investigation of the operation of past cultural sys
tems. Although many of the substantive contributions of 
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the ATG have been summarized or listed in this volume, 
considerably more potential lies untapped with the vo
luminous data files of the DAP. 
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Chapter 3 

REDUCfiVE TECHNOWGIES 
Carl J. Phagan 

LITHIC PROFILES 

The DAP (Dolores Archaeological Program) Reductive 
Technologies Group has frequently used a "profile" of 
lithic assemblage characteristics to compare and inter
pret large data sets (Phagan 1984, 1985a; Hruby 1985; 
Hruby 1984). The effectiveness of this analytic ap
proach depends on the availability of data units simi
larly defined and comparable, and on the selection of 
appropriate and consistently evaluated variables. Pro
files are presented here for DAP phases, subphases, and 
site types. Variables for comparison and interpretation 
are selected from the flaked lithic tool, flaked lithic 
debitage, and nonflaked lithic tool preliminary analysis 
data files. A complete description of these preliminary 
analysis systems and their included variables/values is 
provided elsewhere (Phagan and Hruby 1984 ). 

The organization of lithic data by phase is expected to 
demonstrate variation in lithic profiles related to major 
changes in Dolores Anasazi subsistence/settlement be
havior. The DAP phase system is outlined by Kane 
( 1983a:42-52) and is based primarily on settlement pat
tern characteristics. Within the period of Anasazi oc
cupation, phases primarily reflect degrees of 
architectural aggregation, which presumably corre
spond with degrees of social organization. In addition, 
DAP phases are defined as temporally nonoverlapping 
and may therefore be used to examine areal cultural 
development in gross temporal units. 

The Cougar Springs Phase (A.D. 1-600) has been iden
tified as representing a preceramic, early Anasazi (Bas
ketmaker II) occupation of the Dolores River valley 
(Kane 1983a:43-44). Use of the valley by such groups 
is presumed to have been restricted to brief seasonal 
exploitation of various resources. Cougar Springs Cave 
(Site 5MT4797) provides the only evidence of this 
phase in the DAP area (Gross 1984), and its identifi
cation as a Basketmaker II site is made on the basis of 
much less than a complete suite of traditionally diag
nostic characteristics. The 500-year temporal overlap 
in the DAP phase sequence between the late Archaic 
Great Cut Phase (20QQ 8.~.-A.D. 500) and the early 

Anasazi Cougar Springs Phase (A.D. 1-600) (Kane 
1983a:42-44) is best interpreted as a statement of un
certainty in the face of very little information, rather 
than as a theoretical statement of even temporary cul
tural coexistence in the area. This issue will be further 
addressed later in this chapter. 

The Sagehen Phase represents settlement of the valley 
by Anasazi horticultural groups from A.D. 600 to 850. 
Early in the phase, the settlement pattern is one of in
dividual households occupying small hamlets; as pop
ulation expanded, households began to aggregate into 
larger interhousehold units occupying larger hamlets 
(Kane 1983b:23). The McPhee Phase represents the cul
tural climax of Anasazi populations in the valley be
tween A.D. 850 and 975. During this phase large 
villages were developed and subsequently abandoned. 
A brief occupational hiatus apparently occurred at most 
village sites in the valley around A.D. 900; this hiatus 
was followed by small, brief, archaeologically distinct 
episodes of reoccupation, which were followed by com
plete abandonment of the valley by the middle-to late
lOth century. At approximately A.D. 1050, the Dolores 
River valley was reoccupied by small Anasazi groups, 
at least on a seasonal basis and perhaps for several-year 
periods, though population in the valley remained quite 
small. This final Anasazi occupation is designed the 
Sundial Phase. 

Stone artifacts from DAP assemblages are separated 
into the following categories for preliminary analysis: 
FLT (flaked lithic tools), FLO (flaked lithic debitage), 
and NFLT (nonflaked lithic tools, or ground stone 
tools). The analysis sytem for each artifact class is de
scribed elsewhere in detail (Phagan and Hruby 1984). 
Assignment of archaeological contexts and their asso
ciated artifacts to cultural units such as households or 
organizational units such as phases and site types is 
made with varying degrees of "confidence" (Farley 
1983; Kane and Phagan 1981 ), and these contexts are 
also evaluated with reference to their "integrity," or 
degree of contamination (Farley 1983). Selected DAP 
lithic artifacts assigned to phases on the basis of mul
tiple, independent lines of evidence (confidence = 3, 4) 
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and that contain no more than 30-percent contami
nating materials (integrity = 2, 3, 4) are presented in 
tables 3.1, 3.2, and 3.3. 

From the tables, several important variables have been 
selected for discussion , and data for these variables are 
presented as a series of graphs. Figure 3.1 presents DAP 
phase data for the FL T variable "morpho-use," which 
is a grouping of flaked lithic tools into major types, and 
2 diversity measures calculated from tool types. In ad
dition , a site category called group "A" is presented for 
comparison with the phase profiles. This group "A" 
category is the collection of all excavated DAP aceramic 
or minimally ceramic sites. Data samples from the Cou
gar Springs Phase and the Sundial Phase are rather 
small , particularly the former, because few relatively 
uncontaminated contexts can be confidently assigned 
to these early and late phases. 

From figure 3.1, the 4 phases display generally similar 
FLT assemblages, suggesting a rather basic flaked lithic 
toolkit throughout the entire DAP sequence, without 
the addition or deletion of major tool types, at least 
insofar as they are recognized in this analytic system. 
In addition, major proportions of these types in the 
phase assemblages differ minimally, particularly among 
the Sagehen, McPhee, and Sundial Phases, indicating 
a fundamentally stable pattern of environmental ad
aptation with respect to flaked lithic tools. The Sagehen 
and McPhee Phases, which comprise considerably the 
greatest proportion of the DAP archaeological remains, 
are especially similar to FL T profile. The earlier Cougar 
Springs Phase is noticeably distinct in having a greater 
proportion of used flakes; fewer bulky items such as 
cores, cobble tools, and thick unifaces or bifaces; and 
relatively more high-production-input items such as 
thin bifaces and projectile points. These differences are 
anticipated, given the presumed association of these 
remains with activities that are seasonal in nature and 
require considerable mobility . The late (post-A.D. 
1050) reoccupation of the Dolores valley expressed in 
the Sundial Phase FL T materials seems consistently to 
indicate a slight shift in assemblage composition back 
towards the Cougar Springs pattern, though this indi
cation is not strong. 

The group A category presented in figure 3.1 consists 
of DAP excavated sites that have fewer than 5 sherds; 
these are contexts with the greatest chance of being 
preceramic, since they are virtually nonceramic (these 
sites are discussed later in detail). This group may, how
ever, include nonceramic Anasazi contexts. Not sur
prisingly, therefore, the group A FLT profile resembles 
the Cougar Springs Phase profile in several ways, par
ticularly since most of the Cougar Springs materials are 
included in the group A category. 
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Throughout this examination of DAP lithic assemblage 
characteristics, the measurement and interpretation of 
assemblage diversity is presented . The Shannon-Wiener 
index is a synthetic measure of diversity that combines 
the number of classes (or richness) with the distribution 
of individual cases among those classes (or evenness) . 
It is an "information content" measure of group het
erogeneity especially sensitive to variation in rarely oc
curring classes (Peet 1974:292-304) but is also sensitive 
to sample size. The equitability index measures the 
evenness of the distribution of items among the classes 
present in the sample (Peet 1974:288, 298-301) and is 
less dependent on sample size. (Refer to Hruby [ 1985] 
for a discussion of the definition and use of these di
versity measures.) More classes of tools and more even 
distribution of individual tools among those classes re
sult in higher diversity scores. Increased tool diversity 
should be associated with increased task diversity, at 
least to the extent that the tool types defined in the 
analysis can be related to functional task categories. 
Formulas for both the Shannon-Wiener and equitability 
indexes are from Odum (1971 :144). FLT morpho-use 
diversity is calculated from a recode of 18 functionall y 
defined tool classes (Phagan and Hruby 1984:55). 

The interpretation of assemblage diversity among such 
composite data groups as phases should be considered 
tentative. Values for the Shannon-Wiener index, which 
includes both the number of classes and the distribution 
of cases among them, and which is also rather sensitive 
to sample size, are expected to be higher than equita
bility scores, which involve only the distribution of 
cases among a known number of classes and which are 
much less sensitive to sample size. The Cougar Springs 
Phase, which is presumed to represent brief summer 
occupations of the valley for rather specialized pro
curement purposes, quite expectedly demonstrates a 
considerably reduced FLT diversity. The Sagehen and 
McPhee Phases, which represent a complete range of 
year-round subsistence and maintenance activities , 
demonstrate an increased FLT assemblage diversity. 
The intermediate diversity of the Sundial Phase assem
blage tends to support the assumption that this later 
Anasazi occupation of the Dolores River valley may 
have been seasonal in nature, or of restricted duration . 
The unusual pattern of diversity demonstrated by 
group A, particularly its high equitability value, is not 
easily explained but does suggest that the differential 
manner in which the site groups were selected may be 
responsible (i.e., other data groups have a definitive 
underlying similarity in that they are organized by 
phase, subphase, or site type). 

Figure 3.2 presents several FLT and FLO variables in
terpretable largely with reference to production tech
nology, with data again arranged by phases and the 
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Table 3 I - Flaked lithic tool vari ables by phase and group A 

Variable Phase 
Value 

Cougar Sage hen McPhee Sundial Group A 
Springs 
(N ~ 149) (N ~ 8298) (N ~ 1 2680) (N ~ 502) (N ~ II 64) 

% % % % % 

Specific material identification• 
Non local 13 3 3 5 10 
Morrison quart zite 25 28 29 21 13 
Morriso n che rt 0 5 5 4 3 
Burro Canyon quart zite 49 10 8 13 40 
Burro Canyon chert 6 19 13 14 24 
Local cobbles (hornfels) 0 14 23 25 4 
Local. nfs 5 15 13 14 6 

G rain size 
Fine 48 19 27 19 38 
Very line 32 50 50 55 23 
Microscopic 19 29 22 25 37 

Morpho-uset 
Utilized flake 66 43 43 53 50 
Core 3 8 6 5 2 
Used core. cobble tool 3 13 13 II 2 
Thick uniface 4 II II 9 6 
Thin uni face I 5 3 2 5 
Specia li zed form 2 2 2 3 3 
Thick biface I 7 9 5 6 
T hin biface 7 4 3 3 5 
Projecti le point 9 4 6 4 12 

Dorsal face evaluation 
Items wi th cortex. 16 40 47 38 23 
Unworked items 69 64 65 69 62 
Edged items 9 9 9 8 10 
Primarily thinned I 2 2 2 5 
Secondarily thin ned 9 2 3 2 6 
We ll shaped 5 2 3 2 8 
Styli zed 0 <I I < I I 

Ve nt ral face eva luation 
Items wi th cortex 4 5 5 4 § 
U nworked items 73 65 66 69 § 
Edged items 5 9 9 9 § 
Primarily thinned 3 2 2 I § 
Seconda rily thinned 7 2 3 2 § 
Well shaped 6 2 3 2 § 
Stylized 0 < I I < I § 

Edge direction 
Unidi rectiona l 8 18 18 16 15 

Both 4 8 10 6 7 
Bidirect ional 17 II 12 II 22 

Edge placement 
None 67 54 54 6 1 51 

Some 13 29 30 24 22 

All 15 7 9 8 19 

Core form 
Unspecial ized 3 18 15 13 3 

Specialized I I I I I 

Styli zed 0 < I < I 0 0 

Complete items 77 86 83 78 58 

Mean weigh t (g) 62 99 95 75 32 

Standard deviat ion (g) 157 197 176 149 107 

FLT acquisition cost index 16.2 11 .4 9.5 11.2 14.6 

FLT product ion cost index 10.4 8.8 9.2 8.8 11.2 

Tota l cost index 26.6 20.2 18.7 20.0 25 .8 

Morpho-use diversity 
Shannon-Wiener index 0.60 0.84 0.84 0.75 0.75 

Equitability index 0.52 0.67 0 .67 0.61 0.75 

Raw material diversity 
Shannon-Wiener index 0.59 0.82 0.8 1 0.82 0.72 
Equitability index 0.76 0.91 0 .89 0.9 1 0.79 

FLDIFLT ratio 35.0 7.7 7.9 6.1 13 .3 

FL T/ NFL T ratio 6.2 2.8 2.1 2.7 2.8 

• This va riab le is SPEFIDB. a recode of the raw material type (Phagan and Hruby 1984:45). 
t This variable is MOR P HOA. a recode of the morpho-use category (Phagan and Hruby 1984:54-56). 
§ Data not avai lable . 
All data are expressed as percentages except indexes. ratios. and weights . 
nfs - Not fu rther specified. 
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Table 3.2 - Raked lithic debitage variables, by phase and group A 

Variable Phase 
Group A 

Cougar Springs Sage hen McPhee Sundial 
Mean Mean Mean Mean Mean 

N o/o wt(g) N o/o wt(g) N o/o wt(g) N o/o wt(g) N o/o wt(g) 

Rakes/flake frags: 
Grain size 

Medium 5 * 3.6 I 478 2.0 17.5 2 226 2.0 13.6 41 1.0 12.9 174 1.0 7.7 
Items with cortex 3 60.0 ... 577 39.0 ... I 005 45 .0 ... 13 32.0 ... 37 21.0 . .. 

Fine 3135 60.0 0.6 II 856 19.0 10.6 31 796 32.0 8.7 825 27.0 4.7 5 006 32.0 1.6 
Items with cortex 55 2.0 ... 4 301 36.0 ... I I 725 37.0 ... 230 28.0 .. . 374 7.0 .. . 

Very fine 1952 37.0 0.7 31460 49.0 7.8 44 426 44.0 7.0 1395 46 .0 6.0 6 534 42.0 1.7 
Items with cortex 96 5.0 ... 8 136 26.0 ... 15 839 36.0 ... 453 32.0 ... 685 10.0 . .. 

Microscopic 118 2.0 0.5 19 002 30.0 3.5 22 149 22.0 2.8 785 26.0 1.6 3820 25.0 1.1 
Items with cortex 3 3.0 ... 2 779 15.0 ... 4 446 20.0 ... 48 6.0 ... 291 8.0 ... 

Total flakes/ 5210 100.0 0.6 63 796 100.0 7.3 100 597 100.0 6.8 3046 100.0 4.6 15 534 100.0 1.8 
flake frags 

Total items 157 3.0 ... 15 793 25.0 ... 33 015 33.0 ... 744 24.0 ... I 387 9.0 ... 
with cortex 

Nonlocal items 27 0.5 ... 110 0.2 . .. 571 0.6 ... 7 0.2 ... 101 0.7 ... 

FLD/FL T ratio 35.0 7.7 7.9 6.1 13.3 

* Less than 0.1 
Grain-size percentages are calculated for the proportion of the total phase assemblage; cortex percentages are calculated for the number 
of items within each grain-size category. 
frags- Fragments. 

- Information not available. 

group A category. Most raw material variability is con
sidered in another section of this volume. The 3 later 
Anasazi phase groupings are most similar, and the Cou
gar Springs Phase and the group A sites are quite dif
ferent. Greatest variability among the 3 later Anasazi 
phases occurs in the proportion of microscopic-grained 
raw material in both FL T's and FLD, the mean weight 
of both FL T and FLD items, and, to a lesser extent, 
the proportions of both FLT and FLD items retaining 
cortex. 

The early Cougar Springs Phase demonstrates very 
much lower proportions of both FLT and FLD items 
that retain cortex; a slightly reduced proportion of mi
croscopic-grained FLT raw materials, but virtually no 
microscopic-grained debitage items; increased propor
tions of FLT items with bidirectionally produced edges 
and with margins completely produced; an increased 
FLT production cost index;' lower FLT and FLD mean 

'Variability in production cost index values is expected to be rather 
minimal for phase assemblages. particularly at the scale used in figure 
3.2. Refer to Phagan and Maloney ( 1983) for an explanation of this 
index value and its interpretation. 
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weight; and an extremely high FLD/FLT ratio. All of 
these are general indications of a high-production-input 
technology focused on careful production and increased 
curation rates, and all are expected assemblage char
acteristics of more mobile hunting-collecting groups 
compared with those produced by settled horticultur
alists. The group A profile is similar in many respects 
to the Cougar Springs Phase profile but differs in having 
a much greater proportion of microscopic-grained raw 
materials for both FLT and FLD items and an increased 
proportion of small high-production-input tools. These 
are all the likely result of combining very specialized 
aceramic Anasazi contexts with the preceramic Cougar 
Springs Phase contexts. 

Figure 3.3 presents several NFLT variables for phase 
and group A assemblages, including morpho-use tool 
types, tool type diversity, production stage evaluation, 
and FLT/NFLT ratio. These NFLT variables demon
strate more between-phase differential than FLT or 
FLD variables, but the 3 later Anasazi phases are again 
similar, while the Cougar Springs Phase and the group 
A category are quite different. The small size of the 
Cougar Springs assemblage is largely responsible for its 
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Table 3.3 - Nonflaked lithic tool variables, by phase and group A 

Variable Phase 
Val ue 

Cougar Sage hen McPhee Sundial Group 
Springs A 
(N =24) (N = 3 105) (N=5978) (N = I84) (N=414) 

% % % % % 

Material class* 
Igneous 13 2 1 16 12 7 
Coarse sandstone 4 2 3 6 7 
Medi um sandstone 50 30 42 58 65 
Fine sandstone 29 22 2 1 16 15 
Other sedimentary 4 2 2 I 2 
Metamorphic 0 15 8 3 4 
O rnamental 0 I I 0 0 

Morpho-uset 
Miscellaneous 33 28 26 28 14 
Hammerstone 13 19 17 19 4 
Mano fragment 13 4 3 10 5 
One-hand mano 13 5 3 4 II 
Two-hand mano 4 12 22 19 3 
Metate fragment 4 5 2 5 13 
Trough metate 4 7 13 3 I 
Slab metate 0 < I < I I I 
Basin metate 4 < I < I 0 I 
Hafted item 0 4 5 I < I 
Ornament 0 I 2 < I 2 

Blank type 
Rounded cobble 13 14 13 13 6 
Flattened cobble 63 29 48 48 23 
T hick slab 4 I 3 2 I 
T hi n slab 4 3 6 5 I 
Very thin slab 4 3 4 10 I 
Completely modified 0 I 2 0 2 

Production stage evaluation 
Unmodified 33 55 44 45 30 
Mini mal mod ifica tion 13 17 17 21 II 
Well shaped 21 13 26 15 8 
Stylized 0 I I I 2 

Complete items 50 55 62 51 24 

Morpho-use diversity 
Shannon-Wiener index 0.77 0.94 0.95 0.82 0.75 
Eq uitability index 0.85 0.80 0.8 1 0.76 0.69 

* T his variable is MATERA, a recode of the raw material class (Phagan and Hruby 
1984:78). 
t T his variable is MO RPH OA, a recode of the morpho-use category (Phagan and Hruby 
1984:9 1). 
All data a re expressed as percentages except indexes. 
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Figure 3.1 - Flaked lithic tool morpho-use and diversity, by phase 
and group A. 

unusual diversity profile and its very high FLT/NFLT 
ratio . 

Variability in one-hand manos, two-hand manos, and 
trough metates seems particularly important. There is, 
for example, almost no one-hand mano or slab/basin 
metate variation among the 3 later Anasazi phases, but 
conside rable two-hand mano and trough metate vari
ation . Increased proportions of both two-hand manos 
and trough metates in the McPhee Phase assemblage is 
directly responsible for its increased proportion of well
shaped items. This two-hand mano and trough metate 
variabi lity constitutes the most unambiguous lithic dis
tinction between the Sagehen and McPhee Phases, and 
is one that appears to be temporally correlated. The 
fundamental similarity of these 2 phases with respect 
to lithic artifact assemblages, along with the implica
tions of this mano and metate variability for horticul
tura l production and processing, are discussed in 
considerable detail elsewhere (Phagan 1985b). 

Organization of lithic data into subphase profiles 
should allow an examination of the relationship be
tween subsistence behavior associable with lithic tool 
assemblages and the social and environmental factors 
that influence/determine the settlement patterns by 
which subphases are recognized. Kane ( 1983a, 1984) 
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Figure 3.2 - Flaked lithic tool and debitage technological var
iables. by phase and group A. Flaked hth1c tool 
and flaked lithic debi tage percentages are calcu
lated from their respective assemblages. 

has outlined DAP subphases as distinctive patterns of 
architectural and settlement distribution characteris
tics. These subphases also have corresponding spatial, 
material culture, and temporal characteristics, and their 
temporal correspondences are particularly important. 
While subphases are not formally defined as temporal 
periods, they are nevertheless frequently referred to as 
such (Kane 1984:26-32) because their temporal ass~
ciations are considered to be particularly strong. This 
is not an unreasonable use of subphases as long as tem
poral interpretations based on them are rather broad 
and general, and as long as any relevant spatial restric
tions or temporally overlapping characteristics are not 
ignored. Subphase data are presented in tables 3.4, 3.5, 
and 3.6. In the following lithic data presentation, sub
phases are arranged in general chronological order and 
are interpreted as both organizational/structural units 
and loosely defined temporal units. 

Subphases with adequately large sample size for inclu
sion in the study are the Tres Bobos (A.D. 600-700) , 
Sagehill (A.D. 700-780) , and Dos Casas (A.D. 760-850) 
Subphases of the Sagehen Phase; the Periman (A.D. 
850-900), Cline (A.D. 880-925), and Grass Mesa (A.D. 



1&.1 
~ 30 
..J 
ID 
~ 
1&.1 
C/) 

~ 20 

~ 
~ z 
~ 
0 

1-z 
1&.1 
(,) 
a:: 
1&.1 
ll. 

10 

0 

"-\ 
"· \ 

~'$"· 

':i 
"-z 
(/) 
:::> "' 0 z 
"' 0 z .... .. (/) 
...J Q: 
...J "' "' ::E u ::E (/) .. 
~ I 

DATA GROUP 

· - · - · LIMITED ACTIVITY 
-- SEASONAL 
· · · ··· · HAMLET 
--VILLAGE 
- ·· · -GROUP A 

::E 

"' 0 0 "' z !::: 
z z .... in 0 .. .. .. 
::E ::E .... .. "' "'w .... 

0 "' "-0 ::E Ot- .... z z z .. .. z .. .. I .. .... I 

"' I I 

"' "' "' ::E 
I I :::> m::E "' .. 
"' 0 0 .. Q: z z 3: Q: ...J .. Q: 
0 .... .... (/) ...J 0 

MORPHO-USE CATEGORIES 

N 

401 
967 

3,013 
4,381 

414 

:Z(f) 
o ::E - w 
~t:: 
3 [J 
:!! <>. ..... 

I 
Z CI) 
Q_j 
.... ...J u .., 
6 3: 
0 
Q: 
Q. 

REDUCTIVE TECHNOLOGIES 

1.00 

.90 

.80 

·. ' · .70 

.60 

. 50...&......,----,--

Q: 

"' z .. ... 
~i 
ol 
zz - o 
>-Z 
t-Z - .. 
<I) I :!i(/) 
> 
0 

>.... 
::::; 
iii 
~ 
5 
0 

"' 

Figure 3.3 - Nonflaked lithic tool morpho-use and diversity, by phase and group A. 

900-975) Subphases of the McPhee Phase; and the 
Marsh view Subphase (A.D. 1050-1 200) of the Sundial 
Phase. Figure 3.4 presents for these subphases the same 
FLT morphouse type and diversity information as pre
sented for phases in figure 3.1. Two things are apparent 
from this subphase di st ribution: fi rst, a single pattern 
of FLT distribution for all subphases is clearly shown, 
with only minor variation in the proportions of used 
flakes, used cores/cobble tools, and thick bifaces; and 
second, no indication of temporal trends occurs in the 
overall flaked lithic toolkit distribution or in any mor
pho-use type. The Marshview Subphase demonstrates 
extreme values for several of the morpho-use types, sug
gesting a slightly different pattern of FLT-related sub
sistence behavior for this later reoccupation of the 
Dolores valley. Both diversity measures tend to confirm 
these interpretations: general similarity of all sub
phases, lack of temporal trends, and extreme variability 
in the later Marshview Subphase. 

The FLT and FLD production technology character
istics shown in figure 3.5 demonstrate considerably 
more subphase variability than did the FLT morpho
use distributions. However, no indication of temporal 
trends in the data is shown, insofar as their subphase 
organization may be interpreted temporally. Only the 

3 FLT production input variables (FLT with bidirec
tionally produced edges, with all margins produced, and 
production cost index) show reduced ranges of sub
phase variabil ity. In addit ion, the mean weight of FLD 
items shows a slightly reduced variability range. Vari
ables such as these are not expected to show strong 
subphase differential since basic tool production tech
nology remains rather constant throughout the DAP 
sequence. The later Marshview Subphase again con
sistently demonstrates extreme values for most of the 
selected technological variables. Subphase technologi
cal variability is likely to be associated with such spa
t ial/o rgani zational/functional differen t ia l as raw 
material availabili ty, overall settlement pattern, or lo
cation of production, or subsistence behavior. The var
iability is pe rhaps most appro priate ly subject to 
subphase-by-subphase evaluation and interpretation on 
the basis of specifically anticipated characteristics. 

Figure 3.6 presents the subphase distribution for NFL T 
morpho-use and diversity variables. This distribution 
is qui te simi lar to that observed for phases: very little 
subphase variability in some of the tool types and a 
great deal in others. Of particular importance is the very 
low variability for one-hand manos and the rather ex
treme variability fo r two-hand manos. 
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Table 3 4 - Flaked lithic tool variables by subphase 

Variable Subphase 
Value 

Tres Sagehill Dos Casas Periman Grass Cline 
Bobos Mesa 

(N : 793) (N : J3 17) (N - 4864) (N : 7049) (N - 375) (N - 1799) 
% % % % % % 

Speci fic material identification• 
Non local 3 2 3 3 5 4 
Mo rri son qua rtzite 22 32 27 30 43 21 
Morri son chert 3 6 4 4 7 4 
Burro Canyon quartzite 10 7 10 9 6 8 
Burro Canyon chert 8 I I 23 14 6 8 
Local cobbles (hornfels) 27 20 12 25 13 30 
Local. nfs 20 17 14 14 15 II 

G ra in size 
Fine 27 2 1 18 29 28 24 
Very line 54 58 46 47 52 56 
Microscopic 16 20 33 22 19 20 

Morph <>- uset 
Utilized fla ke 33 32 48 43 35 42 
Core 7 8 9 7 7 5 
Used core , cobble tool 20 21 II 13 2 1 14 
Thick uniface I I 10 10 12 9 I I 
Thin uniface 4 7 4 3 5 3 
Specialized fo rm 3 2 2 2 3 2 
Thick biface 8 10 6 9 8 9 
Thin biface 3 4 4 2 2 4 
Projectile point 7 4 3 5 8 7 

Dorsal face evaluation 
Items with cortex 40 34 40 48 41 48 
Unworked ite ms 57 58 67 67 60 57 
Edged items 8 10 9 8 6 13 
Prima ri ly thinned 2 I 2 2 I 2 
Secondaril y th inned 3 2 2 3 3 3 
Well sha ped 5 2 2 2 5 7 
Stylized <I I <I < I I I 

Ve ntral face eva luat ion 
Items with cortex 7 6 5 5 7 5 
U nwo rked items 57 59 68 67 60 58 
Edged items 7 9 8 8 7 13 
Primari ly thinned 2 I 2 2 I 2 
Seconda ri ly thin ned 3 2 2 3 2 3 
Well shaped 4 2 2 2 5 6 
Styli zed <I I < I < I I I 

Edge directio n 
Unidirectiona l 17 19 17 18 17 18 
Both 7 9 8 II 7 10 
Bid irectional 17 13 9 II 17 14 

Edge placement 
None 51 50 56 53 53 53 
Some 29 32 27 3 1 29 30 
All I I 9 6 8 II II 

Core form 
U nspecialized 22 25 16 16 23 14 
Specialized 2 I I I I 2 
Stylized <I <I < I < I < I < I 

Complete items 80 89 87 82 89 83 

Mean weight (g) 121 140 90 97 176 9 1 
Standard deviation (g) 208 209 200 181 249 164 

FLT acquisition cost index 13.2 14.3 10.7 9.0 11.2 11.6 
FL T production cost index 9.2 8.7 8.7 8.9 9.0 9.9 

Total cost index 22.4 23.0 19.4 17.9 20.2 21.5 

Morpho-use diversity 
Shannon-Wiener index 0.91 0.90 0.80 0.83 0 .92 0.86 
Equitability index 0.75 0.73 0.64 0.66 0.76 0.68 

Raw material diversity 
Shannon-Weiner index 0.80 0.78 0.8 1 0 .76 0 .76 0.8 1 
Equitability index 0.88 0.87 0.90 0.85 0.84 0.90 

FLD/ FLT ratio 6.4 8.2 7. 1 7.4 7.4 9.3 

FLT/ NFLT ratio 1.9 1.7 3.4 2.3 1.0 1.8 

• This variable is SPEFIDB, a recode of the raw material type (Phagan and Hruby 1984:45). 
t This variable is MORPHOA, a recode of the morph<>-use category (Phagan and Hruby 1984:54-56). 
All data are expressed as percentages except indexes, ratios, and weights. 
nfs - Not further specified. 
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Table 3.5 - R aked lithic debitage variables, by subphase 
---

Variable Subphase 

Tres Bobos Sagehill DosCasas Periman Grass Mesa Cline Marsh view 
mean mean mean mean mean mean 

N % wt(g) N % wt(g) N % wt(g) N % wt(g) N % wt(g) N % wt(g) N 

Rakes/ flake frags 
Grain size 

Medium 178 4 17.4 238 2 26.7 809 2 15.8 I 094 2 13.9 79 2 13.7 269 2 15.9 20 
Items with cortex 85 48 ... 69 29 . .. 330 41 . .. 495 45 ... 29 37 ... 160 59 . .. 5 

Fine 106 1 21 11.8 2 398 22 10.5 6 596 19 10.6 15 741 30 9.4 1288 37 5.0 4 999 37 9.2 399 
Items with cortex 402 38 ... 706 29 ... 2 538 38 . .. 5 984 38 . .. 290 23 .. . I 879 38 . .. 185 

Very fi ne 2895 57 8.0 5 705 53 8.9 16 363 48 8.0 23 980 46 7.3 1579 45 7. 1 3820 29 7.4 684 
Items with cortex 883 31 ... I 183 21 . .. 4 587 28 ... 8 846 37 . .. 435 28 . .. 1498 39 . .. 278 

Microscopic 923 18 4.4 2 444 23 3.6 10 577 31 4.2 II 312 22 3.1 559 16 3.4 4 305 32 1.4 189 
Items with cortex 142 15 ... 114 5 ... 2 123 20 . .. 2 491 22 ... 87 16 . .. 486 II . .. 26 

Total flakes/ 5057 100 8.5 10 785 100 8.4 34 345 100 7.5 52 127 100 7.2 3505 100 5.9 13 393 100 6.3 1292 
flake frags 

Total items 1512 30 ... 2 072 19 . .. 9 578 28 . .. 17 816 34 ... 841 24 . .. 4023 30 . .. 494 
with cortex 

Nonlocal items 24 0.5 ... II 0.1 ... 68 0.2 ... 315 0.6 .. . 16 0.5 ... 167 1.2 .. . 3 

FLD/ FLT ratio 6.4 8.2 7.1 7.4 9.3 7.4 4.0 

G rain-size percentages are calculated fo r the proportion of the total phase assemblage; cortex percentages are calculated for the number of items within each grain-size category. 
- information not available. 
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Table 3.6 - Nonflaked lithic tool variables, by subphase 

Variable Subphase 

Value 
Tres Sage hill Dos Casas Periman Grass 

Bobos Mesa 
(N = 408) (N = 774) (N = 1419) (N = 3089) (N = 359) 

% % % % % 

Material class* 
Igneous 26 18 21 16 14 
Coarse sandstone 2 5 2 3 3 
Medium sandstone 36 22 35 43 34 
Fine sandstone 23 24 19 19 34 
Other sedimentary 2 3 2 3 3 
Metamorphic 9 26 10 6 10 
Ornamental 0 I I I ' 2 

Morpho-uset 
Miscellaneous 29 21 32 29 18 
Hammerstone 16 25 17 15 19 
Mano fragment 5 2 5 3 4 
One-hand mano 5 5 5 3 2 
Two-hand mano 12 II 13 21 33 
Metate fragment 2 8 3 I I 
Trough metate II 9 5 12 10 
Slab metate 0 0 0 < I 0 
Basin metate < I < I < I <I 0 
Hafted item 2 2 5 6 6 
Ornament I I 2 2 2 

Blank type 
Rounded cobble 13 5 20 15 12 
Flattened cobble 36 20 33 56 46 
Thick slab I I I 4 4 
Thin slab 7 3 3 7 3 
Very thin slab 5 3 3 5 4 
Completely modified I < I 2 3 2 

Production stage 
evaluation 

Unmodified 53 60 57 45 42 
Minimal modification 12 23 16 16 19 
Well shaped 18 6 15 26 32 
Stylized I < I I I 2 

Complete items 49 54 60 66 82 

Morpho-use diversity 
Shannon-Wiener index 0.90 0.92 0.96 0.97 0.91 
Equitabi lity index 0.79 0.78 0.81 0.83 0.77 

* This variable is MATERA, a recode of the raw material class (Phagan and Hruby 1984:78). 
t This variable is MORPHOA, a recode of the morpho-use category (Phagan and Hruby 1984:9 1). 
All data are expressed as percentages except indexes. 
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Cline Marsh view 

(N = 1011) (N = 11 5) 
% % 

16 14 
6 5 

45 60 
15 14 
2 0 

13 3 
I 0 

23 24 
21 17 

3 9 
3 3 

25 22 
2 6 

10 5 
< I 0 

0 0 
4 2 
2 0 

12 10 
37 46 

3 I 
3 4 
I 7 
2 0 

45 39 
14 24 
31 16 

2 0 

64 51 

0.91 0.78 
0.77 0.78 
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Figure 3.4 - Flaked lithic tool morpho-use and diversity, by subphase. 

This two-hand mano variability, and the closely related 
proportion of well-shaped items, is the only lithic char
acteristic that clearly appears to be temporally corre
lated . Its distribution reflects a major jump at the Dos 
Casas-to-Periman Subphase transition , which is also 
the Sagehen-to-McPhee Phase transition, rather than a 
continuous progression . 

Subphase variability in NFLT diversity is virtually nil , 
except for an unusual Marshview Subphase expression 
that may indicate a rather specialized NFLT assem
blage. However, the low Shannon-Wiener index for this 
Marsh view Subphase may also be the result of its small 
sample size. 

As with subphase flaked lithic technological variability, 
much NFLT subphase variability may be associated 
with spatial , organizational , or functional differential, 
and this variability may be most appropriately used for 
response to specific predictions on a subphase-by-sub
phase basis . Apparently, DAP phase/subphase settle
ment pattern variability is largely independent of, and 
unrelated to, subsistence behavior variability as it is 
observable in lithic artifact assemblages. 

A third important data-structuring mechanism is pro
vided by the DAP functional series of site types (Kane 
1983a; Lipe and Kohler 1984: 16-17). Several site type 

categories and subcategories are identified, and various 
combinations of these units are possible . For this anal
ysis 4 site type categories have been selected: limited 
activity sites; seasonal sites; small habitations, or ham
lets; and large habitations, or villages. 

Limited activity sites are loci at which a minimal range 
of activities occurred over very brief periods of times. 
In the DAP context they normally lack architectural 
characteristics, and are considered collectively to have 
served a wide range of collecting, hunting, processing, 
and maintenance functions, though individual sites are 
anticipated to be single-function in character. Limited 
activity sites are expected to have occurred throughout 
the entire DAP temporal sequence, though perhaps 
with some concentration both early and late in the 
sequence. 

Seasonal sites are those occupied on a short-term or 
periodic basis by small groups, usually for a restricted 
set of economic subsistence activities. They may in
corporate minimal architectural features . Most DAP 
seasonal sites are agricultural field houses and are ex
pected to occur predominantly in the later McPhee 
Phase when they constituted, along with aggregated vil
lages, a major aspect of the Dolores Anasazi settlement 
system. 
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SUBPHASE FLT(N) FLD(N) 

- ·- · - TRES BOBOS 793 5,057 
--- SAGEHILL 1,317 10,785 
··· ··· · DOS CASAS 4,864 34,345 
--PERIMAN 7,049 52,127 
- · · · - GRASS MESA 375 3,505 
---- CLINE 1,799 13,393 
-- MARSHVIEW 322 I ,292 
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Figure 3.5 - Flaked lithic tool and debitage technological variables, 
by subphase. Flaked lithic tool and naked lithic debitage 
percentages are calculated from their respective assem
blages. 

Small habitation sites, or hamlets, represent year-round 
occupation by I or a few families. They are sites at 
which a wide range of subsistence and maintenance 
activities occurred, usually over a several-year period, 
they always involve significant architecture, and are ex
pected to occur most frequently during the earlier Sa
gehen Phase, prior to the development of large 
aggregated villages. 

Large habitation sites, or villages, represent permanent 
occupation by 10 or more household units, they include 
a maximum range of activities over a multiyear period, 
and within the DAP sequence they are limited to the 
late Sagehen and McPhee Phases. 

The arrangement of lithic data by these 4 site type 
groups should result in lithic artifact profiles particu
larly useful in examining organizational/functional var
iability in associated subsistence-related behavior. 
Some particular correspondences of site type with tem
poral period are anticipated. The site type lithic profiles 
are presented in the following figures along with the 
group A category defined in the preceding section, 
which is included for comparison. The often proble
matic aceramic sites included in this category may be 
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more interpretable in the functional site type frame
work, rather than in the temporal or structural phase 
context. Lithic data are presented by site type and group 
A in tables 3.7, 3.8, and 3.9. 

Figure 3.7 presents profiles by site type for FLT major 
tool types and diversity indexes. All site types display 
a more or Jess consistent FLT profile, which by this 
point in the analysis may be considered a standard 
toolkit for exploiting the area's major resources during 
the first millenium A.D. The greatest FLT site type 
assemblage variation occurs in the proportions of used 
flakes, used cores/cobble tools, and projectile points, or 
at both ends of a rather generalized production input 
continuum. Of more importance is the obvious division 
of the profiles into 2 distinct sets: the limited activity 
and group A sites are clearly similar to each other and 
distinct from the seasonal, hamlet, and village sites . 
Some of these distinctions are not large, but are quite 
consistent for a majority of the tool types. 

The FLT tool type diversity measures are generally con
sistent with this dual profile but have unusual and un
expected characteristics as well. The hamlet and village 
site type FL T assemblages have identical diversity 
scores for both the Shannon-Wiener and equitability 
indexes, while the seasonal site type assemblage is 
slightly Jess diverse, indicating a slightly reduced range 
of FLT-associated activity at these seasonal sites. Based 
on the site type definitions out lined, this is precisely 
the expected diversity pattern. The increased diversity 
for limited activity sites, however, was not anticipated , 
since these sites are presumed to represent a reduced 
range of subsistence or maintenance activities. It may 
be that any single limited activity site or even all limited 
activity sites of a particular kind (such as large game 
kill sites or resource quarry sites) could in fact have a 
reduced FLT diversity, but that all limited activity sites 
combined represent a much larger behavioral , and 
therefore tool type, diversity. It seems unlikely, how
ever, that this would totally account for the very high 
diversity shown in figure 3.7. The unusual group A di
versity, particularly its low Shannon-Wiener index 
value, is at least partly the result of the analytic site
grouping criteria outlined previously for this site group. 

The FLT and FLD production technology profiles pre
sented for site types in figure 3.8 even more clearly 
demonstrate the distinction between seasonal, hamlet, 
and village sites as opposed to limited activity and 
group A sites. The limited activity and group A profiles 
are virtually identical except for slightly increased pro
portions of production input at limited activity sites, 
along with a much greater FLD/FL T ratio. This may 
indicate more actual production or maintenance of hi
faces at limited activity sites than at group A sites. 
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Figure 3.6 - Nonllaked lithic tool morpho-use and diversity, by subphase. 

The set of seasonal, hamlet, and village sites demon
strates many more FLT and FLO items retaining cor
tex , fewer FLT items of microscopic-grai ned raw 
material (especially villages), consistently less produc
tion-input, much larger mean weight for both FLT and 
FLO, and fewer debitage items/tool. These character
istics all seem quite consistent with both the postulated 
behavior ranges for the site types and the rather ex
pedient nature of most Dolores Anasazi FLT produc
tion and use. 

The site type profiles of NFLT distribution and diver
sity in figure 3.9 continue to illustrate the consistent 
distinction between limited activity and group A sites 
as opposed to seasonal, hamlet, and village sites. The 
limited activity and group A sites display similarly 
lower proportions of most NFL T categories than do the 
longer occupied sites, except for onehand manos and 
slab/basin metates, precisely the 2 related categories 
that should be better represented at these briefly oc
cupied or aceramic si tes (refer to Phagan [ 1985b]). The 
relative proportions of two-hand manos and t rough me
tates at seasonal, hamlet, and vi llage sites indicates an 
increased importance of these specialized food-pro-' 
cessing items with increased occupation duration and 
site complexity. The proportion of well-shaped items is 
directly related to that of manos, trough metates, and 

large hafted tools. The site type variability in large 
hafted items is not great but consistently indicates their 
proportionally greater occurrence at more complex, 
longer occupied, and increasingly architectu ral site 
types. 

Both measures of NFLT diversity at site types show 
extreme variabili ty quite consistent with tool-task as
sociations and subsistence behavioral patterns assumed 
fo r the site types. Hamlet and vi llage site NFLT diver
sity is virtually equi valent; seasonal sites show reduced 
diversity; group A sites demonstrate an even more re
duced di versity; and limited activity sites show very 
much the lowest number of tool types as well as the 
most uneven distribution of items among those types. 

The site type variabili ty in lithic artifact assemblages 
presented in fi gures 3.7, 3.8, and 3.9 is clearly more 
quantitatively di stinct and interpretable than is the 
temporal or settlement system variability presented 
earlier as phase or subphase profiles. Apparently, lithic 
assemblages contribute more to an understandi ng of the 
nature and range of subsistence and maintenance tasks 
performed at various site types than they do to ques
tions about when or within what subphase units they 
were performed. In addition, seasonal sites are shown 
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Table 3. 7 - Flaked lithic tool variables, by site type and group A 

Variable Site Type 
Value 

Limited Seasonal Hamlet Vi llage 
activity 

(N - 792) (N - 2205) (N - 7595) (N - 8415) 
% % % % 

Specific material identification• 
Non local I I 5 3 3 
Morrison quartzite 13 22 27 25 
Morrison chen 3 4 4 4 
Burro Canyon quartzite 37 16 9 9 
Burro Canyon chen . 19 18 17 13 
Local cobbles (hornfels) 5 16 15 27 
Local, nfs 7 17 15 13 

Grai n size 
Fine 39 25 18 28 
Very fine 24 45 51 49 
Microscopic 36 28 28 21 

Morpho-uset 
Utilized flake 37 50 42 42 
Core 3 5 8 6 
Used core. cobble tool 2 9 14 14 
Thick uniface 8 II II II 
Thin uniface 6 3 5 3 
Specialized form 3 4 2 2 
Thick biface 8 6 7 9 
Thin biface 5 3 3 3 
Projectile point 14 6 4 5 

Dorsal face evaluation 
Items with cortex 24 43 40 48 
Unworked items 51 70 64 64 
Edged items 16 8 9 10 
Primarily thinned 5 2 2 2 
Secondarily thinned 7 2 2 3 
Well shaped 10 4 3 4 
Stylized I < I < I I 

Ventral face evaluation 
Items with cortex 5 4 6 5 
Unworked items 55 71 64 64 
Edged items 13 8 9 10 
Primarily thinned 5 2 2 2 
Secondari ly thinned 7 2 2 3 
Well shaped 10 4 2 3 
Stylized I < I < I I 

Edge direction 
Unidirectional 17 18 18 18 
Both 10 8 8 II 
Bidirectional 29 I I II 12 

Edge placement 
None 39 57 54 53 
Some 27 28 29 31 
All 24 9 8 9 

Core form 
Unspecialized 4 10 18 16 
Specialized I I I I 
Stylized 0 0 < I < I 

Complete items 60 78 86 82 

Mean weight (g) 43 69 102 100 
Standard deviation (g) 125 150 201 181 

FL T acquisition cost index 16.9 11.3 I 1.6 9.6 
FLT production cost index 12.2 9.2 8.8 9.2 

Total cost index 29.1 20.5 20.4 18.8 

Morpho-use diversity 
Shannon· Wiener index 0.92 0.80 0.84 0.84 
Equitability index 0.75 0.64 0.67 0.67 

Raw material diversity 
Shannon· Wiener index 0.77 0.81 0.83 0.80 
Equitability index 0.85 0.90 0 .92 0.89 

FLD/ FL T ratio 20.2 5.7 7.6 6.7 

FLT/NFLT ratio 2.0 2.3 2.5 1.9 

• This variable is SPEFIDB, a recode of the raw material type (Phagan and Hruby 1984:45). 
t This variable is MORPHOA, a recode of the morpho-use category (Phagan and Hruby 1984:54-56). 
§ Data not available. 
All data are expressed as percentages except indexes, ratios, and weights. 
nfs - Not funher specified. 

Group A 

(N-1 164) 
% 

10 
13 
3 

40 
24 

4 
6 

38 
23 
37 

50 
2 
2 
6 
5 
3 
6 
5 

12 

23 
62 
10 
5 
6 
8 
I 

§ 
§ 
§ 
§ 
§ 
§ 
§ 

15 
7 

22 

51 
22 
19 

3 
I 
0 

58 

32 
107 

14.6 
I 1.2 
25.8 

0.75 
0.75 

0.72 
0.79 

13.3 

2.8 
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Table 3.8 - Flaked lithic debitage variables, by site type and group A 

Variable Site type 

Limited Seasonal Hamlet Village Group A 
activity 

mean mean mean mean mean 
N % wt(g) N % wt(g) N % wt(g) N % wt(g) N % wt(g) 

Flakes/flake frags 
Grain size 
Medium 176 I 8.0 269 2 16.6 I 560 3 16.8 I 238 2 14.5 174 I 7.7 
Items with cortex 34 19 ... 127 47 ... 599 38 .. . 611 49 ... 37 21 .. . 

Fine 4 776 30 2.4 5 073 40 7.9 II 607 20 11.0 18 226 32 9.6 5 006 32 1.6 
Items with cortex 429 9 ... 2 025 40 ... 4 269 37 ... 6 965 38 ... 374 7 .. . 

Very fine 7 146 45 1.8 4 352 34 7.2 27 751 48 8.6 22 873 40 7.5 6 534 42 1.7 
Items with cortex 743 10 ... I 327 30 ... 7 583 27 .. . 8 728 38 .. . 685 10 .. . 

Microscopic 3 903 24 1.1 2 962 23 3.2 16 913 29 3.8 14 341 25 2.6 3820 25 1.1 
Items with cortex 281 7 ... 511 17 ... 2 508 15 ... 2 708 19 .. . 291 8 ... 
Total flakes/ 
flake frags 16 001 100 1.8 12 656 100 6.7 57 831 100 7.9 56 678 100 7.1 15 534 100 1.8 

Total items 
with cortex 1 487 9 .. . 3 990 32 ... 14 959 26 .. . 19 012 34 ... I 387 9 .. . 

Nonlocal items 68 0.4 ... 46 0.4 ... 107 0.2 ... 436 0.8 .. . 101 0.7 ... 

FLD/FL T ratio 20.2 5.7 7.6 6.7 13.3 

Grain-size percentages are calculated for the proportion of the total phase assemblage; cortex percentages are calculated for the 
number of items within each grain-size category. 
frags - Fragments. 

- Information not available. 

to be more similar to habitations than to limited ac
tivity sites, at least with reference to the tasks that may 
be associated with both flaked and nonflaked stone 
tools. The nonceramic or minimally ceramic group A 
sites are also more convincingly interpreted as repre
senting some sort of functional category, rather than 
some te mporal or settlement unit. These interpretive 
suggestions based on lithic profile comparisons are 
thought to have rather important implications for a 
comprehensive understanding of Dolores Anasazi be
havioral organization and of systemic stability and 
change during their occupation of the Dolores valley. 

An additional , more specific example of the use oflithic 
profiles is presented here because of the practical and 
theoretical importance of distinguishing Archaic from 
aceramic Anasazi manifestations, particularly in ar
chaeologically mixed contexts, and as a continuation 
and amplification of earlier reports (Phagan 1984, 
Greenwald 1981) on the identification and character
ization of the DAP Archaic expression. The DAP se
quence of prehistoric remains is very predominantly an 
expression of the Anasazi culture during the period 
A.D. 600 to 1000. No evidence shows that these An
asazi either developed from or were substantially in
fluenced by earlier Archaic hunter-gatherer populations 
in the region. The earliest year-round or extensive use 

of the Dolores River valley was by Anasazi immigrants 
who came into the area after A.D. 600 and brought 
with them an already established practice of corn hor
ticulture. Further, evidence of only minimal change is 
shown in this basic subsistence pattern during their 400 
years of nearly continuous occupation in the valley. 
Against this broadly consistent Anasazi pattern, how
ever, several unusual archaeological assemblages have 
been recognized that may be, or may contain, Archaic 
material. These assemblages are usually rather small, 
they normally lack significant ceramics or architecture, 
and both features and artifacts subjectively appear to 
"look Archaic." A few such assemblages contain tra
ditionally diagnostic Archaic projectile points. 

Two major problems preclude the facile interpretation 
of these contexts as Archaic. First, both theoretically 
and as documented situations, aceramic artifact scat
ters without architectural evidence occur within the 
range of Anasazi site types as limited activity loci . Sec
ond, no reasonably adequate projectile point typology 
has been developed that is geographically applicable, 
includes both Archaic and Anasazi time periods, is sta
tistically supportable, and deals with the problem of 
Anasazi discovery and reuse of relic items. A most suit
able approach to the identity of these possibly Archaic 
situations would be their direct comparison with an 
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Table 3.9 - Nonfl aked li thic tool variables, by si te type and group A 

Variable Site type 
Value 

Limited Seasonal Hamlet Vi llage 
activ ity 

(N = 40 1) (N = 967) (N = 30 13) (N = 438 1) 
% % % % 

Material class* 
Igneous 7 7 13 2 1 
Coarse sandstone 7 7 5 3 
Medium sandstone 65 67 51 30 
Fine sandstone 15 12 16 22 
Other sedimentary 2 2 2 3 
Metamorphic 4 6 9 15 
Ornamental 0 0 < I < I 

Morpho-uset 
Miscellaneous 14 II 2 1 25 
Hammerstone 4 5 14 19 
Mano fragment 5 5 5 4 
One-hand mano II 10 6 5 
Two-hand mano 3 5 13 15 
Metate fragment 13 II II 4 
Trough metate I 2 5 9 
Slab metate I I I < I 
Basin metate I I < I < I 
Hafted item < I I 3 4 
Ornament 2 2 < I I 

Blank type 
Rou nded cobble 6 4 9 12 
Flattened cobble 23 13 31 27 
Thick slab I I I 2 
Thin slab I 2 3 4 
Very thin slab I I 3 3 
Completely modified 2 2 I I 

Production stage evaluation 
Unmodified 30 31 41 53 
Minimal modification II 12 19 19 
Well shaped 8 8 II 15 
Stylized 2 2 < I I 

Complete items 23 40 57 65 

Morpho-use diversity 
Shannon-Wiener index 0.58 0.84 0.94 0.95 
Equitabi lity index 0.53 0.72 0.80 0.8 1 

* This variable is MATERA, a recode of the raw material class (Phagan and Hruby 1984: 78). 
t This variable is MORPHOA, a recode of the morpho-use category (Phagan and Hruby 1984:91 ). 
All data are expressed as percentages except indexes. 
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Group A 

(N = 414) 
% 

16 
4 

45 
16 
2 
8 
I 

28 
18 
3 
3 

22 
I 

II 
< I 
< I 

5 
2 

14 
50 

3 
6 
3 
3 

45 
15 
28 

I 

24 

0.75 
0.69 
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Figure 3. 7 - Flaked lithic tool morpho-use and diversity, by site type and group A. 

adequate sample of statigraphically defi ned and inde
pendently dated Archaic data. However, such data do 
not exist, either with in the DAP itself or from directly 
relevant contexts. All DAP suspected Archaic contexts 
either are of questionable derivation in some important 
way, are defi nitely mixed with Anasazi materials, or 
both. Thus, the problems remai n of adequately defi ning 
and interpreting these possible Archaic cultu ral re
sources in the project area and of accurately recognizing 
small limited activity Anasazi sites that are pri marily 
lithic in character. 

A first- level approach to these problems (Phagan 1984) 
was to group all suspected Archa ic mate rial, along wi th 
any accompanying Anasazi material, in to a rather gross 
category of "all possible DAP Archaic material plus 
some mixed-in Anasazi stuff." This data group was then 
compared, as a profile of selected lithic variables, with 
the total group of unmixed Anasazi material. This 
rough comparison demonstrated · rather large differ
ences for several of the variables, which may have been 
caused by an Archaic component in I group. However, 
when the unmixed Anasazi group was d ivided into 
either phase or site type categories, some resulti ng lith ic 
profiles differed from the Archaic-plus-Anasazi profile 
much more than others. In addition, some of these re
sulting profi les differed fro m each other as much as they 

did from the Archaic-plus-Anasazi. All this suggested 
that tem poral, organi zational, or si te type factors within 
the Anasaz i portions of the 2 large data groups could 
be responsible for the observed differences rather than 
any disti nctions between Anasazi and Archaic. A more 
carefully planned and cont rolled study was therefore 
undertaken to resolve, if possible, some of these ana
lytic problems, and th is study is reported in some detail 
by Greenwald ( 198 1 ). Further theoretical and data re
fi nements are included here. 

A set of explicit differences anticipated for Archaic and 
Anasazi lithic assemblages was postulated , so that any 
obse rved d ifferences cou ld be evaluated with reference 
to them. T hese differences were based on distinctions 
in subsistence st rategies and settlement behavior hy
pothesized for the 2 groups (Chapman 1977; Gomolak 
198 1, Laumbach 1980, Phagan 1984; Si mmons 1981 ), 
part icularly those associated wi th greater Archaic mo
bility and with hunt ing-gathering versus horticultural 
economies. These anticipated differences a re expressed 
in the fo llowi ng outli ne as expectations for Archaic as
semblages relative to Anasazi. 

I. As a di rect or ind irect resul t of greater Archaic 
mobili ty, these Archaic assemblages should be 
characterized by the fo llowing: 
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Figure 3.8 - Flaked lithic tool and debitage technological variables, by 
site type and group A. Flaked lithic tool and flaked lithic 
debitage percentages are calculated from their respective 
assemblages. 

A. Greater raw material diversity 
B. Better raw material quality, smaller grain size 
C. Greater assemblage curation; more worn and 

broken items 
D. Smaller mean tool weight 
E. More technological production input/tool 
F. More and smaller debitage/tool 
G . Fewer and more speciali zed cores 
H. Less cortex remaining on tools and debitage 

II. As a direct or indirect result of a hunting-col
lecting subsistence pattern , Archaic assemblages 
should be characterized by the following: 

A. More projectile points and thin bifaces 
B. More flaked lithic tools relative to nonflaked 

lithic tools 
C. Fewer exped ient tools, such as used flakes 
D. More functionally speciali zed flaked lithic 

tools 
E. More functionally generalized nonflaked 

lithic tools 

The 2 data sets to be used for comparison were then 
carefully examined. From the possible Archaic or Ar
chaic-containing contexts, only the better examined 
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and better defined were selected. Intensive and con
trolled surface collection, plus significant excavation 
were required for inclusion. In addition , only site as
semblages with at least 20 flaked lithic tools or 25 total 
lithic artifacts were included in the analysis to improve 
the statistical adequacy of the sample and to increase 
the probability of its representing a substantial Archaic 
expression . Seven DAP site assemblages were retained 
to constitute data group I, mixed Archaic and Anasazi . 

These 7 assemblages were then carefully scrutinized to 
identify their Anasazi components with reference to 
nonlithic characteristics such as independent dating 
evidence, site function , architecture, ceramic assem
blage, locality, assemblage size, and excavation strategy. 
After thus identifying the Anasazi components in the 
mixed Archaic-plus-Anasazi data group (1), all DAP 
pure Anasazi sites were then examined to select a set 
of site assemblages that duplicated as closely as possible 
the Anasazi aspects of the mixed group I data set. Five 
site assemblages were selected as the comparative, pure 
Anasazi data group II. 

While unusual lithic characteristics may have been in
volved in the initial recognition of potentially Archaic 
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Figure 3.9 - Nonflaked lithic tool morpho-use and diversity, by site type and group A. 

or Archaic-containing assemblages, such lithic charac
teristics, particularly as an explicitly identified and 
measured suite oflogically associated variability, do not 
define group I or its constituent sites. More important, 
lithic characteristics have been explicitly avoided in de
fining the matching Anasazi components of the 2 data 
groups, so that any observed lithic variability is not a 
product of the manner in which the groups were 
const ructed . 

On the assumption that archaeological contexts with 
similar nonlithic characteristics should also have sim
ilar lithic assemblages, it is expected that the matched . 
Anasazi components of the 2 data groups will contrib
ute only minimally to any lithic differences between 
them. Any major lithic assemblage differences should 
then be due largely to the presence in group I of the 
suspected Archaic materials. In addition, the confi
dence with which any such differences are interpreted 
as an Archaic expression should be dependent on the 
extent of their agreement with the anticipated distinc
tions between Archaic and Anasazi assemblages. 

A one-way analysis of variance (SPSS [statistical pack
age for the social sciences] ANOVA) was run on the two 
data groups, using the FL T variable tool weight, as a 
preliminary assessment of the overall variability (Nie 

et al. 1975). Group I demonstrates high internal vari
ability, and group II demonstrates very little. This can 
be considered at least a preliminary indication that the 
2 data groups do include different sorts of lithic vari
ability, and in broadly anticipated fashion ; i.e., the 
mixed group I was expected to demonstrate greater 
within-group variability. 

A set of lithic variables thought to be relevant and useful 
as indicators of the anticipated distinctions between 
Archaic and Anasazi assemblages (refer to Phagan and 
Hruby [ 1984] for the definitions and measurement of 
these variables and their values). These data were then 
compiled from the preliminary analysis computer files 
for the 2 groups and are summarized in table 3.10. In 
addition, several diversity and toolkit cost measures 
have been calculated for the 2 groups, and these are 
also presented in table 3.10 (the calculation of toolkit 
cost is discussed later in this chapter and in Phagan 
and Maloney [ 1983]; the calculation and use of diversity 
measures is discussed in Hruby [ 1985]). 

It is clear from table 3.10 that of the more than 30 direct 
comparisons between the 2 data groups, the large ma
jority demonstrate differences of considerable magni
tude. In addition, an evaluation of these differences 
with reference to the anticipated Archaic distinctions 
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Table 3.10 - Selected lithic variables, by groups I and II 

Variable Group I* Group lit 

FL T variables (N =491) (N =299) 
Morpho-use category: 
Used flakes (%) . 28.7 34.4 
Cores(%) 4.9 20.1 
Specialized forms (%) 5.7 1.7 
Thick bifaces (%) 9.0 10.4 
Thin bifaces (%) 12.0 6.0 
Projectile points (%) 18.7 6.0 

Microscopic raw material grain size(%) 36.3 22 .1 
Complete or nearly complete items(%) 67.0 82.9 
Dorsal face evaluation: 
Items with cortex (%) 21.4 32.4 
Well-shaped and stylized faces (%) 29.8 4.6 
Items with bidirectional edges (%) 40.5 22 .0 
Items with all margins produced (%) 19.8 12.4 
Cores. unspecialized (%) 50.0 71.7 
Cores. specialized (%) 29.2 23.3 

Item weight: 
Mean weight (g) 39.2 102.0 
0.95 confidence interval (g) 30.4-48.0 79.5-124.5 

FLO variables (N = 10 836) (N = 3861) 
Mean weight (g) 1.9 6.7 
Items with cortex (5) 10.8 16.8 
Microscopic raw material grain size (%) 28.8 24.1 
FLD/FL T ratio 22.1 12.9 

NFLT variables (N=149) (N =206) 
Morpho-use category: 
One-hand manos (%) 25 .5 5.3 
Two-hand manos (%) 3.4 14.1 

Complete or nearly complete items(%) 36.2 44.7 
Item weight: 
Mean weight (g) 975 2315 
0.95 confidence interval (g) 582-1332 1606-3024 

NFL T (% of all tools) 23.3 40.8 

FL T raw material diversity: 
Shannon-Wiener index .75 0.83 
Equitability index 0.83 0.92 

FL T morpho-use diversity: 
Shannon-Wiener index 0.93 0.92 
Equitability index 0.77 0.74 

NFLT morpho-use diversity: 
Shannon-Wiener index 0.52 0.85 
Equitability index 0.50 0.74 

Flaked lithic toolkit cost: 
Acquisition cost index 16.3 15 .6 
Production cost index 12.5 9.7 

Total cost index 28.8 25 .3 

• Group I - Mixed Archaic and Anasazi; includes Sites 5MT2199, 
5MT2202, 5MT2236, 5MT2242, 5MT4690, 5MT4789, and 5MT4797. 
t Group II- Unmixed Anasazi ; includes Sites 5MT2174, 5MT2181 , 
5MT2191 , 5MT2241, and 5MT4512. 
Percentages are calculated from the group total for the appropriate data 
category. 



indicates that virtually all of the observed variability is 
of the nature anticipated if the major between-group 
difference is the presence of an Archaic component in 
group I. Not all of these differences, however, are sta
tistically significant. A series of appropriate tests was 
performed on 15 of the variables or combinations of 
them, and statistically significant differences at the 0.05 
level were confirmed for I 0 of the tests (refer to Green
wald [ 1981] for details of these significance tests). Sev
eral variables from table 3 . 10 that could be 
conveniently graphed at the same scale are presented 
in figure 3.10. 

It may be safely concluded that data group I does rep
resent a mixture of Anasazi and Archaic materials. Fur
ther, the lithic profiles may be used as a frame of 
reference to determine the likelihood that other un
known aceramic site assemblages in the project area 
might be either Anasazi or Archaic expressions, so long 
as their Anasazi components are not statistically 
overwhelming. 

RAW MATERIALS 

In response to the DAP general research design (Kane 
et al. 1983), and as specifically indicated in the midlevel 
research design of the Reductive Technologies Group 
(Phagan 1983: 18-22), considerable analytic attention 
has been directed to an assessment of lithic resources: 
What resources were available? Which ones were used? 
How were they used? How was their exploitation or
ganized? All are questions of importance in understand
ing Dolores Anasazi patterns of environmental 
adaptation , particularly with reference to Problem Do
main I : Economy and Adaptation (Kane et al. 1983:4-
9). 

The needs of Dolores Anasazi populations for lithic 
materials are focused in 2 categories: stone for building 
and stone for producing tools. The latter may be di
vided into materials for producing tools by flaking, such 
as scrapers and projectile points, or by a pecking-grind
ing-polishing technique, such as manos and axes. Lithic 
properties, or characteristics, required for these 2 meth
ods of stone tool production are very distinct, and ma
terials with these differing properties occur quite 
differentially in the environment. These sets of prop
erties are identified in DAP preliminary analyses by 
assigning a "lithic material class" and "grain size" to 
each item . In addition , each flaked stone tool receives 
a " specific material identification" (refer to Phagan and 
Hruby [ 1984] for definitions of these lithic raw material 
variables and values). 

The bedrock geology of the DAP area consists of late 
Jurassic and early Cretaceous period formations, which 
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are well exposed in the steep canyon walls of the Do
lores River, Dry Creek, Beaver Creek, and House Creek, 
as well as the House Creek Fault escarpment. These 
exposures are indicated on the map included as figure 
3. 11 , and an abbreviated and localized stratigraphic de
scription is provided in figure 3.12. Both the Morrison 
and Burro Canyon Formations contain a wide range of 
silicified sediments, cherts, and a few opals and chal
cedonies, many of which are good to fine quality for 
producing flaked stone tools. In addition , the full range 
of these locally available materials, a wide variety of 
sedimentary and metamorphic materials, and a few in
trusive igneous materials are available to at least some 
degree in both the recent and ancient Dolores River 
gravel deposits . 

Materials for architectural use and for producing 
ground stone, or nonflaked lithic, tools are also widely 
available in the Dolores Project area, primarily from 
the Dakota Sandstone, which forms the upper, most 
resistant bedrock and controls surface topography over 
most of the upland portion of the project area. It out
crops frequently in small drainages as thin- to medium
bedded, coarse-grained, well-cemented material , which 
is ideal in shape and structure for both building stone 
and the manufacture of grinding implements. 

While many areas of the American Southwest have ad
equate lithic resources to meet the stone tool and con
struction needs of sizable populations, rarely is the 
DAP area's range of desirable variability and relative 
ease of procurement matched. Only materials of spec
tacular appearance and flaking quality are not found 
within the project area. Many of the fine-grained sili
cified sediments from both the Morrison and Burro 
Canyon Formations are of adequate quality to produce 
the most technologically demanding of the Anasazi 
stone tools. Certainly the abundance and quality of 
lithic resources was one of the area's attractions for 
aboriginal populations. To the extent that modern avail
ability of these resources in gravels and natural expo
sures is equivalent to prehistoric availability, they may 
be treated as virtually unlimited and unchanging 
throughout the Anasazi occupation. 

In such a situation, lithic resource procurement strat
egies should be rather casual and relaxed, should in
volve little scheduling effort , and should normally 
involve only individual or small-group activity. In 
many cases, this procurement would frequently be 
embedded within other scheduled activities: individ
uals or small groups, in the process of traveling to or 
from other activity locations, would simply stop briefly 
to collect a few needed raw material items, reduce them 
minimally, and continue with scheduled activity. Such 
an expedient approach to raw material procurement 
should be accompanied by a similar approach to both 
production and use of most stone tools (Binford 1977, 
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Figure 3.10 - Selected lithic variables, by groups I and II. 

1979). When little effort is involved in raw material 
procurement , little motivation exists for intensive labor 
investment in production, maintenance, and curation 
of most tools. Exceptions to this generalization should 
be those technologically specialized high-production
input items necessary for specific and critical tasks, 
such as some manos, projectile points, thin bifaces, or 
drills. Most general cutting or scraping tasks could be 
readily performed with quickly and expediently pro
duced tools from easily procured raw material. It was 
often as efficient to produce another unhafted tool as 
to locate and resharpen an existing one, and such items 
would seldom be transported long distances. 

Such very expedient technological systems should de
velop only in areas of relatively abundant raw material. 
They should display generally low proportions of well
worked or well-worn items. True quarry sites should be 
few in number, small in size, and located only at par
ticularly desirable resource availability locations. Re
duction of raw material at the quarry sites should not 
be extensive. Most sites should contain higher propor
tions of the most readily avai lable, closest raw material. 
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Within this context of raw material availability, and 
structured by these general expectations for raw ma
terial use, the questions posed by the project general 
research design (Kane et at. 1983) concerning what re
sources were used and how they were used may be con
sidered. Several of these questions were add ressed in 
the preceding section with reference to the Archaic or 
aceramic DAP materials, and the analytic concern here 
is to examine the distinctly Anasazi aspects of raw ma
terial variability. Only subphase and site type data 
groupings will be used to evaluate raw material varia
bility; basic data for this examination are included in 
tables 3.4 and 3.7. For these comparisons, raw materi als 
are grouped into 7 major classes: all definitely nonlocal 
materials are grouped; both Morrison and Burro Can
yon formation materials are subdivided into quartzites 
and cherts, largely on the basis of particle size; the cat
egory of local cobbles is composed almost exclusively 
of a dark gray, medium- to very fine grained meta
morphosed shale, or hornfels, which is readily available 
in the Dolores River gravels; and all other locally avail
able material is lumped as an nfs (not further specified) 
category. 
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Figure 3.11 - Dolores Archaeological Program geologic formations 
(after Leonhardy and Clay 1985:fig. 17.). 

The FLT distribution of these raw material groups by 
DAP subphase is graphed in figure 3.13. Little subphase 
variability occurs in 4 of the raw material groups (non
local , Morrison chert, Burrow Canyon quartzite, and 
local , nfs). To the extent that these subphase data group
ings can be interpreted as a generalized temporal se
quence , very slight temporal trends are suggested 
during portions of the sequence for several of these raw 
material groups, though they are not likely to be sta
tistically significant and should be interpreted very cau
tiousl y. The remaining 3 raw material categories 
demonstrate considerable subphase variabi lity that is 
clearly not temporally trending and is not particularly 
susceptible to convincing a posteriori explanation. 

Also included with figure 3.13 are values for FLT ac
quisition and production cost. The calculation of these 

• 

will be explained later (refer also to Phagan and Ma
loney 1983). These relative measures of raw material 
acquisition cost and production-input cost demonstrate 
no consistent temporal trend. However, an indication 
that acquisition costs are highest in the 2 earliest sub
phases does exist, though this hardly constitutes a trend 
of major importance and may be more directly asso
ciated with organizational or site type factors. 

Figure 3.14 is a graph of the FLT raw material groups 
arranged by major site types, and in it a very different 
pattern of variabi lity is evident. Increasing site size, 
complexity, and duration of occupation (from left to 
right on the horizontal axis) is associated with at least 
a generally trending increase or decrease in 6 of the 7 
raw material groups. Limited activity sites are clearly 
quite different from other site types in raw material 
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Geologic Description at DAP DAP coding structure 
formations 

Mostly shale, mudstone; highly Mancos Shale 
Mancos Shale variable. Little tool-quality 

stone 

Upper: thin bedded, tabular, 
moderately to poorly cemented Dakota Sandstone 
sandstone; conglomerate 

Dakota Formation Lower: highly variable; 
includes some material that 
is fine grained and well 
silicified; mostly white to 
buff and light gray 

Burro Canyon 
Upper: very similar to lower 

Dakota Sandstone; includes 
some material that is coarser 
grained but highly silicified. 

Burro Canyon Good flaking quality 

Formation Lower: thin bedded; fine to 
very fine grained; variously 
silicified sediments, includ-
ing some cherts. Many very 
suitable tool stones 

Brushy Basin member;* very 
similar to lower Burro Canyon; 
many green to purple sediments Morrison 

Morrison Formation Salt Wash member; fluvial and 
flood plain deposits; highly 
variable in grain size (con-
glomerate through chert) and 
silicification. Some rare 
good quality tool stone 

Junction Creek Massive, wind deposited, cross- Junction Creek 
Sandstone bedded 

* The term "Brushy Basin" has been used in the DAP coding structure to indicate the 
colorful, highly silicified cherts and siltstones that are found to the west, northwest, and 
southwest of the DAP area. 

Figure 3. 12 - Stratigraphic description of major geologic formations. 

selection. (The differential use of selected raw materials 
for tool production will be considered later.) Only the 
proportions of Morrison chert and Burro Canyon chert 
are quite constant for all site types. 

yon quartzite materials, and lower proportions of the 
poorer quality Morrison quartzite, local cobbles (horn
fels), and local nfs materials . This is certainly to be 
accounted for in the specialized range of tasks per
formed at these sites: specific procurement needs are 
anticipated , appropriate tools or materials for their pro
duction are assembled and taken, and some tools may 

Limited activity sites demonstrate higher proportions 
of the better quality nonlocal and especially Burro Can-
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Figure 3.13 - Flaked lithic tool raw materials, by subphase. 

be left behind. The relationship between a limited set 
of specific tasks and the particular toolkit necessary is 
direct and close. 

Seasonal sites are clearly distinguished from limited 
activity sites in having reduced proportions of the bet
ter quality nonlocal and Burro Canyon quartzite ma
terials, and increased proportions of the generally 
poorer quality Morrison quartzite and materials from 
the river gravels. This very different pattern of raw ma
terial selection is also best explained by differences in 
the nature and tool requirements of most tasks per
formed at the 2 site types. Seasonal sites represent a 
wider range of more generalized tasks, perhaps asso
ciated with opportunistic procuring and processing of 
a variety of small mammals and with maintenance and 
domestic activities associated with seasonal periods of 
site occupation. Seasonal sites are differentiated from 
hamlets primarily in that the later display a further 
decreased proportion of Burro Canyon quartzite and a 
further increased proportion of Morrison quartzite, 
both of which may be viewed as an amplification of the 
same behavioral/organizational patterns associated 
with increasing occupation duration and an increased 
range of generally less specialized tasks. With reference 
to FLT raw material assemblages, seasonal sites are 
much more closely related to permanent habitation 
hamlet sites than to limited activity sites. 

Village sites are distinct from hamlets only in that vil
lages display a marked increase in the proportion of 
local cobbles, or hornfels. This distinction is quite likely 
the result of settlement pattern factors combined with 
an Anasazi tendency toward using the most immedi
ately available raw materials for as much of the toolkit 
as possible. Hamlet sites, which are concentrated in the 
earlier portion of the DAP sequence, are scattered 
rather evenly over the entire project area, and are par
ticularly common in the Sagehen Flats-north Sagehen 
area. Many are located at some distance from the Do
lores River, and these gravels are the only source of the 
local cobbles (hornfels) raw material category. The vil
lage sites, however, are all located quite close to the 
river where hornfels is among the most readily available 
material. The FL T acquisition cost index seems to re
flect quite appropriately the site type distinctions in raw 
material acquisition patterns previously outlined, par
ticularly when it is recalled that most seasonal sites are 
generally contemporaneous with villages and share to 
some extent a focus on low-cost hornfels. 

These data, as well as from the lithic profile data in the 
preceding section, show that the functional/organiza
tional data arrangement by site type provides more use
ful interpretable variability among Dolores Anasazi 
FLT assemblages than does the largely temporal ar
rangement of the same data by subphase. 
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Figure 3.14- Flaked lithic tool raw materials by site type. 

When attention is shifted from the classes of raw ma
terials used for FLT assemblages to how those materials 
were used, the addition of the tool morpho-use cate
gory, or tool type, to the same subphase and site type 
data groupings is necessary. Figures 3.15 through 3.2 1 
are separate graphs for each major raw material group, 
in which the proportion of each tool type made from 
the raw material is plotted for each subphase. The sub
phase variability of tools made from nonlocal raw ma
terials is shown in figure 3.15 . These materials 
constitute only 2 to 5 percent of FLT subphase assem
blages, and several of the samples are quite small for 
reliable interpretation. Nonlocal materials are clearly 
concentrated as either used flakes or projectile points 
in all subphases, with the relationship between the 2 
generally inverse: fewer nonlocal used flakes is accom
panied by more nonlocal projectile points, and vice 
versa. There is no indication of a temporal trend in 
these data. The small Grass Mesa Subphase assemblage 
of nonlocal materials (N = 17) consists of only bifaces 
(18 percent) and projectile points (82 percent). 

The pattern of Morrison quartzite FLT distribution 
(fig. 3.16) is very consistent for all subphases, with only 
some slight variability in the proportion of used flakes, 
used cores/cobble tools, and thick bifaces. These readily 
available, medium- to good-quality materials, along 
with the hornfels materials from the river gravels, con-

128 

sistently make up the greater portion of all subphase 
FLT assemblages. This reflects the generally expedient 
nature of the Dolores Anasazi FLT technology, plus its 
rather low, raw material quality demands. The small 
Marsh view Subphase Morrison quartzite assemblage is 
somewhat distinct in that it demonstrates clear ex
tremes for cores and thick bifaces. This may indicate a 
tendency for this later population to leave these par
ticular materials as chunkier cores rather than further 
reducing them to thick bifacial cores. Again, no sug
gestion of temporal trends in these data is indicated. 

The profiles for Morrison cherts (fig. 3.17) represent 
much smaller proportions of the FLT subphase assem
blages, making up only 3 to 7 percent of these assem
blages. These cherts are far Jess plentiful in the 
Morrison Formation than are quartzites , and fre
quently have serious internal flaws or incipient fracture 
planes. Morrison chert does rarely occur without such 
internal flaws, and in such instances it is superior ma
terial for the production of high-input bifacial items. 

The distribution of Burro Canyon quartzite (fig. 3.18) 
demonstrates less subphase consistency than other local 
raw material types. Highly variable in quality, it ranges 
from virtually unflakable to very highly silicified, reg
ular, and predictable. Apart from a marked tendency 
to occur with greater frequency as either used flakes or 
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Figure 3. 15 - Subphase naked lithic tool variability, non local raw ma
terials. The percentages provided in the legend box are 
the proportion of nonlocal materials in the subphase 
naked lithic tool assemblage. 

projectile points (with gene rally an inverse relationship 
between the 2), Burro Canyon quartzite displays little 
discerniable pattern of any kind , including that of tem
poral trends. 

The subphase distribution of Burro Canyon chert (fig. 
3.19) is almost as variable as for quartzites from the 
same formation, largely as a result of a similarly ex
treme variability in the raw material category itself. 
This Burro Canyon chert is heavily but variably con
centrated in the used flake component of the FL T as
semblages, with the Sagehill Subphase being especially 
low and the Dos Casas and Marshview Subphases es
pecially high . In addition , there is a slight but regular 
tendency for projecti le point production with Burro 
Canyon chert, and the small Grass Mesa Subphase as
semblage of this material type is I /3 projecti le points. 
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Figure 3.1 6 - Subphase naked lithic tool variability, Morrison quartz
ite raw materials. The percentages provided in the leg
end box are the proportion of Morrison quartzite in the 
subphase na ked lithic tool assemblage. 

The subphase distribution for local cobbles is presented 
in figure 3.20. Most material coded as local cobbles is 
a fair to good quality, fine-gra ined, dark gray hornfels, 
which is readily available in both ancient and modern 
river gravels. Consistent with its availability as river 
cobbles and its less than excellent flaking quality, this 
material type is almost always used for large, low-pro
duction-input items such as used flakes , used cores/ 
cobble tools, and thick bifaces. The small Grass Mesa 
Subphase assemblage is again somewhat unusual , dem
onstrating variability extremes for 5 of the 9 morpho
use tool types. 

Materials known to occur as minor components of the 
Dolores River gravels, materials that fall into overlap
ping ranges of va riabi lity for local formations , and ma
terials from the Dakota Sandstone, Junction Creek, or 
Mancos Shale Formations, which are only rarely of 
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Figure 3.17 - Subphase flaked lithic tool variabi lity, Morrison chert raw materials. The percent- . 
ages provided in the legend box are the proportion of Morrison chert in the subphase 
flaked lithic tool assemblage. 

flakeable quality, are all recoded here as local materials, 
nfs . Because they are normally of rather poor fl aki ng 
quality, their subphase FL T distributions are antici
pated to demonstrate increased proportions of low-in
put items. Figure 3.21 confirms this expected pattern , 
though the rather ext reme subphase variability in used 
flakes and used core/cobble tools is unexplained. 

The preceding series of graphs indicates raw materials 
were selected and used by the Dolores Anasazi for FL T 
production in ways that vary considerably accordi ng to 
raw material type, morpho-use tool type, and subphase. 
The better quality raw material categories tend to dem
onstrate considerably more subphase variabi lity in 
morpho-use type, while the poorer quality materials 
show very little subphase variation in morpho-use type. 
No ind ication exists, however, that any of this subphase 
variabi lity constitutes consistent temporal trends in the 
selection or use of any particular raw materials for par
ticular tool classes. 

Figures 3.22 through 3.28 are separate graphs for each 
raw material group, in which the proportion of each 
morpho-use tool type made from the raw material is 
plotted for each major si te type. Figure 3.22 presents 
the FLT site type distribution for nonlocal raw mate-
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rials. T hese materi als make up only 3 to 5 percent of 
seasonal site, hamlet, and vi llage FLT assemblages, but 
constitute II percent of the limited activity site type 
assemblage . Reasons for this increase may involve the 
likelihood of an increased proportion of Archaic expres
sions in this site type, a range of activ ities performed 
that required tools to be made to more exacting design 
requirements, or the presence and use at these sites of 
more highly curated items of personal gear (Binford 
1979), all of which are presumed to have increased tool 
production input demands and , therefore, greater pro
portions of better quality nonlocal material. These non
local materials demonstrate a very simi lar distribution 
among site types, wi th high proportions of used flakes, 
thin bifaces, and projectile points, and rather low pro
portions of all other tool types. T he seasonal site dis
tribution demonstrates a minor exception in having an 
increased proportion of specialized forms and a de
creased proportion of thin bifaces. This may be the 
result of some particular set of subsistence or mainte
nance tasks performed at field house sites . 

The si te type distribution of Morrison quartzite flaked 
lithic tools is presented in figure 3.23. This material 
type makes up approximate ly 25 percent of the seasonal 
site, hamlet, and vi llage FLT assemblages, but only 
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Figure 3.18 - Subphase naked lithic tool variability, Burro Canyon 
quartzite raw materials. The percentages provided in 
the legend box are the proportion of Burro Canyon 
quartzite in the subphase naked lithic tool assemblage. 

13 percent of the limited activity site type assemblage. 
It is very consistently used for the low-production-input 
items: used flakes, used cores/cobble tools, thick uni
faces, and thick bifaces. This pattern is especially ob
vious for the seasonal, hamlet, and village site types. 
The smaller sample from limited activity sites differs 
only in having fewer heavy vertical force applying tools 
and more thin unifacial tools made from Morrison 
quartzite. This is certainly congruent with the range of 
activities that are postulated for the site types. The typ
ical Dolores Anasazi selection and use pattern for this 
readily available, generally fair to good quality raw ma
terial is very predominantly as usable flakes, and sec
ondarily for heavier items such as thick bifaces, thick 
unifaces, and cores, many of which were further used 
as hammerstones. 

60 

!J 40 
IJ.. 

t: 
11.1 
:I: 
(.) 

z 
0 
>z 
C( 
(.) 

0 
0:: 
0:: 
::J 
IJl 

IJ.. 
0 

1-
z 
11.1 
(.) 
0:: 
11.1 
a.. 

30 

20 

10 

REDUCTIVE TECHNOLOGIES 

71 

SUBPHASE N % 
-·-·- TRES BOBOS 61 8 
- --SAGEHILL 148 II 
·······DOS CASAS 1,116 23 
--PERIMAN 993 14 
- · · ·- GRASS MESA 24 6 
----cLINE 149 8 
-- MARSHVIEW 38 12 

:::;; 1-
...J 0:: z w 0 0 0 "" 0 w ... w Cl. <1. u w 

...J 1- it u a u w w ww it w <1. u ... z N ... 
~ 

...J 
a cr...J z :J iii i= w om => iii u 
N u<D 

"" 
:::> <1. 

" w 
:J w ao u z u ~ z .., 
i= 

0:: wu 'I: 'I: w 
:X: 'I: 0 

0 U) Cl. cr 
:::> u :::> 1- 1- C/) 1- 1- Cl. 

MORPHO-USE CATEGORIES 

Figure 3.19 - Subphase naked lithic tool variability, Burro Canyon 
chert raw materials. 

The site type distribution of Morrison chert is pre
sented in figure 3.24. This material comprises only 3 
to 4 percent of site type FLT assemblages and dem
onstrates far less consistency than quartzites from the 
same formation. The tool type distribution of this ma
terial indicates a generally ·similar pattern for seasonal, 
hamlet, and village assemblages, and a noticeably dis
tinct pattern for limited activity sites, even though the 
limited activity sample is small . This distribution is 
best understood when the characteristics and occur
rence of the raw material itself are considered. Morrison 
chert occurs only occasionally and unpredictably in the 
formation, and is normally of rather poor flaking qual
ity because of numerous interior cracks and incipient 
fracture planes. However, this material does very rarely 
occur in fairly large (fist-size) homogeneous pieces that 
are excellent to superior in flaking quality. The poten~ 
tial for locating this high-quality variant maintains the 
material in the FL T assemblages as a small and fairly 
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Figure 3.20- Subphase flaked lithic tool variability, local cobbles (hornfels) raw materials. The per
centages provided in the legend box are the proportion of local cobbles in the subphase 
fl aked lithic tool assemblage. 

constant proportion, though extended search t ime 
makes its cost relatively great. Most Morrison chert 
collected turns out to be inappropriate for the most 
technologically demanding tasks and therefore becomes 
used flakes and other low-input items, but the occa
sionally superior pieces become thin bifaces or projec
t ile points. This may account for t he t entative 
distribution of Morrison chert among limited activity 
sites, in which a technologically more specialized and 
demanding range of tasks results in greater selection fo r 
the better raw material, and its use for projectile points 
rather than used flakes. 

Figure 3.25 presents the site type distribution of FLT 
morpho-use categories for Burro Canyon quartzite. 
This material is often rather coarse in absolute grain 
size, but may nevertheless be extremely well silicified, 
so that fracture occurs very predictably through the in
cluded sand grains rather than around them, thus in
creasing the util ity of the material for high-input items. 
The very consistent distribution for all 4 site types 
clearly indicates a use pattern congruent with these 
characteristics. This consistency in FLT use occurs de
spite extreme differences in the proportion of the site 
type assemblage constituted by the material type. Burro 
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Canyon quartzites make up only 9 percent of the per
manent habitation assemblages and 16 percent of the 
seasonal site assemblage, but comprise 37 percent of 
FLT items fro m limited activity sites, the largest pro
portion of any material type. It is apparently used in 
the same basic way for stone tool production, regardless 
of how much is in the site type assemblages. 

The FLT distribution of Burro Canyon chert in site type 
assemblages is given in figure 3.26. This material type 
occurs as a much more regular proportion of site type 
assemblages, varying only between 13 and 19 percent. 
In addition, its tool type distribution is generally quite 
similar for all 4 site types, though the limited activity 
sites assemblage displays a slight tendency toward ex
treme values for most tool types. 

The use of local cobbles in the site type FLT assem
blages is shown in figure 3.27. This rather intermediate 
quality material is only a minor constituent of limited 
activity sites, is better represented in the seasonal and 
hamlet site type assemblages, and comprises over 1/4 
of the village sites FLT assemblage. This distribution 
is almost certainly related to the reduced need at lim
ited activity sites fo r the heavier, low-input tools most 
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Figure 3.21 - Subphase flaked lithic tool variability, local raw materials, not further specified. The 
percentages provided in the legend box are the proportion of local materials, not further 
specified, in the subphase flaked lithic tool assemblage. 

suitably made from hornfels cobbles, as well as to the 
prox imity of vi llage sites to the ri ver gravel source of 
this material. The tool type d istribution of th is material 
is quite different fro m those previously considered and 
is qu ite consistent among the si te type assemblages, 
particularly the seasonal , hamlet, and vi llage categories. 
Cobbles are used qui te regularly for larger, heavier, low
input tools regardless of the assemblage proportion they 
comprise or the site type in which they occur. Hamlet 
and village assemblages are virtually identical with ref
erence to the proportional occurrence of FL T morpho
use types; the small sample fro m limited activity sites 
deviates slightly in its proportion of thick un ifaes and 
thick bifaces. 

The site type distribution of local materials, nfs, is pre
sented in figure 3.28. These assorted, locally available 
materials are normally of rather poor flaki ng quality, 
and their FL T distribution is therefore quite similar to 
the preceding hornfels material type; most tools made 
from these assorted materials are larger, low-input 
items. T he assemblages from seasonal, hamlet, and vil
lage sites are generally quite simi lar, but the small, lim-

ited-activity site type sample is distinct and constitutes 
a much smaller proportion of the FLT assemblage. Ap
parently, at limited activity sites the best of these as
sorted materials have been selected for the production 
of projectile points. 

From the preceding data, the critical organizing vari
ables with reference to both the selection and use of 
li thic materials are those related to site type rather than 
subphase. Further, 2 consistent basic patterns for this 
raw material selection and use are: one for limited ac
tivity sites, and another for seasonal, hamlet, and vil
lage sites. 

Limited activity sites are consistently more distinct 
from seasonal sites than seasonal sites are from per
manent habitation sites. Two factors seem particularly 
important in explaining this dichotomy in site type var
iability. First, and probably most important, is the char
acter of subsistence and maintenance acti vities 
assumed to have occurred at the site types, especially 
with reference to a very brief as opposed to a seasonal 
or year-round occupation, and also with reference to 
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Figure 3.22 - Site type flaked lithic tool variability, nonlocal raw ma
terials. The percentages provided in the legend box are 
the proportion of nonlocal materials in the site type 
flaked lithic tool assemblage. 

the proportion of subsistence or extractive behavior as 
opposed to general maintenance behavior. Limited ac
tivity sites, which are presumed to represent brief ep
isodes of individually specialized resource extractive 
behavior, consistently demonstrate more intense selec
tion and use of better quality lithic materials for the 
production of more technologically demanding high
input tools. Habitation sites, on the other hand (even 
those limited to seasonal occupation), consistently 
demonstrate a much more expedient and technologi
cally less demanding pattern of raw material selection 
and use. 

A second factor involved in explaining the dichotomous 
pattern of lithic material selection and use is the lo
cation of raw materials with respect to site location, or 
the relative cost of acquiring the material, especially 
with reference to mobility and transportation. The only 
indication of temporally associated lithic raw material 
variability is that which also corresponds with major 
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Figure 3.23 - Site type fl aked lithic tool variability, Morrison quartz
ite raw materials. The percentages provided in the leg
end box are the proportion of Morrison quartzite in the 
site type fl aked lithic tool assemblage. 

settlement pattern change: the later movement of the 
Dolores Anasazi to large villages located close to the 
river is accompanied by a marked increase in the pro
portion of gravel-derived materials and the lower input 
tools produced from them. The more mobile occupants 
of limited activity sites, regardless of temporality, 
brought with them for restricted ranges of specialized 
subsistence-related tasks a flaked lithic tool assemblage 
heavily focused on better quality materials from a wider 
geographic range, both local and nonlocal , and on more 
technologically demanding, high-input items. This var
iability in the cost of acquiring lithic raw materials, as 
well as their differential use for tool production, is con
sidered more specifically in the following section. 

FLAKED LITHIC TOOLKIT COST 

The suggestion of differential lithic raw material ac
quisition and use patterns associated with (a) the rel
ative locations of raw materials and sites, and (b) the 
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Figure 3.24 - Site type naked lithic tool variability, Morrison chert 
raw materials. The percentages provided in the legend 
box are the proportion of Morrison chert in the site 
type naked lithic tool assemblage. 

functional role of tools and assemblages as indicated 
by differi ng amounts of technological production input 
prompted a more detailed examinat ion of these factors 
in DAP assemblages. Further, the distinctly economic 
orientation of several project documents and synthetic 
studies (Kane et al. 1983; Lipe 1984a, 1984b; Phagan 
1983) suggested the utility of an economic approach to 
such a detailed analysis. T he study developed has been 
reported elsewhere (Phagan and Maloney 1983) and is 
summarized here wi th the inclusion of complete rather 
than preliminary data. 

An intensive survey of the DAP area was conducted to 
acquire a detailed understand ing of the geological dis
tributions of lith ic materials suitable for producing 
flaked tools (Phagan and Maloney 1981, 1983) as well 
as a detailed reassessment of all potential lithic quarry 
sites located by the original project area surveys. An 
additional aspect of the study was the development of 
a method for calculating relative lithic resource acqui
sition cost and tool production cost. These cost cal
cu lations may then be collected for spatial clusters of 
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Figure 3.25 - Site type naked lithic tool variability, Burro Canyon 
quartzite raw materials. The percentages provided in 
the legend box are the proportion of Burro Canyon 
quartzi te in the site type naked lithic tool assemblage. 

DAP sites, compared, and interpreted in economic 
terms. 

An important aspect of comprehending any economic 
system is some method of quantifying and comparing 
the concept of cost, in this case the cost of acquiring 
or producing flaked stone tools. This cost may in fact 
be relatively minor with respect to the total Anasazi 
economic system, and may in addition be a relatively 
affordable cost, particularly if embedded within larger 
and more general procurement costs. It is, however, a 
real cost of time and energy, and is subject to relative 
measurement. If this cost can also be associated with 
other economic or noneconomic aspects of the Anasazi 
system of more general concern, but not be so readily 
quantifiable, then an indirect measure of these concerns 
wi ll have been generated as well. 

The cost of any fl aked lith ic tool or group of tools can 
be separated into the cost of acq uiring appropriate raw 
materials and the cost of producing tools fro m those 
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Figure 3.26 - Site type flaked lithic tool variability, Burro Canyon 
chert raw materials. The percentages provided in the 
legend box are the proportion of Burro Canyon chert 
in the site type fl aked lithic tool assemblage. 

materials: acquisition cost and production cost. Ac
quisition cost may vary widely with such factors as the 
location of appropriate raw materials, the terrain over 
which they must be transported, quarryi ng effort , trade 
or exchange networks, and needs or preference for cer
tai n ki nds of material. Production cost may or may not 
be related to acquisition cost and is more directly re
lated to the quality of the material and the design re
quirements of the tool(s) being produced from it. Only 
to the (often great) extent that better quality materials 
may be more expensive, and may therefore be reserved 
for producing more technologically demanding tools, 
are acq uisition and production costs related. 

It is proposed that 3 important factors involved in de
termining raw material acqu isition costs in the DAP 
context are : ( I ) the location of the raw material source, 
(2) the amount of material acqui red, and (3) its quality. 
The first of these - location - is considered to be the 
most important and is so structured in the cost cal
culation. The term " location" is used rather than " di s-
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Figure 3.27 - Site type flaked lithic tool variabi lity, local cobbles 
(hornfels) raw materials. The percentages provided in 
the legend box are the proportion of local cobbles in 
the si te type flaked lithic tool assemblage. 

tance" to indicate that a small factor for vertical relief 
is included. The DAP area has nearly 1000 ft (305 m) 
of vertical vari abi lity, and transporting rock up or down 
hill should increase its acquisi t ion cost. Location is 
therefore calculated as the distance from the archaeo
logical si te to the nearest for mation outcrop or exposure 
of the particular raw material type in 0.5-km units, plus 
the vertical difference between the site and source in 
300-ft (9 1 m) un its. This means that a vertical carry of 
91 m is the horizontal acquisition equivalent of 500 m. 
T he weight factor in the calculation is simply a ranked 
grouping (1-3) of item weights where I = 1-99 g; 2 = 

I 00-999 g; and 3 = 1000 g or more . It costs more to 
carry more weight. The quality fac tor is included in 
calculati ng acqui sition cost because, at least fo r the 
DAP, better materials occur infrequently and unpre
dictably in all 3 major source formations, and locating 
these better source areas within the formation expo
sures increases acquisi tion cost considerably. T his qual
ity fac tor is also a ranked evaluation (1-3) based on 
varying combinations of 2 independently observed 
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Figure 3.28- Si te type flaked lithic tool variabi lity, local raw mate
rials, not further specified. The percentages provided in 
the legend box are the proportion of local materials, 
not further specified, in the site type fl aked lithic tool 
assemblage. 

standard DAP analytic variables: speci fi c lith ic mate
rial identification, such as Morrison chert or Burro 
Canyon orthoquartzite, and grain size, such as fine or 
very fine. It costs more to get good Morrison chert than 
hornfels. 

Once the 3 components of the formula are established 
and appropriate measurement units determined, the ac
quisition cost itself is simply calculated as fo llows: lo
cation x weight x quality. The result is an acqu isition 
cost score that is meaningless except as a measurement 
for comparison with other si milarly derived scores. 
Thus, raw material fro m a tool or an entire assemblage 
of tools can be evaluated as relatively more or less costly 
than any other similarly evaluated tool or assemblage. 
The specifics of the fo rmula are neither difficult nor 
critically important. What is important is that some 
consistently observable quantities are specifically re
lated in an understandable and interpretable way. 

For the DAP situation presented here, this acqu isition 
form ula has a theoretical range of 2-90 for locally avail-

REDUCTIVE TECHNOLOGIES 

able materials but a practical range of only 2-27. For 
items of nonlocal material, the formula is adjusted by 
substi tut ing fo r the locat ion factor a "type/distance cat
egory" based on the known or generally suspected rel
at ive distances fro m the DAP to the closest likely 
sources. In addition, the weight groups are reduced in 
size by a fac tor of 10 (e.g., I = 1-9 g rather than 1-99 
g). A correction factor is also added to the nonlocal 
calculation so that the maximum practical score for 
nonlocal acqu isit ion cost is approximately 3 times that 
for max imum local material acquisition. Total acqui
si tion cost for any assemblage is the average sum of the 
local and nonlocal costs. 

Product ion cost is calculated from standard DAP pre
liminary FLT analysis variables (refer to Phagan and 
Hruby [ 1984] for defi nitions of these variables and their 
values). T his cost is evaluated separately for facial and 
nonfacial items; facial items are those with a distinctly 
fl attened cross sect ion, ei ther selected or produced. Pro
duction cost for fac ial items is calculated by summing 
a ranked assessment (2-9) of the production input in
vested into both dorsal and ventral faces, the ranked 
evaluation (1 -3) of the proportion of the tool's edge or 
margi n that has been intentionally produced by either 
unidirectional or bidirectional flaking, and a ranked 
evaluation ( 1-4) of the proportion of unidirectional and 
bidirectional fl aki ng on the tool's margin . 

Production costs for nonfacial items, or cores, are cal
culated fro m a technologically ranked estimate ( 1-3) of 
each item's produced shape regulari ty and a correction 
factor (I Ox) that allows the maximum production cost 
of a very regular Anasazi core to be approximately half 
the maxi mum production cost of a bifacial tool. Total 
production cost fo r any assemblage is the average sum 
of the facial and non facial costs. The total cost of any 
FLT assemblage is calculated simply by adding the ac
qui si tion and production costs. 

Throughout th is and other DAP reductive technologies 
volumes, these relat ive FLT acquisition and production 
costs have been reported and used to interpret various 
data groupings. Of particular concern here is an ex
amination of these costs, especially acquisition cost, for 
spatially defined groups of DAP sites. These 8 site 
groups are defined by major landfo rm characteristics 
and are illustrated in fi gure 3.29. 

Relati ve FLT cost calculations for the groups are pre
sented in table 3. 11 . Much of the data in table 3.11 will 
not be examined in great detai l. Particular attention 
will be paid only to several of the cost index figures for 
local raw materials. T hese FL T acquisition and pro
duction cost figures for major categories of local raw 
material and total costs for all materials are graphed 
by spatial group in figures 3.30 and 3.31. In addition, 
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Table 3.11 - Raked lithic tool costs indexes, by spatial site grouping 

Variable Upstream House McPhee West North Periman Grass 
Value group Creek group Sagehen Sage hen group Mesa 

group group group group 
(N = 1670) (N = 881) (N = 7894) (N = 2396) (N = 2260) (N = 4759) (N = 5039) 

Acquisition, local 
Hornfels 7.8 7.0 6.2 16.7 12.0 4.8 4.8 
Morrison 5.1 6.4 9.7 15.6 9.0 6.8 9.5 
Burro Canyon 4.2 4.3 9.4 12.1 6.9 7.3 8.2 

Total 5.7 5.8 8.0 15.0 9.2 6.2 8.3 
Acquisition, nonlocal *69.0 *75.4 69.2 61.2 *65.2 70.3 65 .8 
Acquisition, total 8.5 6.8 10.2 17.1 10.4 8.6 10.0 

Production, local 
Hornfels 8.0 8.0 8.1 8.1 7.8 8.1 8.1 
Morrison 8.0 8.4 8.2 8.3 7.8 7.9 7.9 
Burro Canyon 9.6 9.3 11.9 13.8 9.4 9.7 12.1 

Total 8.6 8.7 9.0 9.9 8.3 8.6 8.6 
Production, nonlocal *12.1 *16.3 14.4 13.7 *1 4.4 12.9 17.4 
Production, total 8.8 8.8 9.2 10.0 8.4 8.8 8.9 

Toolkit, local 
Hornfels 15.8 15.1 14.3 24.9 19.8 12.9 13.0 
Morrison 13.1 14.8 17.9 23.9 16.7 14.7 17.4 
Burro Canyon 13.8 13.7 21.3 26.0 16.3 17. 1 20.4 

Total 14.3 14.5 17.1 24.9 17.5 14.9 16.9 
Toolkit, nonlocal *81.3 *91.7 83.5 73.6 *79.1 84.0 83.2 
Toolkit, total 17.2 15.6 19.4 27.0 18.9 17.3 18.9 

• Calculated on the basis of fewer than 100 items. 

McPhee 
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(N = 1726) 
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*88.9 
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Figure 3.30- Flaked lithic tool acquisition cost for spatial site groupings. Figure 3.31 -Flaked lithic tool production cost for spatial site groupings. 

total acquisition and production costs are graphed in 
figure 3.32 for phase, subphase, and site type data 
groups. 

Figure 3.30 demonstrates, not unexpectedly, a great 
deal of spatial variability in FLT acquisition costs, with 
the west Sagehen group, situated father from the river 
or a major formation-exposing tributary, paying con
siderably the highest acquisition costs for all three ma
terial categories. Figure 3.31 clearly indicates that the 
cost of producing flaked lithic tools from the Morrison 
and hornfels materials is virtually constant for all spa
tial groups and is unrelated to the cost of acquiring 
those materials. However, the production cost of tools 
made from Burro Canyon materials does not demon
strate this constant pattern but varies considerably 
from group to group. The fact that Burro Canyon pro
duction costs are higher than those invested in other 
local materials is anticipated since it is of better flaking 
quality and would have been used for more technolog
ically demanding items regardless of its acquisition 
cost, but its strong variability between spatial groups 
was not anticipated and is largely unexplained. Some 
of this Burro Canyon production cost variability may 
be the result of an uncontrolled correspondence of site 
type with spatial group. For example, the west Sagehen 
and the McPhee damsite spatial groups, which have the 
highest Burro Canyon production costs, contain no vii-
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lages. However, neither does the upstream group; the 
McPhee and Grass Mesa groups, which have the next 
to highest Burro Canyon production costs, contain the 
largest village site populations. Clearly the relationship 
between FL T acquisition cost and production cost for 
these small geographic areas is complex and differential 
for both area and material type. 

When total FL T acquisition and production costs are 
plotted for phase, subphase, and site type data groups 
(fig. 3.32 and tables 3.1 , 3.4, and 3. 7), a general positive 
relationship between the 2 costs is apparent for both 
phase and site type, but not for subphase. Lowest ac
quisition costs occur for the McPhee Phase, the Peri
man Subphase , and the village site type: all are 
associated with the maximum population concentra
tion in villages adjacent to the river, where several kinds 
of raw materials are available. Highest acquisition costs 
are associated with the Cougar Springs Phase, the group 
A category, the Tres Bobos and Sagehill Subphases, and 
the limited activity site type, all of which are either 
early or functionally specialized, with the population 
scattered widely in small groups. Increased production 
costs occur in the same data groupings, with the ex
ception of the 2 earlier subphases in which the year
round nature of occupation keeps the overall produc
tion cost low. The general lack of subphase correspond
ence for the 2 cost indexes is therefore largely because 
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Figure 3.32 - Total naked lithic tool acquisition and production costs for phase, subphase, and site type data groupings. 

the 6 subphase groups do not effectively include or rec
ognize either the dispersed or functionally specialized 
character of Dolores Anasazi subsistence behavior, 
which are primary factors in determining the relation
ship between acquisition and production costs. 

INTENSIVE ANALYSIS OF 
LARGE HAFTED TOOLS 

During the reorganization of the DAP reductive tech
nologies analysis procedures in 1980 (Phagan and 
Hruby 1984), it became apparent that information con
cerning I general class oflithic artifacts was inadequate 
and poorly organized. T his was the class of large hafted 
items such as axes and mauls. It appeared a consider
able number of these artifacts were in the DAP assem
blages, that many of them were clearly very high-input 
items technologically and were likely to be heavi ly cur
ated tools, and that a more productive analytic ap
proach might be possible. Many of these items were 
axes with ground bits, and were analyzed as nonflaked 
tools. Others had only flaked bits and were analyzed as 
flaked tools. In some cases the hafting element con
sisted of notches, while in others it was grooves. In all 
cases detailed description and measurements were 
largely lacking. 

.______________________________ ---

A brief examination of the more relevant literature in
dicated a very broadly classification approach to such 
artifacts, with very few generalized classes formed on 
the basis of haft element characteristics: notched, three
quarter-grooved, fu ll-grooved. Classes were often illus
trated but not further defined. In addition, there was 
little agreement regardi ng cultural or temporal associ
ations for the classes. Woodbury ( 1954:26) indicates the 
three-quarter-grooved characteristic "arrived" about 
A.D. 600 and was limited up to the Mogollon and Ho
hokam areas, and the full-grooved characteristic is prin
cipally an Anasazi trait. Reed (1951 :45) associates axes 
with domestic plants and indicates that haft element 
differential simply comes from different hafting tech
niques: a three-quarter-groove uses a " J-haft," while a 
full-groove uses a " wrap" haft. 

With regard to the function of simi lar items in eth
nographic contexts, Wright ( 1979:49-50) reports that 
mauls were used by the Hopi for general pounding and 
crushing, and that 

in many instances it is difficult to determine 
whether the original object was shaped as an axe 
or a maul because of the wear to which the tool 
has been subjected ... [In addition,] the tools are 
normally subjected to such hard use that the axes 
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are battered into mauls and the mauls into nearly 
useless modules. The primary cause of the con
dition is the use of stone axes as metate sharpe
ners, piki stone grinders, pestles, quarrying tools, 
and finally as grooved stone anchors for crow 
traps . 

Hill ( 1982:42, 84, 93) reports for the Santa Clara Pueblo 
that stone axes were used for both timber and firewood, 
that both three-quarter-grooved and full-grooved types 
existed and a few were double bitted, that they were 
chipped from obsidian or chert (no mention of grind
ing) , and that they were also used to dig clay and to 
shape stone after no longer useful for cutting wood. 
Holmes ( 1919) also mentions the use of axes for dress
ing stone and quarrying minerals. 

In reporting and interpreting these hafted items from 
archaeological contexts, Rohn (1971) reports 71 stone 
axes from Mug House on Mesa Verde, 3 of which had 
no evidence of grinding, with hafting notches or grooves 
variously made and situated. Cattanach ( 1980:245-
2470) reports no axe heads from Long House on Mesa 
Verde but describes 27 "hammer heads" (mauls?) as 
either notched , full-grooved , C-grooved (three-quarter
grooved?), or L-grooved (one-half grooved?). Breternitz 
( 1976) reports only 25 axes found during Chaco Canyon 
excavations from 1973 to 1976. Roberts ( 1929: 134-136) 
reports no axe heads from Shabik'eshchee Village, but 
"a number" of grooved mauls or hammers of 2 types, 
cylindrical and flat : the first was made on river cobbles; 
the second on various slabs, including old manos. He 
further suggests that the absence of axe heads is "char
acteristic of the earlier phases of the sedentary cultures 
of the Southwest" (pg. 135-136), despite such early axes 
reported from the La Plata district by several authors. 

Guided by such uncertainty and inconsistency in the 
archaeological literature, the DAP Reductive Technol
ogy Group devised an intensive analysis system, con
sistent with other project analysis routines (refer to 
Phagan and Hruby [ 1984]), that is generally descriptive 
and attribute-oriented rather than classificatory. This 
analysis system is admittedly rather exploratory in 
character, but its variables and values were selected to 
address, when linked with provenience data and tem
poral/spatial information, questions of temporal, or
ganizational , and technological variability . This 
analysis system is presented as tables 3.12 and 3.13. 

Variables I through 8 either are standard DAP prov
enience identification variables or are variables taken 
directly from the preliminary FLT or NFLT analysis 
(Phagan and Hruby 1984). Variables 9 through 13 are 
measurements taken directly from each artifact and are 
illustrated in tables 3.12 and 3.13 and figure 3.33. Var-
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iables 14 through 19 are technological variables related 
to the production and use of the haft element , the bit 
element, or the opposite poll (butt) element . 

A total of 778 complete or nearly complete large hafted 
tools were analyzed with this system. The proportional 
occurrence of selected variables and values is presented 
in table 3.13 , for the total analyzed tool assemblage, 
and for phase, subphase, and site type data groupings. 
·Very small sample size in some of the data groups pre
cludes any interpretation of their proportional variable/ 
value expressions. 

By far the most important characteristic of these data 
is the relatively few values in data units of significant 
size that can be interpreted as genuinely extreme var
iability. Further, these values do not appear to indicate 
the presence of consistent variability in any of the data 
units, with the possible exception of the seasonal site 
type. Even though only 29 items are in this data unit , 
there seems to be a focus on mauls rather than axes , a 
large proportion of grooved haft elements, heavier 
items of igneous material , and a low ratio of ground to 
flaked bits. However, the reason for such a suite of 
characteristics at seasonal sites with minimal architec
ture and therefore minimal stone working requirements 
is unclear. Also, the ratio of ground bits to flaked bits 
seems consistently highest (i.e. , more ground bit axes) 
in data units associated with villages: the McPhee 
Phase, the Periman Subphase, and the village site type. 
The greater construction timber requirements of the 
contexts might reasonably be expected to require more 
efficiently resharpenable ground bits. In addition , a 
sampling factor may be involved in this characteristic, 
since these 3 data units have considerably larger num
bers than all other units. 

The data presented in table 3.13 generally seem to lack 
strongly consistent and interpretable patterns of tech
nological, functional , temporal , or organizational var
iability. Woodbury's ( 1954:26) suggestion that the 
three-quarter grooved characteristic was not particu
larly Anasazi is supported by the fact that only 3 percent 
of the DAP large hafted tools have a partial-groove haft
ing mechanism. However, only 6 percent are completely 
grooved, while 83 percent display opposite notches 
rather than grooves of any sort. The normal Dolores 
Anasazi hafting mechanism for both axes and mauls 
was not grooves at all but simply notches. Further, there 
is no positive indication that the rare occurrence of the 
grooving characteristic, either partial or complete, is 
temporally trending towards either early or late: nor 
does the hafting characteristic appear to be clearly 
structured by site type . It may therefore be an example 
of spatially rather than temporally or functionally struc
tured variability. 
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Table 3.12 - Dolores Archaeological Program hafted tools 
intensive analysis system 

Column Variable Variable descript ion 
No. 

2 State/county designation 
I: Colorado, Montezuma County 
2: Colorado, Dolores County 

3-6 2 Site number: right just ifi ed 

7-1 1 3 Field specimen number: righ t justified 

12- 14 4 Catalog item number 

15-1 7 5 Point location number 

18- 19 6 Old morpho-use: copied from preliminary 
analysis 

20-21 7 Raw material: copied from preliminary analysis 

22-26 8 Item weight in grams: copied from preliminary 
analys is 

27-29 9 Distance between notches in mill imeters 

30-31 10 Notch depth in mill imeters 

32-34 II Bit length in millimeters 

35-37 12 Haft-to-bit distance in millimeters 

38-40 13 Total tool length in millimeters 

4 1-42 14 Blank type: (natural form selected for use or 
modification) 
0: Indeterminate 
1: Cobble 
2: Slab 

43 15 Production: bit 
0: Indeterminate 
I: None evident 
2: Flaked 
3: Flaked and ground 
4: G round 
5: Other 

44 16 Production: haft 
0: Indeterm inate 
I: Single notch 
2: Opposite notches 
3: Part ial groove 
4: Complete groove 
5: Other (document in notes) 

45 17 Use: bit 
0: Indeterminate 
I: None evident 
2: Flaked 
3: Crushed 
4: Striated 

46 18 Production: butt or opposi te end from bit 
Same values as variables 15 

47 19 Use: butt or opposite end from bit 
Same values as variable 17 
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Table 3. 13- Large hafted tool variables, by phase, subphase, and si te type 

Variable Phase 
values 

Total Sage hen Mc Phee Tres 
Bobos 

(N=778) (N = I28) (N = 347) (N = 7) 
% % % % 

Morpho-use 
Flaked axe (FL T) 23 25 19 43 
Notched axe (NFLT) 38 45 41 14 
G rooved axe (N FLT) 3 5 3 14 
Axe. other (NFLT) 2 I I 0 
Notched maul (NFLT) 7 9 9 14 
G rooved maul (NFLT) 6 2 7 14 
Hafted tool, nfs (NFLT) 21 14 21 0 

Raw material 
Igneous 44 44 47 43 
Sedimentary 46 48 45 57 

Blank type 
Cobble 97 95 98 86 
Slab 3 5 2 14 

Bit production 
None 24 27 25 43 
Flaked 25 31 22 57 
Ground 29 27 31 0 

Haft production 
Single notch 4 2 5 0 
Opposite notches 83 88 81 57 
Partial groove 3 2 3 29 
Complete groove 6 2 8 14 

Bit use 
None 10 12 10 14 
Striated 2 2 2 0 
Flaked 60 62 60 43 
Crushed 14 15 14 43 

Butt use 
None 43 45 52 57 
Flaked 23 31 22 29 
Crushed 15 II 19 0 

Mean weight (g) 726 722 730 1147 

Standard deviation (g) 451 452 453 536 

Mean bit length (mm ) 70 73 68 73 

Mean haft-to-bit distance 
(mm ) 80 8 1 79 8 1 

Mean total length (mm) 141 144 141 152 

Ratio of ground to flaked 
bits 1.20 0.85 1.40 n.a. 

All data are expressed as percentages except means, weights, and ratios. 

nfs - Not furt her specified. 
n.a. Not applicable. 

Subphase 

Sagehill Dos Periman Grass Cline 

Casas Mesa 
(N = I5) (N = I04) (N = 21 1) (N =25) (N =48) 

% % % % % 

7 27 19 24 17 

60 46 38 48 46 

0 5 3 0 4 
7 0 I 0 0 

20 7 6 20 13 

0 I 8 4 4 
7 14 25 4 17 

27 45 50 28 40 
47 45 43 48 54 

100 95 98 100 98 

0 5 2 0 2 

33 26 24 24 31 
27 31 20 36 21 
20 30 31 40 25 

0 2 6 0 4 

100 89 79 92 88 

0 I 4 4 2 

0 I 10 0 2 

0 14 II 8 6 

7 2 2 0 4 

47 66 57 84 58 

33 II 14 8 19 

60 43 54 56 42 

27 32 22 20 23 

7 12 20 12 27 

796 677 726 746 764 

483 419 406 388 583 

77 72 70 71 63 

88 81 77 85 83 

147 143 140 153 144 

0.75 0.97 1.51 1.11 1.20 

e 

Site type 

Limited Seasonal Hamlet 
acti vity 
(N =9) (N =29) (N = I43) 

% % % 

0 14 25 
67 38 43 
II 3 4 
0 0 I 
0 7 II 

22 17 4 
0 21 13 

33 52 43 
II 38 50 

100 97 96 
0 3 4 

33 28 25 
22 24 30 
II 17 28 

0 7 I 
78 69 86 
0 10 3 

II 14 2 

II 7 II 
0 0 2 

67 52 63 
0 14 15 

33 45 45 
II 21 30 
II 28 13 

477 886 779 
197 725 479 

75 71 73 

70 83 84 
110 139 148 

0.50 0 .71 0.93 

Village 

(N = 261) 
% 

19 
41 

3 
I 
7 
7 

23 

46 
46 

98 
2 

26 
22 
31 

5 
81 

3 
8 

II 
2 

60 
15 

52 
23 
21 

717 
432 

68 

78 
140 

1.40 

e 

"Tl z 
)> 
r 
:D 
m 
-u 
0 
:D 
--1 



FLAKED 

DISTANCE BETWEEN NOTCHES 
NOTCH DEPTH 

C BIT LENGTH 
0 HAFT - TO- BIT DISTANCE 
E TOTAL TOOL LE NGTH 

BI T 
BUTT 

H BLADE ELEMENT 
I HAFT ELE MENT 

J POLL ELEMENT 

NONFL AKED 

Figure 3.33 - Large hafted tool measurements. 

The ethnographic observations of Wright ( 1979:49-50) 
and Hill ( 1982:93) for extremely heavy use of axes, in
cluding their use as stone-shaping tools, is supported 
by consistently high proportions of flaked and crushed 
axe bits. This also tends to confirm their status as highly 
curated tools. Roberts' ( 1929: 134-136) report of the cy
lindrical and flat maul or hammer categories appears 
not to be appropriate for the DAP materials, and no 
examples ofmanos being converted to such hafted tools 
are present. Further, his suggestion that an absence of 
mauls or hammers may be characteristic of early South
western sedentary cultures (Roberts 1929: 135-136) is 
expressly contradicted by the DAP materials. 

The relatively high proportion of axes with only flaked 
bits, rather than ground bits, in most of the table 3.13 
data categories, appears to be a characteristic seldom 
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reported in the relevant literature. Whether such items 
do not occur in other Southwestern situations or simply 
are not clearly distinguished as such is not known. 
Clearly these items would be much easier and quicker 
to manufacture initially than would ground-bit axes, 
though it is assumed that hafting input for the 2 axe 
types would be equivalent. In addition , experimental 
studies by Glennie (1983) and Varien (1984) indicate 
very little functional difference in the tree-felling or 
limb-removal performance of flaked-bit and ground-bit 
axes. Therefore, any advantage of ground-bit axes that 
would justify their considerably greater production cost 
must be in maintaining or resharpening the item. 
Flaked-bit axes could be resharpened only a few times 
without the loss of major amounts of stone mass and 
therefore their uselives are relatively short. Ground-bit 
axes, on the other hand, could be resharpened many 
times with the loss of only minor amounts of stone mass 
and thus retained as functional axes for much longer 
periods. Flaked-bit axes may therefore be considered 
somewhat less intensely curated than are ground-bit 
axes. 

Results of this exploratory analysis oflarge hafted tools 
are revealing in an overall way with reference to the 
archaeological literature, which is not extensive. How
ever, statistically reliable variability within and be
tween phase, subphase, and site type data groupings is 
not strong or consistent and convincing and posteriori 
explanations of this variability are not immediately ap
parent. More appropriate and explicitly stated models 
for the production and use of such tools should provide 
more adequate interpretive frameworks and analytic 
structures. 
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Chapter 4 

ENVIRONMENTAL ARCHAEOLOGY 
Kenneth Lee Petersen, Meredith H. Matthews, 

and Sarah W. Neusius 

Section I 

INTRODUCTION 

Kenneth Lee Petersen 

The goal of DAP research has been to provide an un
derstanding of the processes responsible for population 
growth, aggregation, and decline in the Dolores area 
from A.D. 600 to roughly A.D. 950. Research into these 
phenomena has been guided by 5 problem areas, or 
problem domains, originally set forth in the general 
research design (Kane et al. 1983) and reiterated in 
chapter I. The 5 problem domains are: (I) Economy 
and Adaptation; (2) Paleodemography; (3) Social Or
ganization; (4) Extraregional Relationships; and (5) 
Cultural Process. The focus of Problem Domains I 
through 4 is the synchronic description of the Dolores 
Anasazi during several different time periods. The fo
cus of Problem Domain 5 is the diachronic description , 
and explanation of culture, concerns that are treated in 
detail in the DAP model (part IV, this volume). Re
construction of the prehistoric environment and as
sessment of the potential resources available for 
exploitation by the Dolores Anasazi has been essential 
to the DAP's attempt to address the 5 problem domains 
and, specifically, to answer questions relevant to Do
lores Anasazi procurement and use of floral , faunal , and 
abiotic (i .e., water, rock, mineral , soil, clay) resources. 
Research conducted by the ESG (Environmental Stud
ies Group) and the EAG (Environmental Archaeology 
Group) has addressed issues and questions pertinent to 
the environmental data base. 

The main responsibilities of the ESG ( 1979-1981) were 
to inventory and assess the modern floral, faunal , geo
logical , and hydrological resources within the project 
area and to analyze archaeological botanical and faunal 
remains recovered during excavation. The comprehen
sive modern inventory provided a basis for comparing 
and contrasting the prehistoric situation with that of 
the present. The ESG produced soil, landform, surficial 
geology, stream location, and present and potential nat-

ural vegetation maps; the group also described some 
archaeological site-specific geology. In addition , 2 ex
perimental gardens were grown to document the mod
ern farming potential of the project area. Some of the 
history and results of the ESG are presented in Petersen 
et al. ( 1984) and Petersen et al. ( 1985, comps.). 

The ESG was dissolved 31 September 1981 , and the 
EAG was established I October 1981 . The research 
tasks undertaken by the new group are outlined in the 
EAG midlevel research design (Petersen et al. 1984). 
As its name suggests, the EAG has focused on inter
pretation of the archaeological materials recovered by 
the DAP and on reconstruction of the paleoenviron
ment of the project area. 

ENVIRONMENTAL ARCHAEOLOGY 

The interface of archaeology, paleoecology, and geology 
produces the discipline of environmental archaeology 
(Butzer 1971 , 1975, 1980; Evans 1978; Hardesty 1977,. 
1980; Jochim 1979). The discipline encompasses a wide: 
variety of research methods and an eclectic approach 
to data, which allows the study of the past environment 
from several vantage points. One of the goals of the 
EAG was to describe and model the prehistoric envi
ronment in the Escalante Sector and to reconstruct the 
relationship between the Anasazi and that environ
ment. Of the resources available, which were used and 
how were they used? 

The relationship between prehistoric peoples and their 
environment undoubtedly was as complex as is the re
lationship between people today and their environment 
(Odum 1971 ). To aid in understanding these relation
ships, a " systems" approach has been undertaken by 
the DAP (refer to part IV). Such an approach considers 
the Anasazi a critical component in an ecological sys
tem. The relationships between the Anasazi and the i 
environment and other components of the system are 
dynamic; change in I variable effects change in another. 
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The reconstruction of prehistoric lifeways and ecolog
ical adaptations requires 2 steps. The first is to gain an 
understanding of the components and relationships 
within the present-day ecosystem. This was one of the 
primary goals of the ESG (Bye 1982). The second step 
is to glean as much information as possible from the 
archaeological and fossil records about the nature of 
the various prehistoric components and their interac
tions. This was the primary objective of the EAG. Be
cause no direct observation can be made of the 
prehistoric ecosystem, modeling that system provides 
a means of organizing the various components that are 
detected in the prehistoric record . 

Detection of the components of the prehistoric envi
ronment in which the Anasazi lived is difficult; that 
paleoecosystem is now extinct. The remains are par
tially or wholly decayed, mixed, or changed by such 
processes as diagenesis, transportation, or redeposition 
operating up to the time of sampling (Gifford 1981 ). 
Reconstruction of the paleoecosystem depends on the 
fortuitous preservation, sampling, and analysis of the 
remains of various components of that paleoecosystem. 
The study of the archaeological facilities , artifacts, de
bris, and environmental evidence within and near an 
archaeological site can contribute to a better under
standing of the relationships between prehistoric peo
ples and their environment. These relationships can be 
inferred by considering the condition and context of 
resources and their historically and archaeologically 
known uses. The recognition and identification of plant 
and animal remains at sites can provide an inventory 
of those items once useful in fulfilling the nutritional, 
medicinal , ceremonial , and material needs of the An
asazi. In addition , analysis of the temporal and spatial 
distribution patterns of the plant and animal remains 
may provide insights regarding changes in use through 
time and changes in location of activity areas within 
and between sites. 

REPORTS IN THIS CHAPTER 

Some of the questions addressed in the sections that · 
follow examine the role that floral , faunal, and geolog
ical resources, along with the vagaries in climate, may 
have played in the rapid Anasazi growth and decline in 
the Dolores River valley. The following topics are pre
sented in this order: botany, pollen, fauna, geology, and 
climatic reconstruction. The overview, a conclusion, 
provides a brief discussion of the findings of the EAG. 

Matthews reports on the macrobotanical data base 
compiled from excavated sites (sect. 2). She discusses 
the prehistoric botanical resource base in terms of what 
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resources were potentially available, which taxa were 
used , and apparent changes in resource mix through 
time. She attempts to evaluate the impact that agri
cultural intnsification would have had on botanical 
resource procurement strategies, and in so doing, in
vestigates the changing role of pioneer plant resources 
in the resource mix. 

Petersen reports on DAP pollen analysis (sect. 3). Re
sults of analysis provide information on potential eco
nomic resources that could have been and were used 
by the Anasazi , provide details on the prehistoric en
vironment, and provide a test of the climatic recon
struction based on pollen work in the La Plata 
Mountains that has been applied to the project area. 
Some of the pollen samples analyzed from the project 
area were from an intensively sampled pitstructure at 
Windy Wheat Hamlet (Site 5MT4644). Analysis of 
these samples was complemented by analysis of cor
responding bulk soil samples. The results of this inten
sive study are briefly discussed. 

Neusius reports on the DAP faunal data base (sect. 4). 
She discusses the types of data available, the data col
lection procedures used , and the effects of postdepo
sitional processes on the assemblage. Prehistoric 
resource availability and preference are addressed in a 
study of relative biomass (using raw data presented in 
Neusius [ 1985a]), which in turn is used to rank indi
vidual species based on seasonal availability and hab
itat requirements. An annotated list of taxa in the DAP 
faunal assemblage is provided as a preliminary step in 
addressing the topic of prehistoric resource mix. 

Petersen summarizes the geological studies conducted 
in conjunction with archaeological excavations in the 
Dolores Project area (sect. 5). These geological studies 
describe geomorphological and geological characteris
tics of site locations, discuss stratigraphy of archaeo
logical sites and pertinent resource areas, and delineate 
potential resource areas on project-wide maps of mod
ern bedrock, landforms, stratum order, and soils. Re
gional maps outline the possible source areas of exotic 
rocks and minerals. In conjunction with soils maps and 
chemical and sedimentary studies of soils, maps show
ing the distribution of the length of the growing season 
have allowed assessment of the potential for a particular 
plot of ground to grow corn and other crops to maturity. 

Petersen uses pollen data from the La Plata Mountains 
and a number of tree-ring records to provide proxy 
records of long- and short-term changes in summer and 
winter precipitation and growing season length for 
southwestern Colorado (sect. 6). Long-term changes in 
the location of the regional potential dry-farming belt 



(e.g., the zone that can support routine dry farming) 
limited the settlement location choices of agricultur
alists and provided the impetus for immigration into 
and out of the Dolores area. The pollen records allow 
reconstruction of prehistoric vegetation distribution. 
Differing vegetation distributions have implications for 
potential floral and faunal resource availability. Short
term climatic effects, as reconstructed from tree-ring 
records, could have affected potential field location and 
crop yields within the Dolores area and possibly further 
affected settlement location and subsistence and or
ganizational strategies. 

Finally, in the overview, Petersen recaps some of the 
major implications of the results outlined in these sum
maries (sect. 7). More specific applications of these 
findings are reported in the collection of modeling pa
pers presented later in this volume. 

The number of years the DAP was in operation, the 
large size of the data base, and the constantly evolving 
approach to research have caused problems in data 
comparability through time and between reports. The 
sections that compose this chapter, and in some in
stances the different discussions within single sections, 
were written at different times and therefore reflect this 
comparability problem. Discussions in text were based 
on the computer data files available at the time the 
individual sections were being written; because the files 
subsequently underwent editing and revision, discrep
ancies are found between data reported in this chapter 
and in the final DAP data files. (The discussion on 
pollen, for which the most recent data files were used, 
is an exception.) In most cases, the differences between 
old and new data files are believed to be minor enough 
to not greatly affect overall interpretations. 

Similarly, the chronological framework used to struc
ture analysis changed over the years, and reference to 
2 different systems will be found in this chapter. Early 
in the program, a phase/subphase system was used to 
categorize sites according to approximate time period; 
although phases and subphases are defined on the basis 
of site characteristics and are not strictly temporal 
units, they are associated with general time periods. 
Late in the program, modeling periods were introduced 
and then refined; these units are strictly temporal di
visions with very specific date ranges. Depending on 
when a given section or discussion within a section was 
written, either the phase/subphase or modeling period 
system might have been used. The fact that modeling 
periods have absolute calendar dates assigned to them 
make them especially attractive for diachronic studies; 
however, if a study was written prior to the introduction 
of the modeling period concept, the phase/subphase sys
tem would have been used instead. 

ENVIRONMENTAL ARCHAEOLOGY 

Section 2 

THE DOLORES ARCHAEOLOGICAL PROGRAM 
MACROBOTANICAL DATA BASE: 

RESOURCE AVAILABILITY AND MIX 

Meredith H. Matthews 

The DAP macrobotanical data base can be used to ad
dress questions presented in the program research de
sign (Kane et al. 1983) and can be applied to a general 
systems model developed by the DAP (Lipe et al. 1983; 
part IV, this volume) to examine the variables that ef
fected change in the socioeconomic structure of the Do
lores Anasazi. This data base includes modern 
environmental data as well as data collected from ex
cavated prehistoric sites. Modern environmental data 
were gathered to assess the present vegetation com
munities, to provide a baseline for reconstructing the 
prehistoric vegetation community structure, and to 
compile a botanical comparative collection to aid in 
analysis. Macrobotanical data from excavated sites 
were compiled to assess the prehistoric environment, 
to reconstruct the prehistoric botanical resource base, 
and to evaluate the impact of socioeconomic change on 
botanical resource procurement strategies. 

The major responsibility of the Botanical Studies Sec
tion has been to collect and analyze prehistoric botan
ical remains. Results of analyses have been used for 
DAP descriptive site reports and synthetic studies. Be
sides this task, several subsidiary projects have been 
completed either in conjunction with botanical studies 
activities or by using botanical studies data. These proj
ects are listed in table 4.1 . Because all of these projects 
have been documented elsewhere, they will not be dis
cussed here; however, data from some of these studies 
will be used in several of the following discussions. 

In this section, that portion of the DAP botanical data 
set relevant to the prehistoric occupation of the project 
area is discussed as it pertains to aspects of the program 
research design and the general DAP model. The pre
historic botanical resource base is discussed in terms 
of what was potentially available for exploitation, what 
was actually used, and what changes in the pattern of 
resource use are evident in the archaeological record. 
Completely describing the total range of application of 
the DAP macrobotanical data base in this summary 
report is not feasible. The scope of this section is limited 
to discussion of the major categories of macrobotanical 
remains in the context of the DAP research design and 
general model. 
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Table 4.1 - Botanical studies subsidiary projects 

Study/project Reference 

Modern vegetation reconnaissance; Bye 1985 
construction of modern vegetation 
distribution map 

Floristic inventory Benz 1985; Matthews 1985a 

Modern floristic voucher and ethno- • 
botanical specimen collection for 
analytical comparative collection 

Data collection, pinyon pine repro- Floyd 1981 
ductive biology study 

Experimental garden study Shuster 1981; Shuster and Bye 
1983,1984 

Harvester ant disturbance study Nelson 1980 

Bulk soil (flotation) sample Matthews 1985a 
apparatus evaluation 

Bulk soil (flotation) sample analysis, Matthews 1984a 
food processing activity areas. 

Catastrophically burned structure Matthews 1984b 
intensive sampling analysis 

Pioneer plant remains study, spatial Matthews and Benz 1983 
distribution using SYMAP 

Wood resource depletion studies Kohler et al. 1984; Kohler 
and Matthews 1984 

Agricultural intensification and Matthews 1985b 
pioneer plant procurement study 

Coprolite analysis Jones 1983 

Secondary analysis, Cucurbitaceae Fleming 1983 
remains 

Secondary analysis, Phaseolus 
remains 

Packrat midden study 

Griffitts 1985 

Van Devender(1985) 

* Specimens retained by the Anasazi Heritage Center with duplicate 
vouchers on file at the University of Colorado Museum herbarium, 
Boulder. 

STRUCTURE OF THE 
MACROBOTANICAL DATA BASE 

Two categories of remains, differentiated by size of ma
terial and mode of collection, make up the macrobo
tanical data base compiled from remains from 
excavated DAP sites. The first category is small-scale 
remains, which usually are too small to be seen during 
excavation and are retrieved through bulk soil, or flo
tation, sample processing (throughout the remainder of 

this chapter, DAP bulk soil samples will be referred to 
by the more commonly used term, flotation samples). 
This category consists primarily of small seeds, fruits , 
wood charcoal fragments, and fragments of cultivated 
plants. The second category is vegetal remains, or bo
tanical material visible during excavation and collected 
in a manner similar to that used for other artifact 
classes. Typical materials within this category are wood, 
worked vegetal artifacts (e.g. , basketry), yucca leaves, 
bark, reeds, stems, and remains of cultigens. 

152 



Generally, these 2 categories of remains can be consid
ered to represent different classes of subsistence re
sources, although not to the point of being mutually 
exclusive of one another. The small-scale remains are 
predominantly the disseminules of pioneer and wild 
plants, most of which are ethnographically documented 
as economic plants commonly used for food, medicine, 
or ceremonies (cf. Elmore 1944; Pennington 1963; Rob
bins et al. 1916; Stevenson 1915; Whiting 1939). The 
vegetal remains are believed to be evidence of construc
tion materials, fuel resources, utilitarian items, and do
mesticated plants. 

Flotation samples were collected from excavated sites 
according to a standardized sampling strategy (Litzin
ger 1979). The extent of collection was dictated by the 
degree of preservation of the context and the intensity 
of excavation procedures. The strategy was oriented to
ward collection of samples from comparable cultural 
contexts believed to potentially contain remains related 
to subsistence activities, such as features with undis
turbed cultural fills, living surfaces, and midden de
posits . Vegetal remains were collected on a more 
arbitrary basis, depending on their context and con
dition, and, to some degree, on the discretion of the 
excavator. Vegetal remains usually were collected from 
structure fills, roof fall, surfaces, structural features, 
fire-related features, and trash deposits. Since a stan
dardized collection mode for vegetal remains was not 
available, interpretation of these remains is more sus
ceptible to biases inherent in collection mode than is 
interpretation of remains from flotation samples. 

The macrobotanical assemblage used for most of the 
analyses reported here consists of remains from 60 ex
cavated sites. Vegetal remains from 2375 proveniences 
at 54 sites, and small-scale remains from 1908 flota
tion samples at 52 sites, have been analyzed. Includ
ed in the vegetal remains assemblage are materials re
covered from 91 proveniences at Site 5MT51 06 by water
screening in the field prior to being submitted to the 
laboratory. The number and type of contexts from 
which these remains were recovered are described, by 
modeling period, in tables 4.2 and 4.3. 

· Macrobotanical remains were analyzed according to 
procedures developed by the Botanical Studies Section 
(Matthews and Benz 1981 ). Although analytic proce
dures for flotation sample remains differed somewhat 
from those for vegetal remains, a number of standard 
common variables and measurements were recorded 
for each item analyzed. These included taxon, plant 
part, condition, and quantity. Results of analysis were 
recorded, and the information was entered into the 
DAP computer files (Udick and Gross 1985). All ana
lyzed macrobotanical remains were cataloged and pack-
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aged by site; the materials will be archived in the 
Anasazi Heritage Center, Dolores, Colorado. 

Table 4.4 is a list of all the plant types identified in the 
DAP macrobotanical assemblage indigenous to the gen
eral project area. Some of these plants are represented 
only by uncharred plant parts, which may mean they 
are contaminants in the archaeological deposits and are 
not associated with the prehistoric occupation. The 
controversy concerning the interpretation of non
charred botanical remains from open air sites has been 
discussed in the literature and in other DAP macro
botanical reports (cf. Lopinot and Brussell 1982; Kee
pax 1977; Minnis 1981 a; Matthews 1984b, 1985a, 
1985b; Matthews and Benz 1983) and need not be re
iterated here. Because it is beyond the scope of this 
section to adequately evaluate the integrity and status 
of uncharred botanical remains, they will not be used 
in the final synthesis of the botanical resource base, 
except in analyses of cultigens and in the wood resource 
depletion study. 

On a site level, and on a context by context basis, the 
integrity of macro botanical remains retrieved from flo
tation samples has been evaluated using control sam
ples collected as part of the standard sampling strategy. 
Control samples were systematically collected above 
and below cultural surfaces. If similar remains were 
found both in control samples and in samples collected 
from features or surfaces, then the integrity of the re
mains from the cultural samples was decreased. This 
applied to both charred and uncharred materials. The 
interpretive value of this control sampling strategy was 
reduced because a test of the extent of the seed rain in 
onsite and offsite deposits (Minnis 1981a) was never 
made. Furthermore, control samples collected above 
surfaces often were from some type of cultural or mixed 
cultural deposit. Therefore, similarity in remains from 
control samples and noncontrol samples could reflect 
mixing (contamination) of deposits, or it could be an 
accurate reflection of the contents of separate, distinct, 
and uncontaminated deposits with similar contents. 
The control samples and their utility in discerning con
tamination in cultural samples has never been ade
quately evaluated and will not be evaluated here. 
Collection of control samples was established to assess 
the integrity of macrobotanical remains on a context 
by context basis (Litzinger 1979); the remains from 
these control samples will not be included in the fol
lowing analysis of the resource base because they could 
bias the data presentation. 

The sampling strategy for macrobotanical remains has 
allowed for comparability within and between sites 
across the project area. The integrity of the macrobo
tanical assemblage has been enhanced by this compar
ability in the structure of the data base. Nonetheless, 
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Table 4.2 - Type and number of sampled study units from which macrobotanical remains were 
analyzed, by modeling period* 

Study unit type Period Period Period Period Period Period Period Othert Total 
I 2 3 4 5 6 7 

A.D. A.D. A.D. A.D. A.D. A.D. A.D. 
600-720 720-800 800-840 840-880 880-920 920-980 980-1250 

Surface structure 10 18 33 47 88 23 6 34 259 
Pitstructure 14 29 22 41 78 7 2 13 206 
Kiva 3 4 2 9 
Great kiva I I 2 
Plaza I 3 3 I 2 10 
Courtyard I I 2 
Use area II 9 6 8 7 5 7 53 
Midden 3 2 2 I 4 12 
Other 29 42 49 36 28 5 26 153 368 

Total 53 100 118 135 208 47 44 216 921 

* Numbers of study units are tallied according to the modeling period to which the macrobo
tanical materials recovered from the study units have been assigned. The study units themselves 
might not be assigned to the same modeling periods as the macrobotanical remains, because the 
latter may represent cultural activity earlier than or later than the use of the study unit. 
t Other - Not assigned to period; not included in subsequent analyses. 

the integrity of the data used in this section has not 
been scrutinized, and, except for the deletion of un
charred remains from most analyses, measures have not 
been taken to control for data integrity (i.e., factors such 
as feature fill/assemblage type or structure abandon
ment mode were not taken into consideration). How
ever, in an in-house and undocumented test of the 
assemblage, the contents of a subsample that was re
stricted to high-integrity proveniences were compared 
with the contents of an unrestricted subsample, and the 
differences in data tabulation appeared to be insignif
icant. This is not to say that the macrobotanical data 
base is pristine and can be considered an accurate rep
resentation of the prehistoric botanical resource mix. 
Imperfections in the data base, the sampling design , 
and the analysis system do exist. Nonetheless, this data 
base is considered adequate for addressing the issues 
presented in this section. However, the data base re
mains to be investigated further, and its integrity and 
suitability will best be tested not only by addressing 
DAP research questions, but by applying the data to 
theory testing of prehistoric human adaptation in 
general. 

APPLICABILITY OF THE MACROBOTANICAL 
DATA BASE TO THE 

GENERAL RESEARCH DESIGN 

At this time, the macrobotanical data base can best be 
used to address Problem Domains I and 5 (Economy 
and Adaptation, and Cultural Process). It is beyond the 
scope of this section to address topics relevant to Prob-
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Iem Domains 2 and 3 (Paleodemography and Social 
Organization), such as carrying capacity, catchment 
area analysis, social and economic structure of resource 
procurement processes, and nutritional analysis of re
source mix. Some of these topics have been addressed 
in other reports (cf. Wiener Stodder 1984; Orcutt 
1984a, 1984b, 1985a, 1985b, 1985c, and chap. I 0, this 
volume; Schlanger, chap. 8), although without direct 
reference to the macrobotanical data base. Similarly, 
little information in the macrobotanical data base is 
applicable to Problem Domain 4 (Extraregional Rela
tionships), because exchange of perishable items is dif
ficult to document archaeologically. Except for 
domesticated plants, most plants represented in the ma
cro botanical assemblage are indigenous to the DAP 
area. Statements cannot be made about exchange of this 
group of plants since extraregional procurement of: 
these botanical resources cannot be proven. Although 
domesticated plants are not indigenous to the area, and · 
the technology for agriculture was brought into the area, 
the botanical analysis of domesticates was not sophis
ticated enough to distinguish between in situ hybridi
zation and introduction of new species through time. 

PROBLEM DOMAIN 1: 
ECONOMY AND ADAPTATION 

It is assumed that the Dolores Anasazi were subsistence 
agriculturalists, and therefore, the subsistence system 
focused on agricultural activities. However, the Anasazi 
could not have maintained themselves on agricultural 
products only. Neusius (sect. 4, this chap.) discusses the 
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Table 4.3 - Type and number of specific sampled proveniences from which macrobotanical remains 
were analyzed, by modeling period* 

Specific provenience Period Period Period Period Period Period Period Othert Total 
I 2 3 4 5 6 7 

A.D. A.D. A.D. A.D. A.D. A.D. A.D. 
600-720 720-800 800-840 840-880 880-920 920-980 980-1250 

Hearth or fireplace II 40 38 48 105 20 21 17 300 
Ash pit or ash pile 2 6 4 7 19 2 4 44 
Warming pit 2 3 I 4 I I 12 
Pit with burning 7 3 5 7 4 4 7 6 43 
Pot rest I 2 3 
Pit without burning or 
slab-lined pit 7 15 30 37 55 6 3 9 162 

Floor cist I 7 3 7 15 2 35 
Bin 3 2 5 8 I 19 
Floor vault I 2 3 
Central pit 6 5 II 
Sipapu I 2 2 2 I 8 
Complex pit I I I 2 5 
Posthole II 36 61 78 167 6 2 9 370 
Bench, other wall 

feature , and wingwall 7 8 12 8 18 4 I 4 62 
Burial I 2 2 3 7 I 5 21 
Artifact feature II 2 7 10 I 2 I 34 
Borrow area 2 4 3 5 2 I 17 
Other feature I 5 I I 2 10 
Surface 17 22 29 31 61 19 3 18 200 
Other (not feature) 28 93 126 88 191 37 38 246 847 

Total 96 252 329 341 681 104 83 320 2206 

• Numbers of proveniences are tallied according to the modeling period to which the macrobotanical 
materials recovered from the proveniences have been assigned. The proveniences themselves might 
not be assigned to the same modeling periods as the macrobotanical remains, because the latter may 
represent cultural activity earlier than or later than the use of the provenience. 
t Other - Not assigned to period. 

faunal resource base and the variability in the availa
bility and mix of this resource category. This section 
examines the botanical resource mix of the Dolores An
asazi economic system. 

Available Resources 

To understand the prehistoric economy and to model 
adaptive economic strategies, an assessment was made 
of the botanical resources available and used prehis
torically. Although, not feasible to make a complete 

""' inventory of all the resources available, several maps 
"""·, were produced in an effort to assess vegetation distri

butJons prior and subsequent to historic disturbance. 
A modern vegetation map of the project area illustrates 
the major vegetation zones under the influence of his
toric disturbance (Bye 1985:fig. I); 2 additional maps 
reconstruct the major vegetation types prior to dis-

turbance, and illustrate the influence of different pre
cipitation regimes on these vegetation zones (Petersen 
1985a:figs. I and 10; and figs. 4.16 and 4.18, sect. 6). 
These maps are useful in evaluating vegetation changes 
resulting from disturbance and climatic variability and 
in estimating such factors as vegetation diversity in 
catchment areas (Orcutt 1984b, 1985a, !985c). 

The range of specific resources available is defined by 
the component species within the broadly defined veg
etation areas. A best-guess estimate of plants that may 
have occurred prehistorically in the project area can be 
made by referring to a list of plants identified during 
the botanical studies vegetation reconnaissance (Benz 
1985) and are known to be associated with the defined 
vegetation areas or zones, although it is acknowledged 
that a one-to-one correlation between the modern and 
prehistoric environment cannot be made. The list of 
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Table 4.4 - Indige nous plan ts identified in the macrobotanical assemblage 

Fami l" Gcnu~/spcci~s Com mon name 

i\c~racca~ .. lcl'r sp . Maple 

i\ lliaccac . 1/lilllll sp. Onion 
i\maranthaccac .. tnwrantl/1/s sp. Pigweed 

i\ nacardiaccac Rhus am111atim Squawbush 

i\sdcpiadaccac .. tsci<·!'ia., sp. Milkweed 

B~rb~ridac~ae .\/a/ionia r<'fWIIS* Oregon grape 

Bnragi nac~ac Indeterminate Borage fami ly 
C ·rt"J IWntlw sr .• Cryptantha 
l. aJiflllla sp• Stickseed 

c ·actac~a..: 0JIIIIIIia sp. Pricklypear 
0 fi·agifi.,• Brittle pricklypea r 

Capparidaccae C h•oJI/£' sl'rrulata Bee weed 

Caryoph y llacca~ I ndetcrmi nate• Pink family 

( ' hcnopod iac~ac lndet~rminate Goosefoot family 
. l triJiil'r sp. Saltbush 
( "fi£'IIOJ10t/illlll Sp. Goosefoot 
San ., 1/lat liS ra111icu/at us Black greasewood 

Ch~nopodiacca~/ Cheno-am 

. l nwrantlllls 

Composita~ I nd~t~rm i nate Composite family 
. lrt l'lllisia sp . Sagebrush 
. lrtl'lllisia trid£'11/llla* Big sagebrush 
/Ji<fl'IIS* Bid ens 
( ·hrrsotlwiiiii/IS sp. Rabbitbrush 
11£'/ianthu.\ sp. Sunflower 
l m sp• Sumpweed 

Cornan:a~ ( ·om us stolo111kra Red-osier dogwood 

Crucikra~ I ndetcrm i nate Mustard famil y 
/k scurainia sp. Tansymustard 

Cucu rbi tac~a~ I nd~term i nate Gourd fami ly 
( ·ucurhita sp. Sq uash 
(. JWJIO Summer squash 
/ .agl'naria sicl'raria Bottle gourd 

Cupr~ssac~a~ .lunipl'rus sp. Juniper 
.f. OS{£'0.\}1('1"11/a Utah juniper 
.f. .\COJIII/Or/1111 Rocky Mountian j uniper 

C \-pcral-cae I ndctermi nate Sedge fa mily 
ScirJIIIS sp. Bulrush 

Elaea!!nac..:ac SIH'J' Iwrdia sp. Buffaloberry 
Sh£'/'hadia arg£'11/('(1 Silver buffaloberry 

Eph~draceae r ·, ,fwdra sp. Mormon tea 

E4u isetaceae Lqui.H'Ii/111 sp. Horsetail 

Fagaceae Indeterminate Oak famil y --~ 
(}11£'/"C/IS gl!lllfll'fii Gambcl oak 

Gramineae Indeterminate Grass famil y 
AJ?rop_vron sp.• Wheatgrass 
Oryzopsis sp. Indian ricegrass 
Or.v:opsis hymenoides Indian ricegrass 
Phragmites sp. Reed 
Zea ma.vs Corn 

Grossulariaceae Ribes sp.• Currant 
Hydrangeaceae Fend/era sp. Cliff fendlerbush 

Fend/era rupicola Cliff fendlerbush 
Juncaceae Indeterminate• Rush 

r 
,/ 

Labiatae Moldavica parvi/f/ora• American dragonhead 
, 

Scwellaria sp. Skullcap 

' Leguminosae Indeterminate Pea family 
Da/ea sp.• Dalea 
Lupinus sp.• Lupine 
Phaseolus spp. Bean 
Phaseo/us vulgaris Common bean 
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Table 4.25 - Ubiquity of economic pollen types in pollen samples from intensively sampled pitstructures at Site 
5MT4644* 

Taxon Pitstructure I Pitstructure 2 

Floor Up pert Floor 
(N = 44) (N = 18) (N = 14) 

No. with Ubiquity No. with Ubiquity No. with Ubiquity 
specific (%) specific (%) specific (%) 

pollen type pollen type pollen type 

Cleorne 40 90.9 17 94.4 II 78. 6 
Zea 31 70.5 I I 61.1 6 42.9 
Cucurbita 3 6.8 3 16.7 
Portulaca 4 9.1 
Typha 4 9. 1 
Opuntia 8 18.2 2 II. I 3 21.4 
Allium I 2.3 
Sphaeralcea 3 6.8 2 11.1 I 7.1 
Nicotiana 20 45.5 
Umbelliferae 30 68.2 5 27.8 10 71.4 
Ephedra§ 21 47.7 10 55.6 5 35 .7 
Cheno-am** I 2.3 
Shepherdia 2 11.1 
Compositae** I 2.3 
Onagraceae 3 6.8 I 7.1 

• Only those economic types that occurred in frequencies high enough to show patterning are included in this 
table. 

t Upper: 0 to 5 em above the floor; believed to be roof fall. 
§ Combines grains identified as nevadensis and torreyana. 

•• Recorded only where greater than 30 percent of grains observed. 
N is the number of samples that had sufficient pollen for analysis. " Ubiquity" refers to the percentage of these 

samples that contained pollen of a specific type. 

the significance of the observed Zea decrease is en
hanced by the fact that the ubiquity of Cleorne simul
taneously increases. Between the earliest and the latest 
subphases, a significant difference occurs in the ubiq
uity of Zea pollen. But there is also a reduction in the 
ubiquity of Cleorne (although not significant at the 0.05 
level), so that sampling error alone could explain the 
contrast in Zea ubiquity. 

Problem Domain 5: Cultural Process 

The goal of Problem Domain 5 research is to identify 
factors that contributed to cultural change and stability 
through time in the Dolores area (Kane eta!. 1983:56). 
The pollen data base can be used to study one facet of 
thi s broad topic: the environmental factors that might 
have been involved in population movement, growth , 
and decline in the Escalante Sector. 

The relationship between the environment and cultural 
process can be explored only if past climatic conditions 
are reconstructed. In reconstructing past climate, most 

Southwestern palynologists have concentrated on anal
ysis of sediments from cultural surfaces and features of 
archaeological sites. Because of their archaeological as
sociations, these sediments are potentially datable to 
within 25 years of the use of the context. However, 
pollen spectra from archaeological sites may have been 
affected by such cultural activities as tree clearance, 
local disturbance of native vegetation , and the inten
tional or incidental introduction of pollen into various 
contexts. Thus, these spectra may not represent the nat
ural pollen rain . To overcome these biases, researchers 
have used several techniques for recognizing vegetation 
units: standard and adjusted pollen sums; ratios of ar
boreal to nonarboreal pollen , pine to juniper pollen , 
and large to small pine pollen; and multivariate statis
tical techniques (Euler eta!. 1979; Fall eta!. 1981 ; Hevly 
1981 ; Schoen wetter 1970). Climatic reconstruction is 
accomplished by comparing and contrasting the pre
historic pollen spectra or ratios to modern pollen spec
tra from an elevational transect through different 
vegetation units and their associated climates. 
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Table 4.26 - Ubiquity of Zea and Cleome pollen in samples with sufficient pollen for analysis, by 
subphase 

Subphase Pollen samples 
Site number 

No. with No. with Ubiquity No. with Ubiquity 
sufficient pollen Zea (%) Cleome (%) 

Tres Bobos (A.D. 600-700) r 

5MT4545 6 5 83.3 6 100.0 
5MT4683 7 4 57.1 3 42.9 
5MT4684 20 II 55.0 19 95 .0 

Subphase totals 33 20 60.6 28 84.8 

Sagehill (A.D. 700-780) 
5MT23 3 I 33.3 2 66.7 
5MT2151 3 3 100.0 2 66.7 
5MT2194 I 0 0.0 I 100.0 
5MT2198 8 2 25 .0 5 62.5 
5MT2854 9 5 55 .6 8 88.9 
5MT2858 2 0 0.0 I 50.0 
5MT4614 5 0 0.0 4 80.0 
5MT4644 2 I 50.0 2 100.0 
5MT4683 3 3 100.0 2 66.7 

Subphase totals 36 15 41.7 27 75 .0 

Dos Casas (A.D. 760-850) 
5MT23 II 10 90.9 9 8 1.8 
5MT2151 8 4 50.0 7 87.5 
5MT2181 4 2 50.0 4 100.0 
5MT2192 6 2 33.3 5 83.3 
5MT2193 17 7 41.2 15 88.2 
5MT2194 2 0 0.0 I 50.0 
5MT4644 84 53 63.1 74 88.1 
5MT4671 32 6 18.8 25 78.1 
5MT4683 10 4 40.0 7 70.0 

Subphase totals 174 88 50.6 147 84.5 

Periman (A.D. 850-900) 
5MT23 38 21 55.3 36 94.7 
5MT2151 2 I 50.0 I 50.0 
5MT216 1 9 4 44.4 8 88.9 
5MT2182 5 4 80.0 4 80.0 
5MT2191 5 I 20.0 2 40.0 
5MT2320 3 0 0.0 2 66.7 
5MT4475 20 II 55.0 19 95.0 
5MT4477 33 14 42.4 33 100.0 
5MT4479 31 10 32.3 26 83.9 
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Table 4.26 - Ubiquity of Zea and Cleome pollen in samples with sufficient pollen for analysis, by 
subphase - Continued 

Subphase Pollen samples 
Site number 

No. with No. with Ubiquity No. with Ubiquity 
sufficient pollen Zea (%) Cleome (%) 

Periman (A.D. 850-900) 
(cont.) 

5MT4671 2 I 50.0 2 100.0 
5MT4683 3 I 33.0 0 0.0 
5MT5106 8 2 25.0 5 62.5 
5MT5107 12 2 16.7 11 91.7 
5MT5108 10 2 20.0 9 90.0 

Subphase totals 181 74 40.9 !58 87.3 

Grass Mesa (A.D. 880-925) 
5MT23 23 11 47.8 19 82.6 
5MT2151 I I 100.0 I 100.0 

Subphase totals 24 12 50.0 20 83.3 

Cline (A.D. 900-975) 
5MT2203 3 0 0.0 3 100.0 
5MT4475 16 6 37.5 16 100.0 
5MT4477 3 2 66.7 I 33.3 

Subphase totals 22 8 36.4 20 90.9 

Marshview (A.D. 1050-1200) 
5MT2151 2 I 50.0 2 100.0 
5MT2235 17 6 35.3 15 88.2 
5MT2241 7 0 0.0 2 28.6 
5MT4683 2 I 50.0 0 0.0 
5MT5106 3 I 33.3 2 66.7 

Subphase totals 31 9 29.0 21 67.7 

Total 501 226 45 .1 421 84.0 

• "Ubiquity" refers to the percentage of samples that contained pollen of a specific type. 

A Test of Dolores Project Area Climatic Reconstruction 

A slightly different approach has been taken in recon
structing the climate of the project area. A continuous 
and well-dated pollen record from the La Plata Moun
tains (approximately 30 km east of the Dolores Project 
area), independent of the DAP's archaeological pollen 
record, was used, This reconstruction is outlined in de
tail by Petersen in section 6, this chapter. 

An early test of Petersen's climatic reconstruction for 
the project area was provided by a few pollen samples 
from Site 5MT4654 (Beaver Trap Shelter) (Petersen 
1985a). Next, it was hoped that a more detailed test 
might be provided by the analysis of pollen samples 
from Site 5MT4683 (Singing Shelter) (Scott 1985c). 

Three factors, however, complicated evaluation of the 
Site 5MT4683 samples in light of Petersen'c climatic 
reconstruction: (I) the site is located in a narrow canyon 
and is surrounded by vegetation that differs from that 
on surrounding sites located away from canyons (refer 
to Petersen and Scott 1985, for a discussion of this 
factor); (2) age assignments for the samples were too 
broad; and (3) deposition rates in caves and rockshelters 
vary widely. The last factor is serious, because a sample 
could represent pollen rain for as short a time as I 
rainstorm, or for as long a time as a portion of a year 
or, even more likely, many years. Comparing samples 
that represent very short time periods with samples that 
represent long time periods is difficult. These factors 
may partly explain why Scott ( 1985c) had difficulty in 
finding a satisfactory correlation between the Site 
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5MT 4683 pollen analysis results and Petersen's ( !985a) 
climatic reconstruction for the project area. However, 
during her analysis of I 0 DAP sites, Scott ( 1982a) did 
detect relatively less sagebrush during the Sagehen 
Phase, relatively more sagebrush during the McPhee 
Phase, and relatively less sagebrush again during the 
Sundial Phase. This sequence is similar to that iden
tified in the test of Petersen's climatic reconstruction 
presented here. 

For this test, dating of contexts in the Dolores Project 
area has been described and standardized through the 
use of modeling period assignments (chap. 1). Figure 
4.3 shows the date range of DAP pollen samples. If 
more than I set of samples is available for each site, 
the date range of each subset (indicated by a decimal 
number, with the smallest number being the oldest) is 
shown. Two date range assignments are possible for 
several sample sets : 5MT2192 .2, 5MT4614 . 1, 
5MT4683.1, 5MT4683.4, and 5MT5106.2. 

The modern surface pollen study (Petersen and Scott 
1985) demonstrated that pollen from sites located 
within canyons is not strictly comparable to pollen from 
sites located away from canyons, because of the differ
ent vegetation surrounding or near the respective sites. 
The sites located in canyons are shown by shading in 
figure 4.3. Other sites are simply called "upland sites" 
to distinguish them from the canyon sites. (The criteria 
used to distinquish upland and canyon sites based on 
pollen rain are different than those used to distinguish 
upland and canyon sites in the wood resource study 
presented in section 2 of this chapter: in section 2, sites 
located in or within approximately I km of the Dolores 
River Canyon are classified as "canyon sites"; in the 
present study, a site must be located in any canyon to 
be included in this group.) Because the canyon sites do 
not encompass quite as long a time span as do the up
land sites, the upland sites will be the only ones used 
in this test of the LaPiata Mountains reconstruction. 

As discussed in section 6, the climate in the project 
area during the Anasazi occupation is reconstructed as 
being either similar to or relatively drier than the pres
ent. When the climate is drier, an increase in sagebrush 
(relative to the present) is expected (Petersen 1985a; 
Petersen and Scott 1985). In figure 4.4, times believed 
to have been drier than the present are indicated by 
shading. Plotted on the same time scale are the date 
ranges of pollen samples from selected upland sites be
lieved to provide a test of Petersen's reconstruction. 
Sites were selected on the basis of date range and 
whether or not they had yielded "paired" sample sets: 
sites that dated to periods encompassed by the recon
struction were used to "piece together" the total se
quence; and sites that yielded paired samples were 
favored because they provided the basis for examining 

194 

changing vegetation proportions through time in a sin
gle location. More reliance is placed on the direction 
of change of paired samples from a single site location 
than on the relative contrast between modern and ar
chaeological samples from different locations, because 
the vegetation mosaic surrounding different sites may 
differ enough to make strict comparisons difficult. Fig
ure 4.5 shows the location of the sites used to test the 
climatic reconstruction. 

Also plotted in figure 4.4 is a series of pollen spectra 
that shows the proportion of sage pollen to juniper, 
pine, and oak pollen. By limiting the pollen to these 4 
types, a spectrum that faithfully reflects the natural pol
len rain of the major cover plants can be produced and 
possibly avoids the bias inherent in archaeological pol
len samples. The pollen spectra are oriented such that 
the sagebrush wedge is always centered at the bottom 
and the other 3 wedges are plotted in relation to it. This 
plotting method gives a visual impression of the 
amount of sagebrush pollen versus the amount of the 
3 woodland pollen types. To aid in comparison, modern 
pollen spectra (5MT4475.5 and 5MT4512) are also 
shown. If an archaeological sample contains more sage
brush than do the modern samples, it is interpreted as 
indicating drier conditions. If it has less sagebrush, it 
is interpreted as indicating wetter condition. 

To overcome possible biases from location within an 
archaeological site, the 4 major pollen types from all 
pollen samples assigned to the same modeling period 
were averaged together. Table 4.27 lists the sites, the 
modeling period and subperiod assignments, and the 
pollen samples that were averaged together. Two pollen 
samples considered too aberrant to be included in this 
averaging process were excluded. They were PN (pollen 
sample number) 466 from Site 5MT4475 and PN 22 
from Site 5MT2241 . 

In this test of the climatic reconstruction, the emphasis 
is on comparison of pollen spectra with the present and 
on the direction , rather than on the absolute magnitude, 
of changes through time within a single site. The 2 mod
ern samples in figure 4.4 illustrate the range the modern 
pollen spectra from upland sites can have, and Petersen 
and Scott ( 1985) provide additional examples of 
variation. 

Except for a dry period between about A.D. 650 and 
675, the period from A.D. 600 to about A.D. 740 is 
reconstructed as being similar to the present (sect. 6). 
The Site 5MT4545 sample spectrum for the early A.D. 
600's is very similar to the present Site 5MT4512 spec
trum, and the site 5MT 4684 spectrum is consistent with 
Petersen's reconstruction for drier conditions in the 
middle A.D. 600's (i .e., increased sagebrush). 
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Figure 4.3 - Dating of Dolores Archaeological Program archaeological contexts containing pollen samples, based on modeling period assignment. 
Broken lines distinguish different sample sets from the same site or 2 possible date assignments for the same sample set. Similarly, 
a decimal point followed by a number indicates multiple samples for the same site or multiple date range interpretations for the 
same site (the smallest number indicates the oldest date range). For example, 2 samples are shown for Site 5MT2192: 2192.1 is the 
oldest, 2192.2 is the youngest. Two date ranges are possible for the latter: A.D. 800-840 and A.D. 840-880. 

Petersen reconstructs the A.D. 800 to I 000 period as 
being drier than the present, which should be reflected 
by higher sagebrush proportions than at present. The 
driest conditions are centered on A.D. 900, with con
ditions being progressively less dry on either side. The 
paired samples from Site 5MT2320 show an increase 
in the proportion of sagebrush in the manner predicted 
by Petersen for the A.D. 800's (fig. 4.4). The paired 
samples from Site 5MT2192 are very similar, which 
might suggest they are quite close to each other in age. 
The slightly smaller proportion of sagebrush in the 
5MT2192.2 sample may be related to the short period 
of relatively wetter conditions centered on A.D 800. 

The series of pollen samples from Site 5MT4475 
(fig. 4.4) provides the longest continuous test of the di
rection of vegetation change after A.D. 900. From 
shortly before A.D. 900 up to shortly before A.D. 1000, 
the pollen spectra show a reduction of sagebrush from 
a proportion greater than at present to one much less 
than at present. 

The climatic reconstruction also suggests that, because 
of the relatively greater summer and winter precipita
tion during the A.D. 1000-1110 period, the dry-farming 
belt at that time was wider than at present. Based on 
the results from Site 5MT4475, sagebrush also might 
have been less extensive in the project area from A.D. 
1000 to 1110. One other site (Site 5MT5106) shows the 
same trend, but its later pollen spectrum (5MT5106.2) 
is very similar to that of the modern Site 5MT4512. 
However, the date assignment for 5MT51 06.2 is not 
secure. 

The A.D. 1110-1325 period is reconstructed as having 
been drier than the present, and Site 5MT2241, which 
dates to the A.D. 1100's, has larger proportions of sage
brush than either of the modern samples. It is similar 
to other pollen spectra believed to represent time pe
riods when the project area was drier than at present. 

Discussion 

The analysis reported here provides both greater dating 
control and greater detail than the other tests. All in 
all, the results of the pollen analysis of upland archae
ological sites in the project area support Petersen's 
( 1985a) general climatic reconstruction for the project 
area, which is based on a pollen record from the La 
Plata Mountains. This climatic reconstruction serves 
as a basis for arguments linking environmental change 
and cultural process. 

Refer to section 6, this chapter, for a complete discus
sion of other regional climatic studies. In brief, the se
quence outlined is in general agreement with that 
presented by Schoenwetter ( 1966, 1967, 1970); Schoen
wetter and Eddy ( 1964); Euler et al. ( 1979); and Dean 
et al. (1985). 

The palynological record at Hovenweep National Mon
ument has provided the only study in southwestern Col
orado that shows an increase in arboreal pollen 
frequencies over nonarboreal pollen frequencies during 
the A.D. 700-900 period (Weir 1976, 1977). Hoven weep 
National Monument is located below the elevational 
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Figure 4.4- Pollen spectra from Dolores Archaeological Program archaeological sites compared with the La Plata Mountains pollen reconstruction of climate. Broken lines distinguish 
different sample sets from the same site or 2 possible date assignments for the same sample set. Similarly, a decimal point followed by a number indicates multiple samples for 
the same site or multiple date range interpretations for the same site (the smallest number indicates the oldest date range). For example, 2 samples are shown for Site 5MT2192: 
2192.1 is the oldest, 2192.2 is the youngest. Two date ranges are possible for the latter: A.D. 800-840 and A.D. 840-880. 
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