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A B S T R A C T 

Fox, Gregory L., Western Archeological and 
Conservation Center, 1415 North Sixth Avenue, 
Tucson, AZ 85705. ARCHEOLOGICAL INVES
TIGATION OF ROOMS 15 AND 16 AT THE 
UPPER CLIFF DWELLING (AZ U:8:48 [ASM]), 
TONTO NATIONAL MONUMENT 

The Upper Cliff Dwelling (AZ U:8:48 [ASM]) at 
Tonto National Monument is a Gila phase site (ca. 
A.D. 1350-1450) that is a contributing property to 
the Tonto National Monument National Register 
District. Continuing water and rodent disturbances 
to archeological deposits in Rooms 15 and 16 in 
the Upper Cliff Dwelling have adversely impacted 
cultural materials and standing walls. Salvage ex
cavations of archeological materials were initiated 
after a multiyear study on methods to prevent fur
ther damage. The data-recovery effort was con
ducted under the auspices of Section 106 of the 

National Historic Preservation Act. Initial test ex
cavations were conducted in December 1997, with 
full-scale excavation conducted in April and May 
1998. 

All cultural deposits were excavated from 
Rooms 15 and 16. Analyses of deposit fill and cul
tural materials indicate that the integrity of the de
posits has been severely impacted, primarily as a 
result of long-term faunalturbation. Both rooms 
had been abandoned during the prehistoric occupa
tion of the cliff dwelling and subsequently were 
used as garbage dumps by the site's inhabitants, 
which resulted in the formation of large midden 
deposits. Regardless, even though the context of 
cultural materials was disturbed, the results of the 
analyses may shed new light on the settlement 
and procurement patterns of prehistoric inhabi
tants of the Tonto Basin during the Gila phase. 
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C H A P T E R I 

Introduction 
Gregory £ 3ox 

The superintendent of Tonto National Monu
ment, Gila County, Arizona, requested that the 

National Park Service's (NPS) Western Archeologi-
cal and Conservation Center (WACC) provide the 
personnel to conduct archeological salvage excava
tions in Rooms 15 and 16 at the cliff dwelling com
monly known as the Tonto Upper Ruin (AZ U:8:48 
[ASM]) (Figures 1.1 and 1.2). This site primarily 
represents a Late Classic period, Gila phase occu
pation with a possible origin in the preceding 
Roosevelt phase. For management purposes and to 
address Native American concerns, park staff have 
renamed this well-known Gila phase cliff dwelling 
the Tonto Upper Cliff Dwelling, and that term will 
be used throughout this report. Salvage excava
tions in Rooms 15 and 16 (Figure 1.3) were under
taken under Section 106 of the National Historic 
Preservation Act (NHPA) of 1966 in order to pre
serve archeological information threatened by con
tinuing rodent activity and water seepage. These 
excavations took place only after several years of 
investigations directed toward identifying the 
causes of damage to the northwestern corner of the 
site, and attempts to mitigate those adverse im
pacts without disturbing the extant archeological 
deposits. The NPS did not select excavation as the 
initial or preferred remedy to mitigate the impacts 
of these natural processes. Rather, long-term stud
ies (Swann et al. 1995) were conducted, and sev
eral methods were used in an attempt to reduce 
rodent activities in the rooms prior to the initiation 
of data recovery. In addition, several methods of re
ducing water damage to the rooms were explored. 

Those studies and subsequent discussions about the 
rodent problems that involved cultural-resource 
managers, natural-resource specialists, integrated-
pest-management specialists, archeologists, and 
stabilization specialists resulted in the decision to 
preserve the archeological information through 
excavation. 

The Upper Cliff Dwelling and other sites at 
Tonto National Monument were administratively 
listed in the National Register of Historic Places 
(NRHP) with the implementation of the NHPA. 
WACC staff prepared a formal district nomination 
of the sites within the monument boundaries in 
1987. The cliff dwellings within the monument are 
considered contributing properties of the National 
Register district and are the primary reason that 
the monument was established in 1907. NPS re
gional management of the monument falls under 
the jurisdiction of the Intermountain Region, Den
ver, Colorado. 

Once alternatives to excavation had been ex
plored and exhausted, funding for the excavation 
project was sought from the NPS's Vanishing Trea
sures Initiative. This funding initiative is an inter
nal program designed to stabilize and preserve pri
marily architectural features that are threatened by 
continuing degradation and deterioration through 
both natural and cultural causes. In December 
1997, WACC personnel conducted small-scale test 
excavations (one 0.5-x-l-m unit in each room) to 
evaluate the nature and depth of deposits in each 
room. These sondages were excavated to obtain 
sufficient information to develop a documentation 
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Figure I . I . Location of Tonto National Monument, Gila County, Arizona (after Tagg 1985:Figure I). 
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Figure 1.2. Plan map of the Upper Cliff Dwelling, lonto National Monument. 
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Figure 1.3. Plan map of the general area of the 1998 excavations, Upper Cliff Dwelling. 

plan for park and Arizona State Historic Preserva
tion Office (SHPO) review. Personnel involved 
with the initial testing included Gregory L. Fox of 
WACC, who was assisted by Leon Lorentzen, a 
WACC volunteer at that time. The full-scale exca
vation project began on April 6, 1998, and contin
ued through May 22, 1998. Field personnel on the 
project included Fox (project director), Lorentzen 
and Joseph Randolph (crew chiefs), and Adam Berg 
and Erin Lewis (crew members). Several members 
of the monument's staff and a number of NPS and 

other volunteers also participated in the excava
tion. During the fieldwork phase of the project, 
Rooms 15 and 16 were excavated to sterile levels 
below remnant plaster floors. The total volume of 
sediments excavated was in excess of 22.1 m . 

Consultation 

WACC personnel developed a documentation plan 
(Appendix A) and human burial discovery plan 
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(Appendix B) for the 1998 project. Previous cul
tural-resource inventory activities in the park 
(Tagg 1985) identified the presence of Archaic, 
Salado, Hohokam, and Apache-Yavapai cultural 
resources within the legislated boundaries of the 
monument. Based on previous consultation activi
ties, and with the assistance of Lynn Teague, Ari
zona State Museum (ASM), the NPS determined 
that Native American groups to be contacted in
cluded the Hopi, Zuni, Salt River Pima-Maricopa 
Community, San Carlos Apache, Tonto Apache, 
White Mountain Apache, and Yavapai. 

Per NPS policy, park superintendents are the re
sponsible officials for government-to-govemment 
consultation with Native American groups. Super
intendent Lee Baiza forwarded for comment the 
documentation plan and human burial discovery 
plans to the Arizona SHPO, and to multiple Native 
American groups with an interest in the cultural re
sources of the monument (see above). No revisions 
to these plans were required by the Arizona SHPO. 
Comments were received by a single tribal group, 
but those comments did not alter either the docu
mentation plan or human burial discovery plan. 

Research Domains 

In 1996, WACC, acting to address several identi
fied problems in managing cultural resources at 
Tonto National Monument, contracted with the 
Center for Desert Archaeology, Tucson, Arizona, 
to produce a park-wide research design that would 
address research potential and domains within the 
monument. The resulting report (Elson 1997) sum
marized previous work and developed a number of 
research themes pertinent to the 1998 excavation 
project. Where possible, recovery methods and 
analytical procedures recommended in Elson's 
(1997) research design were followed throughout 
the course of this project. 

Prior to 1998 fieldwork, WACC staff reviewed 
a number of other research designs for the Roose
velt Lake project and surrounding areas (Ciolek-
Torrello et al. 1990; Doelle et al. 1992; Macnider 
and Effland 1989; Rice 1990). Ten general re
search themes had been identified by the Tonto 
National Forest (see Macnider and Effland 1989). 
The Bureau of Reclamation identified 15 thematic 

Study Evaluation Units (SEUs) in conjunction 
with the recently concluded Roosevelt projects, 
although these generally are too broad to be ad
dressed at the level of single-site assemblages. 

Elson's completed research design for both the 
Upper and Lower Cliff Dwellings at Tonto identi
fied seven research themes that include questions 
on (1) integrity of deposits and site formation pro
cesses, (2) chronology, (3) paleoenvironmental re
construction, (4) site and feature function, (5) econ
omy, (6) demography, and (7) social and political 
organization. Several of these themes are consid
ered to represent high-order research requiring ex
tensive comparative studies that are not considered 
to be within the funding focus of the 1998 project. 
However, recovery of cultural materials from 
Rooms 15 and 16 was designed to collect informa
tion in a manner such that data resulting from this 
project can be used comparatively to facilitate fu
ture studies relating to these research themes. As 
Elson (1997:55) noted: 

However, not all excavated contexts will provide 
data relevant to each and every research issue. 
Also, some research issues will probably take on 
greater importance as specific types of data are re
covered, while others will prove to be less fruit
ful avenues for investigation. Therefore, it is 
necessary to have a general conceptual scheme 
for the integration of these data in relation to the 
research issues—one that can accommodate the 
realities that develop as data are recovered. 

Based on the results of a 1995 prestabilization 
salvage excavation project (Fox 1996a) and the 
1997 testing project, the 1998 project focused pri
marily on research themes 1-4 identified above. 
To summarize, the focus of the 1998 excavation 
project was designed to: 

1. Ascertain the vertical extent of deposits and re
cord natural and cultural stratigraphic information 
in the excavations to identify any culturally de
rived patterning in the archeological assemblage 
and to assess site formation processes. 

2. Investigate site structure and assess the integrity 
of deposits within the individual rooms. Soil strati
fication, the vertical and horizontal distribution of 
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time-sensitive artifacts, obsidian hydration, radio
carbon and dendrochronological dating proce
dures, and soil profiles will be used to assess both 
the site structure and integrity. Commensurate with 
these activities will be an evaluation of the preser
vation of various artifact classes and assemblages. 

3. Identify and determine age of occupation(s). 
Any time-sensitive artifacts recovered will be 
cross-dated with established regional chronologies. 
Radiocarbon dating and dendrochronology, if ap
plicable, will be used to determine the period or 
periods of occupation. As Ciolek-Torrello et al. 
(1990) noted: 

To a much lesser degree, archaeologists continue 
to debate the chronology of the Gila phase. There 
have been several attempts to subdivide the phase 
into a Gila and Tonto phase (Gladwin and Glad
win 1935; Steen et al. 1962:68) and there is some 
disagreement about the time these phases ended. 

4. Analyze seasonality and subsistence data to de
velop additional information on the economic and 
food-procurement practices of the site's inhabi
tants. Evidence of food procurement, diet, and 
food processing can be found by analyzing floral 
and faunal remains, fire-cracked rock, carbonized 
food remnants on pottery, etc. Tools and features 
related to subsistence activities, such as projectile 
points, milling equipment, agave knives, and 
hearths, also provide important information. Pre
historic agriculture and subsistence are major re
search topics in the Tonto Basin. The contribution 
of agricultural production to diet and the use of 
both domesticated and wild flora are important for 
understanding the overall Gila phase subsistence 
base. 

5. Attempt to identify discrete activity areas within 
the individual rooms by using careful recovery and 
recording techniques. 

6. Undertake comparative analyses with collec
tions/assemblages from other contemporaneous 
sites in accordance with what is recovered. 

As will be demonstrated in the following report, 
the context of archeological deposits in Rooms 15 

and 16 had been significantly disturbed by rodent 
activities. The reader is cautioned that the massive 
and pervasive nature of rodent disturbances in 
Rooms 15 and 16 created severe contextual prob
lems that hampered our ability to conduct rigorous 
analyses and comparisons of recovered materials. 
Despite these disturbances, attempts were made to 
address the identified research domains. 

This report presents the results of 1998 field-
work and the results of the analyses carried out on 
the various material classes recovered. Because of 
the extreme nature of disturbances discovered in 
Rooms 15 and 16, the decision was made to focus 
on providing descriptive analyses of the recovered 
materials and not to focus on comparisons with 
other sites. Mapping of vertical ceramic frequen
cies (see Chapter 4) indicates that both rooms were 
used as active dumps sometime during the occupa
tion of the site. Consequently, most of the materi
als recovered from the site are from secondary 
deposits heavily mixed by rodent activities. 

Chapter 2 describes previous work and the perti
nent culture history, Chapter 3 presents the field 
and laboratory methods employed during the proj
ect, and Chapter 4 summarizes the results of the 
excavations in terms of stratigraphy, formation and 
disturbance processes, and architectural modifica
tions. Chapters 5-11 detail descriptive and other 
analyses of the recovered cultural materials. Chap
ter 12 discusses chronology and the results of an 
assessment of recovered charcoal for its usefulness 
in obtaining tree-ring dates. Finally, Chapter 13 
provides a summary of the report and discussion of 
the materials within the context of the Tonto Basin. 
Although this project and the subsequent report do 
fall under the rubric of salvage archeology, and the 
deposits were significantly disturbed, the reader 
should find several interesting sections of the re
port that support previous investigations (e.g., ob
sidian X-ray fluorescence studies and textiles) or 
that add additional insight into the subsistence and 
economy of the basin (e.g., the analyses of recov
ered botanical remains). 

Eight appendixes close the report. Appendix A 
is the documentation plan for archeological inves
tigations at the Upper Cliff Dwelling, and Appen
dix B is the inadvertent discovery plan for human 
remains that was prepared prior to undertaking ex
cavations in Rooms 15 and 16 in the cliff dwelling. 
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The remaining appendixes (with the exception of 
Appendix G) detail the cultural materials recov
ered from the two rooms. Appendix C presents in
formation on ceramics by provenience, size grade, 
recovery technique, form, and type. Appendix D 
summarizes information on undecorated rim-
sherds, while Appendix E summarizes the same 
information for decorated sherds. In Appendix F, 
summary data are provided for the ground, pecked, 
and battered stone. The results of the pollen anal

ysis of samples recovered during 1995 testing at 
the Upper Cliff Dwelling are included in Appen
dix G, because they were not available for inclu
sion in the report detailing that season's work. 
Finally, Appendix H reproduces the letter report 
summarizing the results of tree-ring analysis of 
charcoal recovered during excavations in 
Rooms 15 and 16. 

Throughout the report, the reader should as
sume that all site numbers are ASM designations. 
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C H A P T E R 2 

Previous Investigations and Culture History 
Gregory X 9ox 

This chapter summarizes previous archeologi-
cal investigations at the Upper Cliff Dwelling, 

Tonto National Monument, and provides a basic 
cultural history focusing on the Gila phase. For 
more-substantial discussions of the history of ar-
cheological investigations in the Tonto Basin, the 
prehistory of the region, and local chronology, the 
reader is directed to Ciolek-Torrello, Shelley, and 
Benaron (1994); Elson (1992, 1995, 1997); Elson 
and Craig (1992); Elson and Gregory (1995); Lek-
son et al. (1992); Macnider and Effland (1989); 
McCartney et al. (1994); Rice and Lindauer (1994); 
and Wood et al. (1989). An excellent overview of 
archeological investigations in the basin is summa
rized in the culture history and research design for 
the monument prepared by Mark Elson (1997) and 
is not repeated here. Rather, only a summary of 
investigations within the monument are presented 
below. The culture history included in this chapter 
focuses on the Gila phase, although limited discus
sions of the Roosevelt phase are included. Although 
Archaic period projectile points were recovered 
during the 1998 excavations, no discussions of that 
temporal period are included, because no intact Ar
chaic components have been identified at this site. 

Previous Investigations at the 
Upper Cliff Dwelling 

Systematic excavations at the Upper Cliff Dwell
ing are limited to stabilization activities postdating 

1940. There is a long history of work at the monu
ment, but the vast majority of these investigations 
focused on salvage excavations prior to stabiliza
tion of the cliff dwelling structures. The first re
corded archeological work at the Upper Cliff 
Dwelling in what is now Tonto National Monu
ment was a description and map produced by 
Adolph Bandelier (1892:425^(28) during his visit 
to the region in 1883. Bandelier's map is reversed 
in his published work (see Fox 1996a: 1:9; Guthrie 
1994:2), but it is a fairly accurate depiction of the 
ruins. Subsequent to Bandelier's visit, no system
atic work was performed at the monument for 
nearly 40 years. In 1907, Tonto National Monu
ment was created to protect the Upper and Lower 
Cliff Dwellings and was managed by the U.S. For
est Service from 1907 through 1933, when man
agement was transferred to the NPS. According to 
Wood (1980:3), only limited archeological work 
was conducted during the U.S. Forest Service's 
management. That limited work included the analy
sis of a "hatful" of ceramics by Dr. O. A. Turney 
and preparation of maps of both cliff dwellings by 
Stonerin 1920 (Stoner 1936). 

Under the management of the NPS, Duffen ex
cavated vandalized rooms and stabilized a series of 
walls in the Lower Cliff Dwelling. Steen (Steen 
et al. 1962) supervised a series of stabilization ex
cavations with Paul Ezell in the Upper Cliff Dwell
ing in 1940 and in the Lower Cliff Dwelling with 
Lloyd Pierson in 1952 (Pierson 1962). For all in
tents and purposes, the entire Lower Cliff Dwell
ing and Annex were excavated during Pierson's 
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project. Steen completely excavated several rooms 
and trenched a number of walls in the Upper Cliff 
Dwelling to stabilize wall bases. Steen and Pier-
son's work produced the first accurate map of the 
cliff dwellings and the first professional analysis 
of the recovered materials, although that analysis 
is best considered as a brief description of recov
ered artifacts. Their report is, to this day, one of the 
primary references for the Tonto National Monu
ment cliff dwellings. 

Including Steen's excavations, all archeological 
work in the ruins has been performed to complete 
stabilization activities (see Caywood 1945; Ezell 
1940; Fox 1996a; Laudeman 1973; Lorrain 1990; 
Mayer 1965; NPS 1991, 1992; Richert 1957; Rich-
ert and Shiner 1958; Steen 1940a, 1940b; Vivian 
and Richert 1952; Voll 1963). With the exception 
of the 1995 project reported on by Fox (1996a), 
these activities generally have not resulted in re
ports that include any analyses of architecture or 
cultural materials. These reports do provide infor
mation on wall capping, room grading, wood re
moval, plastering, and the collection of materials 
recovered, but lack analyses of cultural materials. 
Guthrie (1994, 1996) has summarized all known 
reports and stabilization activities at both the Up
per and Lower Cliff Dwellings and Annexes. 

One other project at the Upper Cliff Dwelling is 
important. In 1994, the NPS contracted with Col-
lins-Pina Engineering to produce a total-station 
map of the Upper Cliff Dwelling. This project re
sulted in an AutoCAD-generated plan map and a 
three-dimensional map of the entire site. For the 
first time since the cliff dwellings came under fed
eral management, all known doors, upper-story 
doors, rooms, vigas, viga holes, latillas, posts, 
walls, and room elevations were illustrated on a 
single map. The purpose of the map was to estab
lish baseline data on which future monitoring and 
stabilization activities would be based. 

In 1995, Fox (1996a) conducted limited excava-
tions (7.5 m") prior to the installation of water-con
trol features and wall buttresses in the Upper Cliff 
Dwelling. The resulting report included descriptive 
and metric information on recovered lithic, textile, 
botanical, faunal, ceramic, and other cultural mate
rials. In addition, systematic sampling of exposed 
wood was undertaken to attempt to obtain tree-ring 
dates for the site. Unfortunately, the collected 

wood samples were not suitable for dating. Three 
radiocarbon dates were generated from this project. 

Mark Elson of the Center for Desert Archaeolo
gy, under contract with WACC, summarized the en
vironment, previous research, and culture history 
of the Tonto Basin, and developed a research de
sign for the Upper and Lower Cliff Dwellings at 
Tonto National Monument (Elson 1997). Elson 
identified and discussed seven hierarchical re
search themes that would be applicable to the cliff 
dwellings and provided recommendations for re
covery methods and data requirements for research 
questions relating to the themes. The research de
sign can be considered as a set of hierarchical re
search themes, as they proceed from low-level 
questions relating to integrity of deposits and chro
nology, to more complex questions of economy, 
demography, and social and political organization. 
Elson's research design and associated data re
quirements and recovery guided the 1998 excava
tion project at the Upper Cliff Dwelling. 

Additional archeological work at the monument 
generally is related to inventory activities. Brom-
berg recorded 10 sites in 1958 that included six 
open masonry sites and four caves/shelters. Ronald 
Ice (1967, 1968) completed a more extensive in
ventory of the monument and included in his sur
vey the areas of steep slopes. Ice recorded 52 sites, 
including the 10 sites recorded by Bromberg. This 
late 1960s project recorded 34 open masonry sites 
ranging in size from 1 to 15 rooms, 12 caves/shel
ters, 2 wickiup sites, 1 sotol pit, and 1 possible 
grave. Ice's 1967 field notes suggest that Caywood 
had excavated one of the wickiup sites, but the ex
act location of that excavation remains unknown. 
No definitive reports of the inventory activities de
scribed above were completed. The only record of 
the project resides in archival files curated at 
WACC (see NPS 1985:39; Sudderth et al. 1976:7). 

Martyn Tagg completed a review of previous 
work and a park-wide archeological survey in 
1985. The inventory project included all steep 
slopes within the park and other areas not covered 
by previous inventory projects. Tagg recorded 65 
sites and 45 isolated artifacts and documented a 
prehistoric presence in the monument over the past 
6,000-7,000 years. Tagg (1985:161) identified two 
Pinto projectile points dating to the Middle Ar
chaic period (ca. 500-1500 B.C.) in the park. 
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Subsequent to Tagg's park-wide survey, several 
small-scale, compliance-related archeological sur
veys have been conducted at the park. Clounts 
(1979) and Teague (1983) performed small inven
tories, and Ferg (1988) completed a small surface 
collection of Apache Brown Ware ceramics. Ron
ald Beckwith of WACC initiated a project to locate 
all sites in the monument with a global positioning 
system, but that project is not yet complete. 

Other work completed in the monument in
cludes preparation of a list of classified structures 
(Sudderth et al. 1976), completed in 1979, which 
provided a number of recommendations for addi
tional stabilization activities in the cliff dwellings. 
Stabilization activities continue to be conducted at 
both the Upper and Lower Cliff Dwellings, primar
ily by park staff in consultation with archeologists 
and ruins-preservation specialists at the NPS's 
Southern Arizona Office in Phoenix, Arizona. The 
purpose of these activities is to maintain the struc
tural integrity of the cliff dwellings to meet the 
NPS's mission to preserve and protect the sites. 

Culture History 

As stated previously, although the Tonto Basin has 
a long and rich culture history (Figure 2.1), the Up
per Cliff Dwelling is considered to be associated 
primarily with the Gila phase (A.D. 1350-1450), 
with a possible occupation in the preceding Roo
sevelt phase. Although Archaic period projectile 
points ranging in age from 10,700 to 2,300 years 
B.P. were recovered during the 1998 excavations 
(see Chapter 7), all of these temporally diagnostic 
lithic tools were recovered from midden contexts 
above the Gila phase age room floors. No intact 
Archaic period deposits were identified during the 
1998 project, even though a stratigraphic trench 
was excavated into shelter deposits below the Gila 
phase occupation. 

The following culture history is summarized 
from the research design prepared by Elson (1997) 
and is included primarily as background informa
tion to place the remainder of this report in per
spective. As indicated above, the summary focuses 
on the Gila phase occupation of the cliff dwelling 
(ca. A.D. 1350-1450) and its possible origin in the 
preceding Roosevelt phase. To date, only a small 

percentage of the ceramics recovered from the 
site can be assigned to the Roosevelt phase (ca. 
A.D. 1250-1350), and those ceramics derive from 
highly questionable contexts. 

The Early Classic Period 
Roosevelt Phase 

The Roosevelt phase, beginning sometime around 
A.D. 1250, represents considerable change in the 
archeological assemblages of the eastern Tonto 
Basin. Prehistoric occupants of the basin engaged 
in irrigation-assisted maize agriculture, lived in a 
number of locations, and occupied villages, ham
lets, and farmsteads throughout both the Salt and 
Tonto arms of the basin. Prior to this time period, a 
stable local system had evolved during the Colo
nial period, with settlement and subsistence sys
tems fairly static during the preceding 500 years. 
During the early part of the phase, masonry archi
tecture, arranged in compounds, became a pre
dominant architectural form. Principle economic 
shifts prior to the Roosevelt phase are identified in 
a change in the source area for nonlocal decorated 
ceramics and the adoption of masonry compound 
architecture. These transitions did not involve ma
jor changes in the structure of the local social or 
settlement systems. The introduction of very differ
ent architectural forms, artifact assemblages, and 
subsistence practices mark some of the important 
changes that signal the beginning of the Roosevelt 
phase. 

Elson (1992:30) notes that Roosevelt phase 
sites tend to represent short-term occupations, and 
that dating specific components is often based on 
the absence of Late Classic period polychrome ce
ramics. Diagnostic ceramics of the phase include 
Pinto Polychrome and black-on-red ceramics of 
local manufacture. Nonlocal types often found in 
Roosevelt phase contexts include Pinedale Black-
on-red, Cedar Creek Polychrome, and types asso 
ciated with the preceding Miami phase (see Elson 
et al. 1994:14—20). Other ceramic types have been 
identified as associated with this phase. Ciolek-Tor-
rello, Whittlesey, and Deaver (1994:601) identify 
the ceramic signature of the Roosevelt phase as 
including St. Johns Polychrome (A.D. 1200-1300), 
Pinedale Black-on-red (A.D. 1275-1375), Cedar 
Creek Polychrome (A.D. 1300-1375), Tularosa 
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Figure 2.1. Revised chronology and phase system for the Lower Tonto Basin and 
selected areas of the Southwest (from Elson l997:Figure 2.5). 

Black-on-white (A.D. 1200-1300), Pinto Poly
chrome and Pinto Black-on-red (A.D. 1250-1350), 
and Gila Polychrome and Gila Black-on-red, Pine-
dale style (?) (post-A.D. 1250?). 

Other changes in the material-culture assem
blage associated with Roosevelt phase contexts 
include an apparent change in the composition of 
modified-shell assemblages. Vokes (1992, 1994) 
suggests that it is during this time period that Co-
nus tinklers appear in archeological assemblages. 
Elson and Gregory (1995) suggest that an increase 

in the frequency of Olivella beads in the shell as
semblage also takes place during the Roosevelt 
phase occupation of the Tonto Basin. 

The late thirteenth century is considered to be 
a time of considerable change and population dis
placement in the northern portions of the South
west (C. Cameron 1995; Dean et al. 1994; Lekson 
and Cameron 1995), with the archeological record 
indicating rather large-scale abandonment and re
settlement throughout the region. As Elson 
(1997:25) indicates: 
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[the] effects of increased environmental variabil
ity have been suggested as significant factors in 
these demographic shifts (Dean et al. 1985; Euler 
et al. 1979). Environmental changes at this time 
include falling alluvial water tables, increased 
floodplain erosion, significantly decreased pre
cipitation (the Great Drought between A.D. 1250 
and 1300), low spatial and temporal climatic vari
ability, and a major breakdown in long term, sta
ble precipitation patterns (Dean 1996; Dean and 
Funkhouser 1995). 

Elson's summary of environmental stress and 
social conflict indicate that these demographic 
shifts had a dramatic impact on the Tonto Basin. 
He states (1997:26): 

The data suggest that environmental and social 
stress encouraged small numbers of northern 
pueblo groups to migrate into the Eastern Tonto 
Basin during the early Roosevelt phase. The idea 
of migration as a factor in Classic period Tonto 
Basin prehistory is not new. It was introduced by 
Gladwin and Gladwin (1935) and has been cham
pioned by others (Ciolek-Torrello and Whittlesey 
1994; Germick and Crary 1992; Haury 1945; 
Reid 1989; Whittlesey and Ciolek-Torrello 1992; 
Whittlesey and Reid 1982), but it has previously 
been an unsubstantiated and somewhat controver
sial hypothesis. Roosevelt Lake Project research 
has produced the first large body of archaeologi
cal data that lends substantive support for this in
terpretation (Clark 1995a, 1995b, 1997;Elson, 
Gregory, and Stark 1995; Rice and Redman 
1996; Stark, Clark, and Elson 1995). This is also 
the first time that the effects of migrant groups on 
a local Tonto Basin system can be examined in 
detail. 

Elson indicates the replacement of pit houses 
and the indigenous tradition of the masonry com
pound with room blocks constructed of coursed 
cobble masonry as one indicator of immigration 
into the lower Tonto Basin. In addition, he sug
gests that there also is a change in the prehistoric 
selection of wood used for construction purposes 
(see Elson et al. 1995). Elson (1997:27) also sug
gests that although the location of immigrants into 
the valley cannot be pinpointed, they may have 

come from an area with a technological tradition 
that included corrugated and Cibola White Ware 
ceramics. 

It is also during the Roosevelt phase that plat
form mounds first appear in the eastern Tonto Ba
sin, with absolute- and relative-dating techniques 
indicating the first mounds were constructed ca. 
A.D. 1280 (Elson 1995; McCartney et al. 1994). 
Platform mounds first appeared in the Classic 
period sites of the Phoenix Basin some 150 years 
prior to their appearance in the eastern Tonto Ba
sin, but evidence from the Tonto area does not pro
vide any direct association with the mounds in the 
Phoenix area. Rather, Elson (1997:28), referencing 
Doelle et al. (1995) and Elson (1996), indicates 
that the mounds in the Tonto Basin were construct
ed rapidly based on preconceived plans, but func
tioned differently than those in the Phoenix Basin 
on which they were based. He suggests that the 
mounds near the Tonto Upper Cliff Dwelling are a 
local adaptation of an already established architec
tural form. 

Little, if any, evidence of the transformation of 
the prehistoric communities in the Tonto Basin dur
ing the Roosevelt phase is evident from the archeo-
logical materials from the Upper Cliff Dwelling. 
Less than 1 percent of the ceramic assemblage can 
be attributed to that time period. Although radiocar
bon dates from the Upper Ruin have produced cen
tral tendencies that fall within the Roosevelt phase, 
these dates are virtually useless in identifying a 
Roosevelt occupation at the site, as they exhibit 
considerable overlap with the later Gila phase. 

The Late Classic Period Gila Phase 

The Late Classic period Gila phase represents the 
terminus of the known prehistory of maize agricul
turists in the Tonto Basin. Archeologists working 
in the region differ in their interpretation of the 
chronology of the phase, but convention and for
mal agreement indicate this phase was present in 
the basin ca. A.D. 1320/1350-1450. There is no 
disagreement that the Gila phase represents an out
growth of the previous Roosevelt phase, but sev
eral transformations in the settlement pattern in the 
basin are evident. Prior to the completion of the 
large-scale Bureau of Reclamation-sponsored 
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Roosevelt project, basic knowledge about the sur
face expression of the Gila phase was synthesized 
and analyzed by Hohmann and Kelley (1988) and 
Wood (1986, 1989). Since the completion of the 
Roosevelt project and publication of the results, 
considerable new information is available from the 
sets of reports produced by the Center for Desert 
Archaeology; Statistical Research, Inc.; and the 
Office of Cultural Resource Management, Arizona 
State University. A large body of data is available, 
particularly from excavations at Schoolhouse Point 
Mound (Lindauer 1996). 

The archeological expression of the Gila phase 
in the Tonto Basin includes a series of large sites 
with platform mounds and smaller sites in the 
Tonto and Salt arms of the basin. Several sites 
away from the Gila River and below the uplands 
have Gila phase components, including the Upper 
and Lower Cliff Dwellings at Tonto National 
Monument. Maize agriculture based on a canal-
irrigation system and dry-land farming was the 
basic subsistence strategy practiced by Gila phase 
communities. 

Consolidation and aggregation of prehistoric 
populations and changes in ceramic assemblages 
are the primary hallmarks of the onset of the Gila 
phase. Roosevelt black-on-white types and Pinto 
Polychromes are replaced with Gila and Tonto 
Polychrome types, with Jeddito Black-on-yellow 
and White Mountain Red Wares as common exter
nal types (Ciolek-Torrello, Whittlesey, and Deaver 
1994:595). The ceramic signature for the phase as 
suggested by Ciolek-Torrello, Whittlesey, and Dea
ver (1994:601) includes Cedar Creek Polychrome, 
Fourmile Polychrome, Sityatki Polychrome, Jed
dito Polychrome, San Carlos Red-on-brown, and 
Gila Polychrome, Chihuahua style. It is interesting 
to note here that the Upper Cliff Dwelling ceramic 
assemblage lacks Cedar Creek, Jeddito, and Sit
yatki Polychromes. 

According to Elson (1997:33), Lindauer (1996), 
and others, the Gila phase was a time of dramatic 
changes in Tonto Basin settlement patterns. Prehis
toric populations abandoned areas of the basin and 
coalesced into a small number of large sites along 
the major drainages (see Wood 1995). Large sites 
with Gila phase components include Armer Ranch 
Ruin, Cline Terrace, Oak Creek, Rye Creek Ruin, 
Schoolhouse Point, and the VIV Ruin. Based on 

available data, this is the period when the Upper 
and Lower Cliff Dwellings were most intensively 
occupied (Elson 1997; Fox 1996a; Pierson 1962; 
Steen 1962). 

Ceramic evidence—a lack of Fourmile Poly
chrome and a very low density of Gila Poly
chrome—indicates that the eastern portion of the 
Tonto Basin suffered widespread abandonment 
sometime around A.D. 1325. The Schoolhouse 
Point site expanded to its largest size during the 
Gila phase, and scattered components of the phase 
are found on Schoolhouse Point Mesa and else
where in the basin. Aggregation of population is at
tributed in part to environmental factors (see Craig 
1995; Craig and Clark 1994:197; Masse 1991:220-
221; Waters 1996). Conflict may also have been a 
factor, as almost all preceding Roosevelt phase 
structures were burned, and the layout of the aggre
gated Schoolhouse Point site suggests a defensive 
posture (Elson 1997:33-34). Mortuary data from 
Cline Terrace Platform Mound (Jacobs 1995), 
Tapia De Cerrito (Rice 1985), and from the Tonto 
Creek Project (Clark 1997) also suggest increasing 
conflict in the area (see Elson [1997] for an ex
panded discussion of regional conflict). 

The end of the Gila phase is not well docu
mented beyond the ceramic evidence. The terminal 
date of A.D. 1450 is more a matter of agreement 
and consensus than a precise date. Samples of char
coal and wood suitable for dendrochronology are 
largely absent in the Tonto Basin. Efforts to sam
ple and date wood from the Upper Cliff Dwelling 
in 1995 (Fox and Dean 1996) failed to produce 
any samples suitable for tree-ring dating, as did 
samples from Schoolhouse Point Mound (McCart
ney and Lindauer 1996:384). Elson (1997:42) rec
ommended that future investigations at the Upper 
Cliff Dwelling make a concerted effort to evaluate 
the potential of all wood and charcoal to be dated 
via dendrochronology. Unfortunately, as demon
strated in Chapter 12, an evaluation of 7,050 char
coal and wood specimens from over 200 samples 
from the 1998 excavations failed to yield a single 
sample suitable for tree-ring dating. Radiocarbon 
dates also are not much help in establishing the 
terminus of this phase. Rice and Redman (1996) 
correctly point out that the fourteenth-century cali
bration curve is virtually useless, and at one sigma, 
most dates span an entire century. Chronological 

14 



Previous Investigations and Culture History 

data are generally relegated to the use of ceramic 
cross dating. A significant amount of formal cross 
dating was completed in the context of the School-
house Mound excavations (see McCartney and Lin
dauer 1996). Even that large-scale excavation 
project, however, faced the same problems as the 
previous and current Tonto projects. That is, sub
mitted wood samples failed to produce tree-ring 
dates, the radiocarbon calibration curve exhibits 

considerable fluctuation for the period in question, 
and formal ceramic cross-dating procedures be
come constrained as they approach the limits of 
the cross-dating curve (McCartney and Lindauer 
1996; McCartney et al. 1994). Gila and Tonto Poly
chromes are the only surviving decorated ceramics 
during the Gila phase, and there essentially is no 
known, dated replacement of material culture at 
the terminus of the phase. 
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C H A P T E R 3 

Field and Laboratory Methods 
Gregory £. fox 

This chapter details field and laboratory meth
ods and summarizes the decision-making pro

cess employed during the 1998 excavation project. 
Analytical methods used to identify, quantify, and 
analyze the cultural materials recovered are de
scribed in the individual chapters discussing the 
respective material classes. 

Excavation-Unit Placement 
and Recovery Procedures 

Because the 1998 project was conducted under the 
rubric of salvage archeology with subsequent stabi
lization of the walls of Rooms 15 and 16, complete 
excavation of cultural deposits in those rooms was 
required. Excavations were conducted following 
the methods established by Fox (1996a) and elabo
rated on by Elson (1997:38-40). That is, controlled 
excavations were preceded by small-scale test ex
cavations, and recovery procedures and methods 
incorporating both fine- (flotation and '/g-inch 
screen samples) and coarse-scale ('/j-inch screen) 
recovery techniques. In December 1997, two small 
test units (1 -x-0.5 m) were excavated at the com
mon doorway between Rooms 15 and 16—one in 
each room. The purpose of these sondages was to 
assess the nature and depth of cultural deposits and 
sediments in the individual rooms as well as to de
fine room floors, if possible. These units were ex
cavated using the monument's research design 
(Elson 1997) for guidance, primarily under the 
research theme of determining the integrity of 

deposits and site formation processes. Unfortunate
ly, as will be demonstrated elsewhere in this report 
(see Chapter 4), placement of these test units did 
not reliably reflect the overall conditions within 
each room. Discovery of extensive and pervasive 
rodent disturbances in the rooms during the 1998 
excavations quickly invalidated the information de
veloped from the test units. Regardless, the results 
of the test excavations helped structure the excava
tion strategy used in 1998. 

In conjunction with the 1997 small-scale testing 
project, individual room datums were selected. In 
order to use, and be consistent with, total-station 
maps of the rooms completed in 1995, brass pins 
implanted in the rock face of the northern shelter 
wall were selected as datums. This selection al
lowed for complete excavation of the rooms with 
all vertical measurements taken as distances below 
datum. The rooms were measured to assess the 
accuracy of the 1995 maps, and AutoCAD maps 
of individual rooms were prepared with overlaid 
excavation grids. The grids established on base 
maps consisted of a series of 1-x-l-m squares laid 
out in relation to the southwest comer of each 
room (Figures 3.1 and 3.2). In order to correlate 
the AutoCAD map with the actual room config
uration, existing prominent features were used to 
establish the excavation grids in each room (e.g., 
edges of doorways and square comers). Specifi
cally, the eastern edge of a sealed doorway in 
Room 16 and the southwestern square comer in 
Room 15 were selected as primary excavation-
grid-alignment landmarks. Although there are 
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Figure 3.1. Excavation grid overlying total-station map of Room I 5. 

slight variations in the excavation-unit configura
tions along the edges of the room walls, placement 
of these units for all intents and purposes is accu
rate and congruent with the room configuration 
and AutoCAD map. 

All field methods used to recover materials 
from the Upper Cliff Dwelling were designed 
after considering the multiple research domains 
identified by Elson (1997:37-54). Although his re
search design does not always specify the exact or 
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Figure 3.2. Excavation grid overlying total-station map of Room 16. 

appropriate methods and data required to address 
the various themes, consideration is provided un
der the section entitled Sampling Methods. Para
mount among those requirements is the use of the 
control-unit method of excavation and recovery. 
This was accomplished by employing the afore
mentioned grid system and using both arbitrary 
and cultural excavation levels by unit. There was 
some variation in the depth of excavation-unit lev

els at the initial stage of excavations in Room 15; 
that is, the project began by employing a 5-cm ex
cavation-unit level in the southwestern corner of 
the room to evaluate the efficacy of small-scale 
vertical units. It quickly became apparent that the 
quantity of rock wall fall and adobe roof or floor 
debris would preclude using this fine-scale excava
tion technique. Consequently, all units were exca
vated in arbitrary 10-cm levels to a point directly 
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Table 3.1 Correlation of Excavation Units in Room 16 

2-x-2-m 
Units 

1 
3 
5 
13 

15 
17 
23 
25 
27 

l-x-l-m Units 

1,2,7,8 
3,4,9, 10 
5,6, 11, 12 

13, 14, 18, 19 
15, 16,20,21 

17,22 
23, 24 
25, 26 

27 

Actual Size 

Full Size Units 

2,8 
3, 9, 10 

11 
14, 19 

15, 16,20,21 
17 

Partial Units3 

1,7 
4 

5,6, 12 
13, 18 

22 
23,24 
25,26 

27 

''These excavation units, although mapped in a l-x-l-m configuration, 
did not cover an entire square meter of floor area. 

above the remnant plaster floor or floors in the 
rooms. 

Room 15 is a fairly small room encompassing 
an area of approximately 7.5 ITT, whereas Room 16 
is a much larger room encompassing approximate-
ly 24.5 m". Room 15 was excavated in l-x-l-m 
squares in order to maintain horizontal excavation 
control. Room 16 was excavated in 2-x-2-m units 
to a level approximately 5 cm above the upper plas
ter floor. The rationale for this strategy is based on 
the assumption derived from the small-scale tests 
conducted in December 1997; that is, it initially 
appeared that fill in Room 16 consisted of large 
quantities of adobe roof fall interspersed with sec
ondary midden deposits. The excavation strategy 
was designed to efficiently remove these materials 
to get to the identified occupation surface. As indi
cated in the introduction, one focus of the 1998 ex
cavations was to examine the spatial relationships 
among materials on the floor of the rooms. In or
der to accomplish the fine-scale, floor-level recov
ery, a horizontal control at the l-x-l-m scale was 
considered to be appropriate. This strategy shift 
created a small problem in excavation-unit number
ing, in that the 2-x-2-m units were identified by the 
designation used for the l-x-l-m unit in the south
west corner of the 2-x-2-m excavation square. 
Upon reaching a depth approximately 5 cm above 
the upper plaster floor in Room 16, recovery ef
forts focused on the l-x-l-m excavation unit. 

Table 3.1 provides a correlation between the four 
l-x-l-m units within the larger 2-x-2-m excava
tion units. 

The shift in excavation-unit scale may cause 
some confusion when the reader uses this report. 
Simply stated, tables depicting materials from Ex
cavation Unit (X) 13 may indicate large quantities 
of materials, whereas the component 1 -x-1 -m units 
within the square (in this case, XI3, XI4, XI8, and 
XI9) may have very small numbers of artifacts in 
various tables. The error and resulting confusion of 
this strategy became apparent only when excava
tions revealed the true nature of the room deposits 
(see Chapter 4 for a more detailed explanation). 

Excavation Techniques 

All excavation was completed through hand trow
eling and screening of room sediments. In areas 
with rock wall fall, adobe roof or floor fall, or both, 
sediments were excavated to the base of the exca
vation-unit level, rocks and adobe mapped, and in
clusions that were within the level removed. Rocks 
or adobe fragments that penetrated into the next 
lower level were left in place and removed upon 
completion of the next level or lower levels as ap
propriate. Consequently, a number of room maps 
were completed that document the presence of wall 
and roof or floor fall throughout the excavation-
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unit levels. Features were excavated separately and 
processed accordingly (see below). 

solution when worker safety concerns were taken 
into consideration. 

Field Records 

All excavation-unit levels were recorded on stan
dard excavation-unit level forms. Information col
lected included catalog number, excavation-unit 
number and level, depth or depths below datum, 
unit description (size), soils/sediments, samples 
collected, recovery/screening techniques, associa
tions (features within units), recovered artifacts, 
remarks, and excavator name and date. Individual 
unit plan and profile maps were not drawn but 
were compiled on room maps (see below). Fea
tures were recorded on separate excavation-unit 
forms and mapped, in both plan and profile, sepa
rately. Excavation-unit and piece-plot catalogs 
were maintained as well (see below). Supervisory 
staff maintained daily field notes that supplement
ed and documented the excavation-unit forms and 
recorded general impressions and the decision
making process employed during the excavations. 

Mapping 

Prior to excavation, surface elevations of each 
room were mapped as distances below or above 
datum. Surface artifacts were mapped and collect
ed. Upon completion of all excavation-unit levels 
within a room, the entire level was mapped. Indi
vidual excavation-unit maps were not completed, 
except for the test units excavated in 1997, which 
were subsequently incorporated into the room ex
cavation-level maps. All features were mapped and 
profiled separately. It became apparent during ex
cavation of the test units in 1997 that deep, stand
ing profile walls would collapse as a result of the 
unconsolidated nature of room deposits. Conse
quently, room-wide profiles were drawn at the 
completion of all excavation-unit levels along the 
profile line. Although this was not an ideal solu
tion, the vast number of existing rodent burrows 
within these deposits contributed to the collapse of 
excavation-unit walls and floors throughout the 
fieldwork. The running profile maps were the best 

Recovery Techniques 

A 2-gallon sample from each excavation-unit level 
was dry screened through '/j-inch hardware cloth. 
In addition, a 1-gallon flotation sample was collect
ed from each excavation-unit level and processed 
using flotation techniques. The remainder of the 
sediments from each level was passed through 
'/i-inch dry screens. However, there were exceptions 
to this recovery process. Some excavation-unit 
levels consisted almost entirely of either rock wall 
fall or adobe roof or floor fall. These units lacked 
sufficient sediments to perform all levels of recov
ery. Generally, a decision was made to screen all of 
the unit fill through '/4-inch mesh and forego either 
one or both of the '/s-inch and flotation samples. 

Feature fill was treated differently from exca
vation-unit sediments: all feature fill was bagged 
separately and subjected to flotation techniques. 
This recovery technique was selected to recover 
small macrobotanical remains that may have been 
embedded within the feature fill matrix. 

Some items were not recovered through screen
ing or flotation but were piece plotted in situ and as
signed a piece-plot (pp) identification number and 
catalog number. Piece plotting generally was re
stricted to items that were complete or nearly com
plete (e.g., projectile points, manos, metates, sherd 
concentrations, etc.). During the course of the exca
vations, it became apparent that most of the materi
als that were piece plotted were in secondary con
texts because of trash dumping and rodent activity. 
Because of the extent of the disturbance in Rooms 15 
and 16, we are doubtful that any cultural materials 
remain in their primary contexts in either room. 

Cataloging and Provenience 
Controls 

An excavation catalog was maintained throughout 
the excavation process. The most simple catalog 
possible was employed, and it consisted simply 
of a three-digit number starting with 001. Each 
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excavation-unit level could be assigned up to three 
catalog numbers: one for the '/A-inch screened ma
terials, one for the Vs-inch screened materials, and 
one for the flotation samples. Dependent on recov
ery and unit contents, additional catalog numbers 
were assigned as needed for piece-plotted materi
als, wood or charcoal, special samples, feature fill, 
or other special circumstances. Provenience and 
other pertinent information (recovery technique, 
pp number, depth below datum, etc.) also were 
recorded in the catalog. 

All field bags were labeled with appropriate 
data. This information included site number, room 
number, excavation-unit number, level number 
and depth, catalog number, excavator, and date. 
Items piece plotted during the course of the project 
were bagged and labeled with the same informa
tion; the pp number and measurements of easting, 
northing, and depth below datum data were also 
recorded. 

Artifact Processing 

Field sorting during the screening process was not 
possible, given the vast quantities of cultural mate
rials recovered during the excavations. Preliminary 
sorting was conducted at the field laboratory, lo
cated in a residence in the monument. That sorting 
was at the level of material class (e.g., lithics, ce
ramics, organics, bone, shell, etc.). Ceramic and 
lithic classes were washed and dried at the field 
laboratory and rebagged by material class. 

Formal sorting techniques were initiated upon 
return to the WACC laboratory in Tucson. Ceram
ics and flaked stone were size graded using a me
chanical size-grade screen into > 1-inch, l-inch, 
yVinch, '/j-inch, and %-inch grades. All materials 
were washed, dried, and sorted into specific arti
fact types. The exceptions to this cleaning process 
were the recovered textiles and organic materials, 

which were separated from other material/artifact 
classes prior to washing and sorting. 

Curation Processing 

Upon completion of the cleaning and sorting pro
cess, all materials were rebagged in curation-grade 
plastic zip-closure bags with acid-free paper tags 
inserted. These tags contained site, room, excava
tion unit, and depth provenience information as 
well as catalog/pp numbers, and park/WACC ac
cession numbers. The park accession number was 
assigned by the museum curator at Tonto National 
Monument, and the WACC accession number was 
assigned by staff of the Museum Collection Repos
itory (MCR). The park accession number for the 
project is TONT-00141; the WACC accession num
ber is WACC-01130. All recovered materials and 
samples will be curated at WACC to NPS stan
dards, and data entered into ANCS+. Field notes, 
excavation forms, maps, specialized reports, and 
all other related project documentation will be ar
chived in the WACC Division of Archeology Proj
ect archives, and photographs will be archived in 
the WACC MCR archives under Accession No. 98:6. 

Analytical Methods 

Analytical methods for individual artifact classes 
are detailed within the appropriate chapter of this 
report. Given that the context of the recovered cul
tural materials was highly disturbed, the methods 
used have a descriptive rather than a purely analyti
cal focus. In general, these consisted of classifica
tion by material class, and artifact type, and recor
dation of metric measurements including weight, 
length, thickness, and width. Comments on artifact 
condition, use wear, and manufacturing techniques 
were included where appropriate. 
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The 1998 Excavations and 
Formation and Disturbance Processes 

Gregory £. 9ox 

This chapter summarizes the results of the 1998 
excavations in Rooms 15 and 16 at the Upper 

Cliff Dwelling. The contents and stratigraphy of in
dividual excavation units are not presented; rather, 
the rooms as circumscribed spaces are discussed, 
and room-wide profiles and plan maps are provid
ed. The results of the small-scale 1997 test excava
tions are also presented in this chapter. Individual 
rooms are treated separately, with formation and 
disturbances processes discussed using room-
specific examples. 

One of the primary research themes identified 
for the cliff dwellings at Tonto National Monu
ment is the assessment of the integrity of deposits 
and site formation processes (Elson 1997:38^40). 
The implications of the excavations in addressing 
those themes are presented as specific discussions 
of deposit integrity. These themes are of particular 
importance when considering the applicability of 
any analytical procedures applied to the recovered 
archeological material—that is, in considering the 
validity and reliability of performing and interpret
ing the results of specific analyses. The analysis of 
artifacts recovered from sites lacking integrity or 
context may not produce reliable analytical results 
pertinent to some research questions and can lead 
to erroneous conclusions regarding time, associa
tions, or content. Consequently, the identification 
of significantly disturbed archeological deposits 
may eliminate a variety of research problems from 
consideration. 

Elson's (1997:39) discussions of Schiffer's 
work on formation processes is germane to this 
chapter. Schiffer's (1972, 1987) identification of 
the three types of cultural deposits—primary, sec
ondary, and de facto—is extremely important to 
assessing integrity. Given the nature of disturbance 
processes discussed below, it is my opinion that 
the vast majority of artifacts recovered from 
Rooms 15 and 16 represent secondary refuse. The 
pervasive rodent disturbances in these rooms have 
significantly reduced the chance of identifying pri
mary or de facto refuse deposits. Elson's (1997:39) 
discussion of this problem is succinct and to the 
point. He states that 

[i Identification of the type of deposit is critical in 
both archaeological interpretation and the deter
mination of methods to be used in excavation. 
For example, room floors that contain de facta 
refuse or rooms that are filled with "untrans-
formed secondary trash" that have not been pre
viously excavated and stabilized can more confi
dently be used for analytical purposes than rooms 
that are filled with "transformed" or previously 
disturbed secondary trash (Craig and Wallace 
1992; Schiffer 1976, 1987). Transformation of de
posits can occur through a number of processes, 
such as severe rodent activity. . . . This has an im
portant bearing on excavation methods because 
contexts that are demonstrated to be undisturbed 
or only moderately transformed need to be more 
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carefully excavated than those determined to be 
highly disturbed or transformed in some manner. 

As noted in Chapter 1, Elson's recommenda
tions for testing and recovery were followed during 
the course of the 1998 excavations in the Upper 
Cliff Dwelling. The results of those excavations 
and the interpretation of both formation and distur
bance processes are discussed in detail below. 

1997 Test Excavations 

Small-scale test excavations were conducted at the 
Upper Cliff Dwelling in December 1997. These 
excavations were conducted following recommen
dations formulated by Elson (1997:39^-40) that a 
depositional analysis of deposits be performed 
prior to large-scale excavations to assess deposit 
contexts. The primary purpose of the test excava
tions was to determine if room floors or occupa
tion levels could be identified from room stratigra
phy, as both rooms were scheduled for complete 
excavation. The evaluation of the integrity of the 
deposits also was an integral element of the testing 
program. 

Given the safety concerns outlined in Chap
ter 3, cross-room trenches were excluded from 
consideration during the testing project. Given the 
unconsolidated nature of the deposits, coupled 
with the unknown depth of floors in Room 15 and 
16, it was not considered prudent to open long, 
deep trenches in either room. In addition, although 
funding for the project had been identified, those 
funds had not been committed to WACC at the 
time of the testing project. Consequently, small 
units (l-x-0.5-m units) were excavated in each 
room. These units were placed at the doorway in 
the common wall between Room 15 and 16. The 
placement of these units was based on the prob
ability that their excavation would not reveal floor 
features or de facto refuse, but instead might allow 
excavators to identify a room floor. 

Because the nature of the deposits were un
known, initial excavations in Room 15 used 5-cm 
levels. Vertical depths of arbitrary levels were ex
panded to 10 cm once excavators determined they 
were in collapsed roof and wall fall. Excavation-
unit levels in Room 16 generally employed 10-cm 

levels only in the room fill. An exception to this 
level depth was an attempt to attain a level exca
vation surface in the room. 

Exposed stratigraphy in Room 15 initially sug
gested the presence of two plaster floors in the 
room. This suggestion was disproved during the 
course of large-scale excavations in the room, but 
the initial profile structured subsequent recovery 
methods (see below). Test excavations in Room 16 
revealed the presence of a burned intact plaster 
floor that was heavily damaged by rodent activity. 
Stratigraphy exposed in Room 16 also led to a 
false impression about the nature of deposits in 
this room: only one plaster floor was identified in 
the 1997 profde, but subsequent large-scale exca
vations identified two superimposed plaster floors 
in Room 16. 

Significant rodent activity within the deposits 
of Rooms 15 and 16 was noted during the 1997 
test excavations. The nature and scale of those dis
turbances, however, was much less than what was 
subsequently observed during room excavations. 
Upon completion of the testing project, cultural de
posits in the room were considered to be impacted 
by these disturbance mechanisms, but not to the 
degree documented during subsequent large-scale 
excavations. 

Regardless of the false impressions developed 
as a result of the test excavations, recovery efforts 
in Rooms 15 and 16 were designed to treat the de
posits as if they retained some degree of integrity. 
This rationale was maintained because disturbance 
processes operate independently within each room. 
Those procedures were maintained throughout the 
course of fieldwork. 

Results of the Excavations 

A total of 22.1 m' of room fill was excavated and 
screened during the 1998 excavations—8.12 m 
in Room 15 and 13.98 m in Room 16. Room 15 
encompasses approximately 7.5 m in surface 
area, and the walls of Room 16 enclose an area of 
24.5 m". Prior to excavation, the surfaces of the de
posits in the rooms were uneven, and deposits in 
both rooms tended to be deeper along the western 
margins of the rooms (Figures 4.1 and 4.2). As will 
be demonstrated below, surface room topography 
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Figure 4.1. Surface elevation map, Room I 5. 

is most likely associated with prehistoric discard 
behavior of refuse into the rooms. Surface eleva
tions, as noted in Chapter 2, were calculated as 
depths below datum. 

Because the walls of Rooms 15 and 16 rest on un
consolidated shelter-roof-fall deposits, excavations 
did not extend below levels where it was determined 

that the integrity of wall foundations would be 
compromised. Particularly in Room 15, the filled 
cell (eastern) portion of the room was not excavat
ed to the base of the common wall between Rooms 7 
and 15, as excavation of that area would have left 
the common wall between Rooms 14 and 15, and 
Rooms 15 and 7, unsupported (see Figure 1.3). 

Figure 4.2. Surface elevation map, Room 16. 
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Figure 4.3. Stylized profile of the common wall and floors between Rooms I 5 and 16. 

Similarly, although the common wall between 
Rooms 15 and 16 was excavated to its base on the 
Room 15 side, it was not excavated to the base on 
the Room 16 side. Upon completion of excava
tions in Room 15, screened sediments from this 
room were backfilled into the room to support ex
posed walls. Additionally, on the completion of 
excavations in Room 16, additional screened sedi
ments from Room 16 were placed into Room 15 to 
grade the room to improve surface drainage. 

Room I 5 

Room 15 is a small, single-story room adjacent to 
the northern wall of the rockshelter. The room is 
surrounded by Room 16 to the west; Room 14, a 
two-story room, to the south; and Room 7 to the 
east (see Figure 1.3). The room was constructed 
partially on intact shelter-roof-fall deposits and 
partly as a filled cell (in the eastern half of the 
room) to bring the room floor to a level, horizontal 
plane. Construction-related fill beneath the floor in 
Room 15 was considerably deeper than that found in 
Room 16. The room elevation map (see Figure 4.1) 
illustrates that cultural deposits were higher along 

the western wall of the room and sloped to the 
east. The deep depression mapped in the southeast 
comer of the room is related to rodent disturbances. 
A surface survey of artifacts revealed virtually no 
cultural materials. This absence of cultural materi
als is probably the result of stabilization activities 
performed in 1965 (Mayer 1965) that cleaned and 
raked the floor of the room. 

Previous stabilization activities performed in 
Room 15 (NPS 1991, 1992) were primarily restrict
ed to wall repair. However, as noted above, the 
floor was cleaned and raked in 1965, and several 
small rodent holes were backfilled in 1991 and 
1992, sometimes employing a soil cement. 

Room 15 is approximately one-third the size of 
Room 16 and is considerably smaller than the sur
rounding rooms (7 and 14). The common wall be
tween Rooms 15 and 16 was excavated to its base 
on the Room 15 side (Figure 4.3); this wall rests 
on the undisturbed shelter-roof-fall deposits. The 
floor of Room 14 is at the same level as the floor 
in Room 15, whereas the floor of Room 7 is ap
proximately 1.1 m below the floor of Room 15. 
There are two doorways into Room 15. A closed 
doorway is present in the common wall between 
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Rooms 14 and 15, and an open doorway is in the 
common wall between Rooms 15 and 16. 

Construction techniques employed in Room 15 
are identical to those used in the construction of 
other rooms in the cliff dwelling; that is, the walls 
are constructed of angular stone blocks and adobe, 
and wall intersections are simply mortared rather 
than bonded. Some evidence of preabandonment 
maintenance or repair is present, with an adobe 
buttress constructed in the northeastern corner be
tween the shelter wall and the northern end of the 
common wall between Rooms 7 and 15. Although 
the floor in this area is heavily disturbed by rodent 
activity, this buttress appears to be placed on the 
original room floor. A second large buttress is lo
cated in the northwestern corner of the room, bind
ing the common wall between Rooms 15 and 16 to 
the shelter wall. This buttress was constructed 
sometime after the abandonment of Room 15, as it 
is constructed on burned sediments above the plas
ter room floor. In addition, there is a flat slab of 
rock plastered along the northern wall (rockshelter 
wall) with adobe. This repair also is at the level of 
the original room floor. These architectural fea
tures are described below. 

The plaster floor in Room 15 (Figure 4.4) was 
heavily damaged by rodent activity. Although 
several artifacts and fragments were located and 
mapped on the floor or at the level of the floor, it is 
doubtful that the materials represent de facto ref
use deposits (i.e., materials abandoned in place). 
The floor assemblage, as mapped, consisted of 
ceramic sherds (n = 14); hammer stones (n = 5); 
a mano (n = 1); ground, pecked, or battered stone 
(n = 3); a flake (n = 1); a bone fragment (n = 1); 
a shell bracelet fragment (n = 1); and a bone awl 
fragment (n = 1). The charcoal concentration illus
trated (see Figure 4.4) in the southeastern quadrant 
of the room represents a charcoal-filled rodent run 
with the straight southern side representing the re
sult of excavation. 

Construction-Related Features 

During the course of excavations in Room 15, 
three architectural features were recorded. All of 
these features are related to prehistoric mainte
nance or repair activities and were added some

time after the initial construction of the room. The 
architectural features recorded in Room 15 include 
two wall buttresses and an adobe-cemented floor 
slab. 

Adobe Buttress Northeast Wall Corner 
This feature is a low adobe-and-rock buttress ap
plied to the corner of the common wall between 
Rooms 15 and 7 at the junction where the northern 
end of the wall meets the shelter wall (Figure 4.5). 
The adobe is similar in color and texture to that ap
plied to walls and used in roof construction. That 
portion of the buttress above the room fill was rela
tively intact, but the segment that extended below 
the surface was moist and decayed. At its widest 
point, the buttress was approximately 60 cm wide 
and extended to the level of the plaster floor. Re
cent NPS stabilization efforts grouted the crack 
between the room wall and shelter wall, and these 
repairs were evident on top of the prehistoric 
buttress. 

Adobe Buttress Northwest Corner 
This architectural feature originally was assumed 
to represent undocumented NPS stabilization ac
tivities. However, as fill was excavated from the 
room, it became apparent that the feature had a 
prehistoric origin. A review of NPS stabilization 
activities (Guthrie 1996:2:27) failed to identify 
any NPS stabilization work of this type at this loca
tion. The buttress is cone shaped and extends some 
75 cm southeast into the room at the base. From a 
wide, semicircular base, the buttress tapers to a col
umn approximately 20 cm in diameter at the top 
(Figure 4.6). This feature was constructed some
time after the abandonment of Room 15, as it sits 
on top of burned eolian sediments approximately 
20 cm above the plaster room floor. Construction 
of the buttress employs the same techniques as 
wall construction throughout the cliff dwelling. 

Adobe-and-Rock Slab 
This feature consisted of an angular boulder plas
tered with adobe at the intersection between the 
plane of the room floor and the shelter wall. Adobe 
is smoothed up the sides of the rock from the floor 
level and cements the rock to the shelter wall. The 
function of this feature is unknown. 
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Figure 4.4. Plaster floor level, 2.26 m b.d.. Room I 5. 
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Figure 4.5. Prehistoric wall buttress, 
northeast corner. Room I 5. 

Figure 4.6. Prehistoric wall buttress, 
northwest corner. Room I 5. 

Prehistoric Nonarchitectural Features 

Three distinct hearth features were identified dur
ing excavation of Room 15: two were located on 
the floor of the room, and a small ephemeral fea
ture was located within the room fill above the 
floor. 

Feature I 
This feature is an ephemeral, expedient hearth 
constructed sometime after room walls began to 
collapse and at the approximate time of a major 
collapse of the common wall between Rooms 15 
and 7. The feature was discovered between 175 
and 190 cm below datum (b.d.). The feature con
sists of a circular ash and charcoal stain in the ap
proximate center of the room (Figures 4.7 and 
4.8), with evidence of sediment oxidation under
lying the ash and charcoal. The hearth is approxi
mately 45 cm in diameter along any axis. The 

feature does not constitute a formal hearth, in that 
no pit, slabs, rock-lining or evidence of intentional 
preparations are present. The profile of the hearth 
is thin and consists of a narrow lens of charcoal-
stained soil over a thin, ephemeral oxidation stain. 

Feature 2 
Feature 2 is a formal plastered hearth in the south
eastern corner of the room (see Figure 4.4). Either 
rodent activity or moisture upheaval, or both, has 
raised the eastern side of the plastered feature ap
proximately 6 cm above the plane of the surround
ing floor. The feature is located 2.25 m b.d. and 
encompasses a 0.3-m2 area. The feature is gener
ally rectangular to oval in plan view (Figure 4.9), 
and has a faint pink tint due to oxidation, and a ba
sin-shaped depression in the center of the plaster. 
The depression is approximately 24 cm in diame
ter with a maximum depth of 9 cm. 
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Figure 4.7. Location of Feature I, expedient hearth, 1.9 m b.d., Room I 5. 
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Figure 4.8. Plan map of Feature I, Room 15. 

Figure 4.9. Plan map and profile of Feature 2, Room I 5. 
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Figure 4.10. Plan map and profile of Feature 3, Room I 5. 

Feature 3 
This hearth is a subfloor basin-shaped pit (Fig
ure 4.10) exhibiting in situ oxidation around the 
upper rim of the pit. The feature was identified at 
2.28 m b.d., at the approximate level of the room 
floor (see Figure 4.4). The hearth has been severe
ly impacted by rodents, with at least two major ro
dent runs bisecting the feature. In plan view, the 
feature is an irregular kidney shape, with a maxi
mum dimension of 58 cm north-south by 82 cm 
southwest-northeast. The pit may have been lined 
with slabs at some point, as a single oxidized slab 
is present at the base of the feature. Other rocks 
within the feature appear to be shelter roof fall 
exposed when the pit was excavated prehistorical-
ly. The hearth was filled with charcoal, charcoal-
stained earth, and large fragments of burned earth. 

Postabandonment Formation Processes 

Room 15 was abandoned and stood empty for 
some time between abandonment and subsequent 
use as a prehistoric dump. Fine-grained, well-
sorted, eolian sediments and melted adobe, void 
of artifactual remains, were deposited along the 
western wall of the room. The doorway between 
Rooms 14 and 15 was sealed sometime around 
abandonment from the Room 14 (southern) side. 
This is evidenced by the stones used to seal the 
door on the plaster floor of Room 15 that do not 
overlie any of the windblown sediments or secon
dary refuse deposits. The Room 15 side of the 
doorway is not plastered and is extremely uneven, 
with stones projecting as much as 10 cm away 
from the wall. Conversely, doorway stones on the 
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Room 14 side are even with other wall construc
tion and have been plastered over. The doorway be
tween Rooms 15 and 16 appears to have remained 
open. Remnants of a plaster floor in Room 15 indi
cate that the room was used as a dwelling, thereby 
dispelling the popular park interpretation originat
ing with Steen's (1962:12) suggestion that the 
room simply is a result of construction practices— 
namely, necessary construction of a filled cell to 
enable construction of Rooms 7, 9, and 14. 

Subsequent to the room's abandonment, other 
occupants of the Upper Cliff Dwelling began to de
posit refuse in the room. Room 15 then burned, the 
roof collapsed into the room, and collapsed struc
tural elements on the floor burned at a high enough 
temperature to oxidize previously deposited sedi
ments in the western portions of the room. As a re
sult, large fragments of the adobe ceiling or roof 
were fired, partially oxidized, and deposited in the 
room. Based on impressions in the adobe, the roof 
incorporated parallel reed or corn stalks between 
the saguaro-rib roof supports and the adobe ceil
ing. Sometime after the collapse of the roof, the 
room was temporarily reused, as evidenced by the 
placement of an expedient hearth on top of the 
adobe roof fall. Also subsequent to the room fire, 
the large buttress was constructed in the northwest 
corner of the room, joining the shelter wall and the 
east side of the common wall between Rooms 15 
and 16. This buttress was constructed on top of 
oxidized eolian sediments. 

The Upper Cliff Dwelling occupants' use of the 
room as a dump created a rather large midden with
in the room after the roof collapse. Based on plots 
of the vertical distribution of plainware ceramics, 
it appears that most of the secondary refuse depos
its was brought into Room 15 primarily through 
the common door between Rooms 15 and 16. A 
topographic plot of plainware ceramic frequencies 
(Figure 4.11) indicates that the highest number of 
ceramics were deposited directly at the common 
door, with the frequencies diminishing at greater 
distance from the door. The deposition of plain-
wares forms an alluvial-fan-like structure from the 
doorway extending out (easterly) into the room. 

An additional contribution to the deposits with
in Room 15 is wall fall from the three surrounding 
walls. Although rock and adobe fall from the com
mon wall between Rooms 15 and 16 could not be 

identified, a sequence of wall fall from the common 
walls between Rooms 15 and 7 and Rooms 15 and 
14 could be determined. A major collapse of the 
common wall between Rooms 7 and 15 occurred 
prior to the collapse of the wall between Rooms 14 
and 15, as a major architectural section of the for
mer (see Figure 4.1, the area east of Feature 1) un
derlies debris from the latter. The collapse of the 
wall between Rooms 7 and 14 caused some confu
sion in the Room 15 excavation, as it pulled down 
part of the upper-story roof from Room 14 into 
Room 15. These materials essentially folded into 
the room, resulting in a section of the roof of 
Room 14 overlying the collapsed wall. Wood asso
ciated with the roof structure of Room 14 was ex
posed to the elements and was not immediately 
buried by sediments. All wood associated with this 
level was subjected to significant carpenter bee ac
tivity, which reduced the remnants to a paper-like 
quality. Unburned wood associated with the roof 
of Room 15 and underlying the collapsed walls 
was in relatively good shape. 

The excavation profile from Room 15 (Fig
ure 4.12) adequately illustrates the sequence de
scribed above. This profile, from the lowest level, 
depicts the remnant of the plaster floor, a discon
tinuous charcoal lens overlying the floor, the melt
ed adobe deposits overlying the floor (E), a zone 
of oxidized adobe roof fall (D), a major trash and 
reuse zone (C) (this is the level of the expedient 
hearth), an area of extensive wall fall mixed with 
roof or ceiling adobe from Room 14 (B) (wall fall 
extends throughout the deposit; this zone is almost 
exclusively rock), and a level of wall fall, adobe, 
and mixed sediments consisting of decomposed 
adobe, and eolian sediments (A). 

Sediments and fill above the collapsed wall 
elements do contain some cultural materials, but 
these are assumed to relate primarily to rodent ac
tivities within the room. Fill among and between 
the collapsed walls also contain artifactual materi
als, which suggests that the walls may have col
lapsed prior to site abandonment. 

Disturbance Processes 

As indicated in Chapter 1, Room 15 was excavated 
because the effects of moisture and rodent distur
bances could not be mitigated by other measures. 
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Figure 4.1 I. Vertical distribution of plainware ceramics in Room 15, presented as a topographic plot. 
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Figure 4.12. Profile of deposits in Room 15, north view. 

Moisture, seeping from the fractured shelter roof 
above Room 15 through the unconsolidated shelter 
roof fall underlying the cliff dwelling, saturated 
sediments in the room during wet years. These epi
sodes of saturation, coupled with drying episodes, 
weakened the wall structure of the room, particu
larly between Rooms 7 and 15. This adverse effect 
resulted in the construction of buttress walls in 
Room 7 in 1995 to support the common wall. Up
on completion of the 1998 excavations in Room 15, 
it appeared that the fill saturation had other effects 
as well, including uplift and subsidence of the plas
ter floor and hearth because of the wetting and dry
ing cycles. Furthermore, floor plaster undisturbed 
by rodent activity had lost its cohesiveness, was ex
tremely fragile, and could only be identified by its 
uniform color and texture. Upon exposure to air, 
the plaster quickly decomposed and turned to dust. 

This situation, replicated in Room 16, is in marked 
contrast to Room 7, a drier room, where the plaster 
floor retains its integrity even after exposure. 

In the upper levels of the fill in Room 15, 
wood—probably from the upper-story roof of 
Room 14—had been destroyed by insect activity, 
mainly carpenter bees. This wood retained no 
structural integrity and had the consistency of de
composed paper. Attempts were made to recover 
what appeared to be heavily damaged wooden 
beams, but this wood consistently crumbled into 
centimeter-size or smaller fragments. 

By far the most significant disturbances in 
Room 15 were from rodents and other small ani
mals. These disturbances were pervasive and ubiq
uitous and continued during and after the 1998 
excavations; the two-month-long human presence 
in the cliff dwelling did not deter or diminish 
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Figure 4.13. Active rodent tunnel in floor of excavation unit. Room 15. 

rodent activity. Several recovered textile fragments 
in the room fill had been unraveled by rodents, 
walls were undermined, feature integrity was im
pacted, wood and textiles were chewed and con
taminated with rodent urine and feces, and the 
room floor was virtually destroyed. Based on the 
floor map of Room 15 (see Figure 4.4), within the 
7.5-nT floor area, only 2.5 m (33 percent) of the 
plaster floor remains. An estimated 67 percent of 
the room floor has been obliterated and destroyed. 
A large abandoned rodent nest along the center of 
the east wall of the room was sampled to determine 
its content, and numerous macrobotanical and tex
tile fragments were recovered. A more-detailed dis
cussion of the contents of this natural feature and 
their implications vis-a-vis room-disturbance pro
cesses can be found in Chapter 11. 

Active rodent runs and tunnels were encoun
tered throughout the multiple excavation units and 
levels (Figure 4.13). Several times during the exca
vations, active rodent tunnels collapsed under the 
excavators. Screened sediments from excavation-
unit levels invariably contained rodent-chewed 
plastic sheeting. 

One potential outcome of the rodent activities 
in Room 15 is the vertical compaction of cultural 
materials (see Chapter 11); that is, as rodent tun
nels were excavated, abandoned, and collapsed, 
the probability that cultural materials settled and 
compacted is extremely high. Although there is lit
tle evidence that large, heavy, artifacts were trans
ferred laterally, there is a strong suggestion that at 
least some of these materials lost their vertical con
text through time. 

Impacts of disturbances to the integrity of 
Room 15 are discussed with Room 16 in the sum
mary section of this chapter. The pervasive nature 
of the rodent activity significantly altered the na
ture and configuration of the deposits in this room, 
resulting in extensive damage to the integrity of 
the archeological record. 

Room 16 

Fill within Room 16 was considerably deeper than 
that in Room 15. A room elevation map (see Fig
ure 4.2), based on depth below datum measurements, 
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was completed prior to excavation. A map detailing 
the surface distribution of artifacts (Figure 4.14) 
also was completed. It should be noted that the dis
tribution of cultural materials on the room-fill sur
face is known to be skewed, as over the years, park 
staff and others had consolidated sherds and other 
materials into discrete piles. Regardless, all cultur
al and ecofactual materials were collected as a sur
face collection by excavation unit. 

Reports on previous stabilization activities in 
Room 16 were compiled by Guthrie (1996:2:27-
28). Although no major excavations were under
taken in this room, Guthrie documents wall repair, 
wall capping and grouting, and at least one episode 
of backfilling rodent holes (NPS 1991). 

Room 16 is approximately three times the size 
of Room 15 and incorporates two rockshelter walls 
in its construction. Wall-construction techniques 
are typical of those in the cliff dwelling. The room 
is the largest room in the Upper Cliff Dwelling 
complex and was constructed as a single-story 
room. The eastern and southern walls of the room 
are not integrated at the corner, suggesting that the 
room is an addition to the western block of large 
rooms (Rooms 17 and 19) at the rear of the shelter, 
which appear to have been constructed in a single 
episode. A closed doorway leading to Room 17 is 
located in the southern wall of the room, and an 
open doorway is present between Rooms 15 and 
16. Both doors are rectangular, although the door
way between Rooms 15 and 16 has been damaged. 
A third doorway is located in the southwestern cor
ner of the room and employs a corner of the shelter 
wall as one side of the doorway. This doorway is 
small, triangular in profile, and placed approxi
mately 2 in above the plaster floor or floors of the 
room. 

Room 16 was constructed over intact shelter-
roof-fall deposits, and the southern wall rests di
rectly on those sediments without the benefit of 
sills or other underlying support. Some fill is pres
ent along the eastern wall of the room, although as 
demonstrated by the excavations in Room 15, the 
base of the wall does rest on intact shelter-roof-fall 
deposits (see Figure 4.3). Like Room 15, it was 
considered prudent to not excavate the fill along 
this wall, thereby avoiding potential impacts to the 
wall's structural integrity. It is difficult to address 

the original heights of these walls. Although they 
are high enough to accommodate a second story, 
there is no evidence of latilla or viga holes in the 
upper parapet of the wall. 

One feature was identified in the room fill at a 
depth of approximately 40 cm below surface (b.s.) 
(15 cm below the surface of the deposit) and ap
proximately 25 cm above the upper floor. This fea
ture, discussed in detail below, is a circular concen
tration of needle grass located in the southeastern 
corner of Room 16. 

This room has two plaster occupation floors 
separated by 5-10 cm of mixed fill. The upper 
(most-recent) floor (Figure 4.15) is located slightly 
above the base of a sealed doorway in the common 
wall between Rooms 16 and 17. No features were 
associated with this occupation surface, although 
an ash stain was mapped directly above Feature 2, 
a slab-and-rock-lined hearth identified in the lower 
floor. The floor exhibits evidence of burning, as 
sections of the floor are oxidized to an orange color 
different from the buff color of plaster floors in the 
unburned rooms at the site. The upper plaster floor 
is significantly disturbed by rodent activity, with 
approximately 71 percent of the floor obliterated 
by this disturbance process. Only 7.25 m" of the 
24.5-m" floor area retains a plastered surface. 

The cultural material assemblage mapped on 
the upper floor is scattered and does not appear to 
represent de facto or primary refuse. The assem
blage contains a variety of artifact types, including 
metapodial bone awls (n = 3), a ceramic disk (n = 1), 
ceramic sherds (n = 19), a flake (n = 1), a flaked 
cobble (n = 1), a grooved maul (probably a reworked 
axe) (n = 1), a hammer stone (n = 1), a mano 
(n = 1), a broken metate (n = 1), a sandal fragment 
(n = 1), a fragment of textile (n = 1), a tessera tur
quoise fragment (n = 1), and a wooden disk (n = 1). 
Although the artifact types are diverse, there are 
no apparent patterns or concentrations of materi
als. The sherd concentration in the southeast cor
ner of the room on the upper floor is located in an 
area of massive rodent disturbance. The sherds are 
from multiple vessels. Most likely, the concentra
tion represents a single episode of secondary dis
card. Interestingly, the sherds are located in the 
center of the rodent disturbance in a concentration 
of ashy soil. This ash extends downward to the 
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Figure 4.14. Surface distribution of cultural materials in Room 16. 
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Figure 4.1 5. Upper plaster floor level, 70-75 cm b.d., Room 16. 
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southeast and appears to have its source in another 
room of the site (i.e., the ash extends under the wall). 

The lower floor (Figure 4.16) is on the same 
horizontal plane as the base of the closed doorway 
between Rooms 16 and 17 in the southern wall. 
Three features were identified with this occupation 
surface: two slab-and-rock-lined hearths and a 
plaster post support. The floor is heavily charcoal 
stained with portions of the plaster stained black 
and other portions oxidized to a bright orange color. 
Like Room 15, significant portions of the plaster 
floor have been destroyed by rodent activity. Ap
proximately 75 percent of the 24.5-nT floor area 
has been impacted by rodent activity, with only 
25 percent of the actual plaster remaining. The 
floor artifact assemblage is similar in content to 
that of the upper floor. Based on mapped artifacts, 
the floor assemblage contained a ground-stone axe 
(n = 1), a hammer stone (n = 1), manos (n = 3), a 
shell bead (n = 1), ceramic sherds (n = 23), two un
altered wood sticks (n = 2), an expedient stone tool 
(n = 1), textile fragments (n = 3), a wood foreshaft 
(n = 1), and worked stone (n = 3). 

The floor assemblage is scattered throughout 
the room, and no pattern of distribution is appar
ent. It is doubtful that the floor assemblage repre
sents any de facto or primary refuse deposits; 
rather, they are probably the result of secondary 
refuse deposition into the room. 

Subsequent to mapping, the entire lower floor 
level was removed by troweling. Two additional 
features, one architectural and one cultural, were 
discovered. The architectural feature (Figure 4.17) 
consisted of angular blocks and fragments of stone 
forming a door sill at the base of the doorway be
tween Rooms 16 and 17. The cultural feature is a 
slab-and-rock-lined hearth located approximately 
1 m north of die room's south wall (see Figure 4.17). 
In addition, an east-west stratigraphic test trench 
was excavated across the middle of the room. The 
stratigraphy of this trench is discussed in detail in 
the Postabandonment Formation Processes section. 

Features 

Architectural Feature 
The door sill (see Figure 4.17) underlying the 
lower plaster floor is integrated as part of the south 
wall of Room 16; that is, it is level with and extends 

under the base of the wall in the western portion of 
the room. The sill consists of three angular stone 
blocks and several fragments that extend up to 
50 cm into Room 16. These stones appear to be 
abutted to other stones underlying the sealed area 
of the doorway. It is unknown whether this sill ex
tends into Room 17. 

Feature I 
This feature is a circular concentration of needle 
grass (Figures 4.18 and 4.19) located approximate
ly 25 cm above the upper plaster floor. Grasses 
within the feature had a parallel orientation, were 
stacked approximately 10 cm deep, and covered an 
area of 0.68 m". The feature was approximately 
85 cm in length (north-south) by 80 cm wide (east-
west). No specific function can be ascribed to this 
feature and it is not directly related to either of the 
identified occupation surfaces discussed below. 
The size and configuration is similar to grass-lined 
storage and bedding features identified at Pine Flat 
Cave by Gifford (1980:186). The configuration of 
the Upper Cliff Dwelling feature is most like that 
described as a bedding feature by Gifford. Identifi
cation of this function may be appropriate, as Gif-
ford's features related to the Apache occupation of 
Pine Flat Cave and the radiocarbon date from Fea
ture 1 postdates the Gila phase occupation. This 
feature may simply represent storage of collected 
plant materials. The presence of this grass in the 
room has been known for some time by park staff, 
as rodents continuously have brought the materials 
to the surface. A long-held belief by park staff that 
the roof of Room 16 was thatched has been dis
pelled by these excavations, as the materials were 
isolated and not found throughout the room. 

Feature 2 
This hearth feature is a slab-and rock-lined basin-
shaped hearth (Figure 4.20) located immediately 
north of the closed doorway between Rooms 16 
and 17 at a depth of 80 cm b.d. The feature matrix 
consists of cave sediments mixed with a white-to-
gray ash. The feature was impacted by a rodent run 
along the southwestern and northwestern margins. 

Feature 3 
Feature 3 is a remnant architectural feature in that 
it is a plaster or adobe post support (Figure 4.21) 
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Figure 4.16. Lower plaster floor level, 75-80 cm b.d., Room 16. 
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Figure 4.17. Subfloor features in Room 16. 
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Figure 4.18. Plan map of location of Feature I, grass bedding, Room 16. 
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Figure 4.19. Grass bedding material, Room 16. 

Figure 4.20. Plan map and profile of Feature 2, Room 16. 
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Figure 4.21. Plan map and profile of Feature 3, Room 16. 

associated with the lower floor. This feature is sep
arated from other architectural features discussed 
in the report because those features are primarily 
wall repair or construction related. The post sup
port is similar to that depicted by Steen (1962:10) 
as a stylized reconstruction of an adobe ring sup
porting a second-story, offset, central support post 
(Figure 4.22). The feature consists of a decayed 
and rodent-damaged, horizontal, circular plate of 
adobe with a molded, flat-bottomed cup at the 
northern end. The adobe is considerably thicker 
than fragments of the plaster floor near the feature. 

The top of the feature is approximately 85 cm b.d., 
with the base extending to a depth of 94 cm b.d. 
This feature was not cross-sectioned, but left in 
place for future interpretive activities at the 
monument. 

Feature 4 
This feature is a small, slab-lined hearth (Fig
ure 4.23) located approximately 70 cm west of 
Feature 3 at a depth of 85 cm b.d. The hearth area 
inside the slabs is small, with a diameter averaging 
15 cm. The feature Till consists of a gray ash matrix. 

45 



Archeological Investigation of Rooms I 5 and 16 at the Upper Cliff Dwelling 

Figure 4.22. Stylized upper-floor adobe post support (from Steen 1962:10, Figure 4). 

Figure 4.23. Plan map and profile of Feature 4, Room 16. 
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Figure 4.24. Plan map and profile of Feature 5, Room 16. 

Feature 5 
This heath feature was located directly beneath the 
lower floor of Room 16 at a depth ranging from 86 
to 90 cm. The hearth is a rock-lined basin-shaped 
hearth (Figure 4.24) approximately 20 cm in diam
eter between the rocks around the edge of the fea
ture. The feature extends to a depth of 1 m b.d. Fill 
in the feature was a gray ash, but the feature ma
trix was highly disturbed by rodent intrusion. 

Postabandonment Formation Processes 

Construction of Room 16 was previously detailed 
in this chapter. Postabandonment formation pro
cesses, while similar to Room 15, are slightly dif
ferent in Room 16. There is some evidence of use 
of the Room 16 area prior to the construction of 
the lower plaster floor, an interpretation supported 
by the presence of a subfloor hearth (Feature 5). 
However, that hearth is immediately below the 
lower plaster floor and has been partially impacted 
and disturbed by rodent activity. At one time, this 
feature may have been an integral part of the room 
floor. 

A plaster floor was placed over both natural 
shelter-roof-fall deposits and fill dirt placed in the 
eastern portion of the room to level the floor. The 
prehistoric roof construction over Room 16 did not 
cover the entire floor area, as the sloping shelter 
wall served as part of the roof. This is supported in 
part by the differential floor staining observed. 
That is, in the section of the room with a roof (the 
eastern half), the lower plaster floor is stained and 
burned black, probably resulting from heat in a re
duced oxygen atmosphere associated with the roof 
collapsing to the floor. The lower plaster floor in 
the western half of the room, the area under the 
rockshelter roof, is oxidized to an orange color, 
suggesting that the floor was subjected to heat in 
an oxygen rich atmosphere (i.e., a roof did not col
lapse onto that area of the floor). 

Subsequent to the room burning, Room 16 was 
abandoned for a period of time. The evidence for 
this is a large textile fragment covered with rodent 
urine and feces that lay on the lower floor but was 
incorporated into plaster of the upper floor. Addi
tionally, a prehistoric rodent-nest matrix between 
the lower and upper floor was also incorporated 
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into the plaster of the upper floor. However, given 
the absence of any de facto floor assemblage on 
the lower floor, Room 16 may have been aban
doned at the time the roof burned and collapsed 
onto that floor. Conversely, the room may have 
been cleaned in preparation for construction of the 
upper plaster floor. Evidence of cleaning, in addi
tion to the presence of a floor assemblage, is sup
ported by the low density of burned roof adobe on 
the lower floor. 

Prior to construction of the upper floor, the 
room was leveled with approximately 5 cm of fill 
dirt that incorporated secondary trash deposits. A 
new plaster floor was laid down, but it lacks any 
evidence of long-term occupation (e.g., hearths, 
features, central support post, etc.). Room 16 
burned a second time, oxidizing the upper floor to 
an orange color. The adobe roof collapsed and 
fired roof plaster became concentrated along the 
eastern wall of the room. This area of the room 
was most likely covered with a constructed roof. 

Subsequent to the second burning episode and 
roof collapse, occupants of the site began to sys
tematically use this room as a trash dump. Plots 
of the vertical distribution of plainware ceramic 
sherds produced a pattern similar to that found for 
Room 15. That is, materials appear to have been 
tossed into the room from the doorway at the south
western corner of the room, creating another allu
vial-fan-like pattern (Figure 4.25). Since the upper 
floor of this room is approximately 2 m below the 
sill of this doorway, we assume that materials were 
thrown into the room rather than being carried and 
dumped in the room. Deposition in the room is not 
evenly distributed, but is concentrated directly at 
the door opening and extends east-northeast into 
the room. 

If the functional alternatives offered for Fea
ture 1 have any validity, subsequent temporary use 
of Room 16 as either a storage area or short-term 
sleeping quarters can be posited. Feature 1 is an 
isolated concentration of grasses located in south
east corner of the room where trash deposits over
lie thick trash and roof-fall deposits. The room con
tinued to be used as a midden after this feature was 
abandoned, as those deposits overlie the feature. 

Stone wall fall within Room 16 was minimal. 
By far the most frequently found architectural 
elements within the deposit were fractured, fired, 

adobe roof fragments. These fragments indicate 
only a split saguaro-rib system in use in the room 
as they lack the corn stalk or reed impressions 
found in Room 15. 

Like excavations in Room 15, unconsolidated 
deposits in Room 16 were not suitable for long, 
deep stratigraphic trenches. Based on the Room 15 
excavation, project supervisors came to the conclu
sion that the interpretation of the stratigraphy re
sulting from the small-scale testing in both rooms 
was probably unreliable. Consequently, at the be
ginning of the excavations in Room 16, the test 
unit excavated in 1998 was expanded to a 2-m-
long excavation adjacent to the east wall of the 
room. Figures 4.26 and 4.27 illustrate the stratigra
phy exposed in these excavations. By far the most 
common element in the stratigraphy is the pres
ence of fractured and decomposed fired adobe 
from the collapsed roof. What this profile does not 
illustrate, however, is the pervasive nature of ro
dent disturbances in the room deposits (see Distur
bance Processes, below). Also missing from this 
profile is any evidence of the upper plaster floor. 
The floor depicted in this profile only represents 
remnants of the lower floor. As previously illus
trated in Figures 4.15 and 4.16, cultural deposits in 
this area of the room are almost completely dis
turbed by rodent activities. 

A room-wide profile (Figure 4.28) was mapped 
during the Room 16 excavation. This profile was 
drawn along the 2E line and runs north-south along 
that line. From the base of the profile, the strata in
dicate that the lower plaster floor was constructed 
on leveled, intact shelter-roof-fall deposits, and the 
upper and lower floors are separated by a mixed 
fill zone (D). Above the occupation surfaces is a 
zone composed of a dark brown silty sediment (C) 
containing sections of uplifted plaster floor and 
burned adobe. This may be the original level of the 
trash deposited in the room prior to the second 
burning episode. The level directly above burned 
adobe (C) contains greater concentrations of 
burned adobe roof fall interspersed with decayed 
adobe and plaster (B). Finally, capping these depos
its is a deep layer of eolian sediments (A) mixed 
with melted adobe, burned roof fall, and concen
trated midden deposits. 

A second room-wide, subfloor profile was 
completed in Room 16. This profile (Figure 4.29) 
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Figure 4.25. Vertical distribution of plainware ceramics in Room 16, presented as a topographic plot. 

illustrates that the floor of the room was prepared 
prior to laying the lower plaster floor. The fill used 
to level the space consisted of silty sediments 
mixed with shelter roof fall and angular rock. 
When excavated, this zone was stained dark brown 
to black from water leaching through charcoal and 
charcoal-stained plaster. Underlying the fill is an 
area of undisturbed cave sediments that consists 
of yellow-tan sandy sediments interspersed with 
shelter roof fall. These intact natural deposits dip 
toward the eastern end of the profile, probably re
flecting excavation or leveling of the Room 15 

area in preparation for construction of the common 
wall. This particular trench was not excavated to 
the base of the wall because of structural integrity 
concerns. 

Disturbance Processes 

Excavations in Room 16 also were conducted to 
mitigate the adverse impact of water and rodent 
damage to the structure and contents of the room. 
In the recent past, since monitoring activities be
gan, moisture problems in Room 16 have been 
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Figure 4.26. Profile of west wall of expanded test trench, Room 16. 

Figure 4.27. Profile of south wall of expanded test trench, Room 16. 
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Figure 4.28. Profile of deposits in Room 16. 
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Figure 4.29. Subfloor profile trench, Room 16. 
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Figure 4.30. Subsurface rodent disturbances along eastern wall of Room 16. 

significant, but different than those in Room 15. 
Moisture from the fractured shelter ceiling falls di
rectly into Room 16, and, in wet years, a veritable 
shower of water pours into the room from the ceil
ing. Because Room 16's walls were constructed on 
compacted shelter-roof-fall deposits, the saturation-
load problems that affect Room 15 were not as 
severe. However, because the room receives very 
little sunlight, fill deposits in the room generally 
were wetter than those in Room 15. Water percolates 
through these sediments and moves downslope to 
saturate the filled cell of Room 15. The floor up
heaval and subsidence observed in Room 15 were 
not as apparent in Room 16. However, moisture in 
the room has impacted the integrity of the remnant 
plaster floors causing them to lose their cohesive-
ness. The floors are extremely fragile and consist 
of weakly bonded, well-sorted sediments that lose 
all cohesiveness on exposure—once exposed, the 
plaster floors quickly dried and turned into a dust
like sediment. 

No wooden structural elements were recovered 
from Room 16. The absence of these architectural 
elements cannot be explained. These materials 
may have burned, been reduced by faunal activity, 
salvaged by prehistoric occupants or historical-

period visitors, or may have decomposed entirely 
because of the moist conditions in the room. 

Room 16 is virtually identical to Room 15 
when it comes to the effects of rodent activity in 
the room. Rodent activities were evident through
out the deposit and continued during the excava
tions. In some ways, rodent activity in Room 16 
was more pervasive than that observed in Room 15. 
During the course of expanding the 1997 test unit 
in Room 16, the south wall of the unit (see Fig
ure 4.27) revealed a large gap in the fill between 
large blocks of roof fall in the fill matrix. Fig
ure 4.30, a photograph of that wall, does not ade
quately illustrate the extent of this activity, as 
many of the hollow spaces between the roof fall 
filled with displaced sediments as soon as they 
were exposed. This condition was noted elsewhere 
in the room, when walking across the excavation-
unit floors often resulted in the collapse of those 
floor into active rodent tunnels. 

Historical-period trash recovered from Room 15 
was discarded during the screening process. The 
frequency of these materials in the fill was low, but 
present throughout the deposits. Historical-period 
trash was collected in Room 16 to demonstrate the 
distribution and disturbances in the room. Table 4.1 
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Table 4.1. Intrusive Historical-Period Materials Recovered from Room 16 

Provenience N , • Recovery Technique Description 

XI, 3-20 cm b.d. 294 V4" dry screen gnawed plastic-sheeting fragments, white synthetic-twine 
fragment, film wrapping marked: PANATOM1C 11 KODAK 
FILM PACK 

XI, 20-30 cm b.d. 335 V4" dry screen gnawed plastic-sheeting fragments, one distal matchstick 
fragment 

XI, 30^10 cm b.d. 358 74" dry screen gnawed plastic bag fragments (one fragment with red band), 
gnawed plastic-sheeting fragments, synthetic twine 

XI, 30-40 cm b.d. 359 !/s" dry screen gnawed plastic-sheeting fragment, gnawed plastic bag fragment 
(with red band) 

X1, 40-50 cm b.d. 411 V4" dry screen gnawed plastic-sheeting fragments, gnawed plastic bag fragment 
(with red band) 

XI, 60-70 cm b.d. 476 V4" dry screen plastic-sheeting fragment 

XI, 80-90 cm b.d., 674 V4" dry screen plastic-sheeting fragments, brown wrapper-paper fragment, one 
below second floor paper label with blue-and-white design marked: . . . ATED, 

X3, 0-20 cm b.d. 304 V4" dry screen brown paper fragments, one with typed letters (possibly 
newsprint); one chewing gum wrapper in several fragments 
containing the inscription: (side 1) ADAMS\PURE CHEWING 
GUMXAMERICAN CHICLE COMPANY (with CHICLE on 
either side of second line) and (side 2) ADAMSVCalifornia 
FruitV. . . n with drawings of fruit beneath "California Fruit" and 
CHICLE to left of second line. (Adams Sons and Company, a 
chewing gum manufacturer formed in 1876, merged with other 
chewing gum manufacturers in 1899, and the company was 
renamed American Chicle Company sometime after 1899 
[Hendrickson 1976 as cited in Bradley 1995].) 

X3, 80-90 cm b.d., 663 V4" dry screen gnawed plastic-sheeting fragments 

below second floor 

X4, 70-75 cm b.d. 517 V4" dry screen gnawed plastic-sheeting fragments 

X5, 8-20 cm b.d. 389 vx" dry screen one blue paper-wrapper fragment (chewing gum wrapper?) 

X5, 30^-0 cm b.d. 406 V4" dry screen bituminum fragments, brown paper-wrapper fragments, 
cellophane fragment 

X5, 40-50 cm b.d. 426 V4" dry screen brown paper wrapping charred in sections 

X5, 50-60 cm b.d. 459 V4" dry screen aluminum-backed wax paper fragment (possibly a candy 
wrapper), newsprint fragments with one large piece containing 
advertisements on one side and a story on the other; no date 
observed on the newsprint 

X5, 86 cm b.d. 598 V4" dry screen tissue paper fragment 

X5, 6, 11, 17; TP2, 649 floor clean-up plastic wrapper 
27; 80-90 cm b.d. 

X I I , 76 cm b.d. 542 V4" dry screen shotgun shell, paper cartridge and brass bass, with a headstamp: 
U.M.C. COANQ 12\NITROCLUB (Union Metallic Cartridge 
Company of Bridgeport Connecticut was incorporated in 1867, 
then merged with the Remington Arms Company in 1912 and 
became the Remington U.M.C. [Remington 1998].) 

XI3, 6-20 cm b.d. 298 V4" dry screen brown paper wrapping fragments, gnawed plastic-sheeting 
fragment, one aluminum clip 

continued on next page 
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Table 4.1 (continued) 
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Provenience ^ rj Recovery Technique Description 

XI3, 20-30 cm b.d. 342 V4" dry screen brown paper-wrapping fragments, gnawed plastic-sheeting 
fragments, one Kodak film box end flap with inscription: 
. . . X.\3'/4 x 5V2 IN.\KODAK\FILM\V 122 

XI3, 40-50 cm b.d. 391 VA" dry screen plastic-sheeting fragment, one geotextile fragment 

X13,50-60 cm b.d. 431 VA" dry screen plastic-sheeting fragments 

XI3, 60-70 cm b.d. 469 VA" dry screen plastic-sheeting fragments 

XI3, 60-70 cm b.d. 471 heavy-fraction float plastic-sheeting fragment 

XI3, 75-90 cm b.d., 677 VA" dry screen gnawed plastic-sheeting fragments, synthetic twine, rubber band 

below lower floor fragments 

X14, 80 cm b.d. 651 VA" dry screen gnawed plastic-sheeting fragment 

X15, 0-20 cm b.d. 307 V4" dry screen plastic-sheeting fragment 

X15,20-30 cm b.d. 355 VA" dry screen plastic-sheeting fragments 

X15, 30^)0 cm b.d. 376 VA" dry screen plastic-sheeting fragments 

X15, 40-50 cm b.d. 382 VA" dry screen gnawed plastic-sheeting fragments 

X15, 50-60 cm b.d. 442 VA" dry screen plastic-sheeting fragments 
X15, 85-90 cm b.d., 668 VA" dry screen plastic-sheeting fragments 
below second floor 

X17,80-90 cm b.d. 328 VA" dry screen plastic-sheeting fragment 

X19,73 cm b.d. 567 ? plastic-sheeting fragments 

X19, 73 cm b.d. 567 VA" dry screen plastic-sheeting fragments 

X19, 80 cm b.d. 644 VA" dry screen gnawed plastic-sheeting fragments, synthetic twine 

X19, 80 cm b.d. 645 V&" dry screen plastic-sheeting fragments, one geotextile fragment, synthetic-
twine 

X20, 74 cm b.d. 554 VA" dry screen plastic-sheeting fragments 

X20, 74 cm b.d. 555 V%" dry screen plastic-sheeting fragments 

X20, 90 cm b.d. 610 V4" dry screen plastic-sheeting fragments, one aluminum clip 

X20, 90 cm b.d. 611 '/g" dry screen plastic-sheeting fragment 

X20, 75 cm b.d- 612 heavy-fraction float one geotextile fragment 
lower floor 

X21, 90 cm b.d. 620 VA" dry screen plastic-sheeting fragment 

X23, surface 264 surface collection plastic-sheeting fragment 

X23, 3-20 cm b.d. 301 VA" dry screen plastic-sheeting fragment 

X23,20-30 cm b.d. 352 VA" dry screen plastic-sheeting fragment 

X23, 20-30 cm b.d. 353 '/g" dry screen plastic bag fragment (one with red band, one with white band) 

X23,40-50 cm b.d. 373 VA" dry screen one aluminum clip 

X23, 50-60 cm b.d. 440 !/g" dry screen plastic-sheeting fragment 

X23,60-70 cm b.d. 492 VA" dry screen plastic-sheeting fragments 

X23/24, 79 cm b.d. 570 VA" dry screen plastic-sheeting fragments 

X24, surface 264 surface collection brown paper wrapping 

X24, 60-70 cm b.d. 498 VA" dry screen plastic-sheeting fragments 

X24, 89 cm b.d. 637 VA" dry screen aluminum clip, synthetic twine 

X25,91cmb.d. 634 VA" dry screen plastic-sheeting fragment 

subfloor trench, 684 VA" dry screen plastic-sheeting fragments 
west half 
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Figure 4.3 I. Vertical distribution of historical-period materials, Room 16. 

lists the recovered materials by levels, and Fig
ure 4.31 is a graphic representation of the distribu
tion of historical-period trash by number of units 
and vertical level within Room 16. It is interesting 
to note, more historical-period trash was recovered 
on or adjacent to the prehistoric occupation floors 
than was recovered in the upper levels of the 
deposit. 

In summary, as a result of rodent activities in 
Room 16, walls were undermined, prehistoric wall 
bonds were destroyed, features were impacted, the 
plaster floors were 70-75 percent destroyed, tex
tiles and other organic materials were contaminated 
with urine and feces and chewed, and rodents col
lected and redeposited textiles and macrobotanical 
remains in rodent runs. There is some evidence, 
primarily in the southeastern corner of the room, 
that rodents were bringing in materials from other 
rooms and depositing them in Room 16. The large 
rodent-disturbed area in X5 and X6 were fdled with 
ash, uncarbonized seeds, bits of textile, and other 

materials. In excavations through the lower floor, 
this rodent disturbance was traced downward and 
under the southeast corner of the room into the area 
of Room 14. The ashy sediment matrix seems to 
have an origin in Room 14, a room Steen (1962:12) 
excavated and documented as a two-story burned 
structure. 

Dering's work, presented in Chapter 11, adds 
additional strength to the argument that the floor 
deposits in Room 16 are disturbed. As an example, 
Dering identified the presence of recent invasive 
plant species from samples of macrobotanical ma
terials recovered from the floor deposits. Addition
al support for the pervasive nature of rodent distur
bances in the room is found in the recovery of 
chewed plastic sheeting in numerous excavation-
unit levels. Continued activity was documented by 
the recovery of a rodent-chewed fragment of a gray 
geotextile fabric the excavation crew had installed 
only three weeks prior to the recovery of the frag
ment. This fragment was recovered directly under 
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the lower floor level in an active rodent run within 
shelter-roof-fall deposits. 

Vertical compaction of cultural materials in 
Room 16 is suspected, but not clearly demon
strated. The presence of large fragments of burned 
adobe roof fall forming compact mounds in the fill 
may have mitigated some of that effect. Impacts of 
disturbance processes to the integrity of deposits in 
Room 16 are pervasive and ubiquitous. In particu
lar, rodent activity impacted the nature and config
uration of the deposits in such a way that the valid
ity and reliability of any comparative studies are 
considered questionable at best. 

Summary 

Excavations in Rooms 15 and 16 in 1998 followed 
protocols established by Fox (1996a: 19) and elabo
rated on by Elson (1997:40). In particular, prior to 
starting the major excavations, small-scale control 
excavations were completed. Based on those lim
ited tests, the excavation strategy and recovery 
techniques were designed to recover materials and 
information as if all three types of refuse—primary, 
undisturbed secondary, and de facto—were present 
within the rooms. As excavations progressed, how
ever, it became apparent that this was not, in fact, 
the case. 

It is difficult to stress how disturbed Rooms 15 
and 16 were. Based on observations made and doc
umented during the 1998 fieldwork, the integrity 
of cultural deposits in Rooms 15 and 16 is consid
ered to be severely compromised. Other than floor 
features (two in Room 15 and four in Room 16), 
there remains no de facto refuse in either Room 15 
or Room 16. However, all of these features were 
disturbed to some degree by rodent activities. It is 
apparent that these rooms were abandoned prior to 
burning, and no in-use materials remained on the 
occupation surfaces. Primary refuse in these rooms, 
if present, cannot be differentiated from secondary 
deposits because of massive and pervasive rodent 
disturbances. Although mapping of plots of the 
vertical distribution of plainware ceramic sherds 
does aid in the identification of midden toss zones 
(Binford 1978) within the individual rooms, obser
vations on the extreme rodent disturbance within 
those rooms lead to the conclusion that most of the 

artifacts within the room represent transformed sec
ondary trash deposits. As a result of this conclu
sion, research questions that can be addressed in 
the following sections of this report are limited. 

Regardless of the nature and degree of the dis
turbances, the plots of the vertical distribution of 
plainwares suggest a sequence of room abandon
ment. Figure 4.32 combines the two topographic 
plots of plainware frequencies in Rooms 15 and 
16. Because the doorway between Room 14 and 
15 was sealed close to the time the room was aban
doned, cultural materials that constitute the con
stituent parts of the midden were discarded into 
the room from Room 16. Likewise, the common 
door between Room 16 and 17 was sealed some
time after the lower floor in Room 16 was aban
doned and materials were deposited on the upper 
floor from the doorway in the southwest corner of 
the room. This sequence suggests that Room 15 
potentially was abandoned prior to Room 16, in 
that there is a 2-m drop from the southwestern 
doorway in Room 16. The suggestion here is that it 
is doubtful that the prehistoric inhabitants would 
make the effort to climb into Room 16 and cross 
the room to dump waste into Room 15 if Room 16 
was abandoned. 

Although Rooms 15 and 16 are severely dam
aged by water and rodent activity, it appears that 
much of this damage is confined to these rooms 
and possibly others along the northern shelter wall. 
Park staff have identified this area of the site as the 
area most impacted by water damage, and Swann's 
report, coupled with staff observations, indicate 
that Rooms 15 and 16 are "preferred" areas of ro
dent activity. Consequently, based on the 1998 ex
cavations and other data, it is suspected that while 
rodent and water damage may be present within 
other unexcavated rooms at the cliff dwelling, the 
scale of that damage may be considerably less than 
that observed in Rooms 15 and 16. This supposi
tion remains to be tested. 

Attempts have been made in the following arti
fact analysis chapters to maximize the information 
recovered from these disturbed deposits. In some 
cases, analysts were limited to producing descrip
tive reports of materials. In other cases—obsidian 
sourcing, ceramic temper analyses, and portions of 
the botanical and faunal analyses—the integrity of 
the deposits has little influence on the structure, 
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Figure 4.32. Combined topographic plot of the vertical distribution of plainware ceramics 
in Rooms I 5 and 16. 

reliability, and validity of the analyses. This is due 
primarily to the limited (approximately 100-year) 
occupation at the site. If fact, when rodent-depos
ited materials can be separated from the cultural 
deposits, preservation of cultural materials in the 
Upper Cliff Dwelling provides additional insights 
into procurement and subsistence practices during 
the Gila phase with little mixing of materials from 
earlier occupations. 

Even though disturbance processes are signifi
cant in Rooms 15 and 16, some additional informa
tion in room abandonment can be offered. Plotting 
the vertical distribution of plainware ceramics and 
combining and positioning those plots within the 
adjacent rooms (see Figure 4.32) offers some in
sight. Materials appear to have been discarded 
from Room 16 into Room 15. Materials appear to 
have been deposited into Room 16 from Area A in 
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the back of the shelter. No materials appear to have 
been deposited in either rooms through the door
ways in the south walls of the individual rooms. I 
am of the opinion, based on this depositional pat
tern, that Room 15 was abandoned before Room 16. 

For all practical purposes, the cultural deposits 
in Rooms 15 and 16 are transformed secondary 
refuse. Although analyses of materials from these 
rooms provide some reliable and valid data, com
parative analyses of these materials with those 

from relatively undisturbed deposits would not be 
a very useful pursuit. However, excavation of cul
tural materials from Rooms 15 and 16 does meet 
the goal of the project—to mitigate the adverse im
pacts of water and rodents on these deposits. Fur
thermore, excavation of the fill from these rooms 
provided the park staff a better understanding of 
the full impact of rodents on the site's structures 
and also gave them an opportunity to perform 
needed stabilization along the room's wall footings. 
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C H A P T E R 5 

Ceramics and Objects of Clay 
Andrea C. Vermeer 

The ceramic collection from Rooms 15 and 16 
of the Tonto Upper Cliff Dwelling is com

posed primarily of small sherds dating to the Gila 
phase. Though some of these sherds conjoin, no 
reconstructible vessels were recovered from the 
two rooms. The lack of reconstructible vessels 
and, with few exceptions, large sherds, restricts the 
amount of information that can be derived from 
this collection. Such information is further limited 
by the disturbed nature of the contexts where the 
ceramics were recovered. Recognition of these 
limitations culminated in the decision to attempt 
only descriptive analyses of the ceramic collection, 
the results of which are presented below. In addi
tion, this chapter includes a description of ceramic 
disks and miscellaneous clay objects. 

Methods 

After being washed in the field, recovered ceram
ics were taken to the lab where they were size 
graded through nested screens. Sherds measuring 
less than 1 inch on every axis were tallied as un
derrated rimsherds, undecorated body sherds, or 
decorated sherds (see Appendix C) and removed 
from further analyses to make the collection more 
manageable. Sherds that were greater than 1 inch 
on any axis were sorted into the categories of un
decorated rimsherds, undecorated body sherds, and 
decorated sherds. Analyses and results discussed 
below refer only to ceramics of the larger size 
grade. 

Undecorated body sherds were examined macro-
scopically at WACC by Jeremy Haines, Greg Luna, 
and Patrick Baird for exterior surface treatment, in
terior surface treatment, and temper. Because time 
did not allow an adequate sample of sherds from 
Rooms 15 and 16 to be subjected to temper analy
sis, macroscopic observations on temper are omit
ted from this chapter. Finer-scale (microscopic) 
temper and petrographic thin-section analyses of a 
sample of undecorated rimsherds were conducted 
by James Heidke and Elizabeth Miksa of the Cen
ter for Desert Archaeology, and are presented in 
Chapter 6. Haines, Luna, and Baird also classified 
undecorated body sherds into generalized ware 
categories (see later). I examined and classified 
those undecorated rimsherds not classified and ana
lyzed by Heidke and Miksa for interior and exte
rior surface treatment, temper, and vessel form. 

Gregory L. Fox examined interior and exterior 
surface treatment on the decorated ceramics initial
ly, classifying them by form and type when possi
ble, and using WACC's comparative collection, 
when necessary. I reexamined the decorated ceram
ics with the goals of refining their classification 
and expanding the analysis. 

Results 

The 1998 excavations recovered 5,011 sherds from 
Room 15 and 11,723 sherds from Room 16, for a 
total of 16,734 sherds. Sherds measuring less than 
1 inch on every axis (n = 11,357) were counted, then 
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Table 5.1 Sherd Counts, by Room 

Category 

Total sherds recovered 

Sherds < 1" 
Sherds > 1" 

Decorated sherds > 1" 
Undecorated body sherds > 1" 
Undecorated rim sherds > 1" 

Room 1 5 

5,011 

3,359 
1,652 

72 
1,482 

98 

Room 16 

11,723 

7,998 
3,725 

173 
3,288 

264 

Total 

16,734 

11,357 
5,377 

245 
4,770 

362 

eliminated from further analyses. Analyses and re
sults discussed here, therefore, refer only to those 
sherds greater than 1 inch on any axis (n = 5,377). 
Counts of undecorated body sherds, undecorated 
rimsherds, and decorated sherds of the smaller size 
grade are provided in Appendix C, broken down 
by excavation-unit level and by catalog number. 

Counts of undecorated body sherds, undecorated 
rimsherds, and decorated sherds of all size grades 
are broken down by room in Table 5.1. 

Of rim- and body sherds greater than 1 inch, 
4.6 percent (n = 245) are decorated, defined here as 
painted on the interior and/or exterior, and 95.4 per
cent (n = 5,132) are undecorated. Table 5.2 

Table 5.2. Summary of Ceramic Types and Wares Found in Rooms 15 and 16 

Type or Ware 

Indeterminate 
Obliterated corrugated 

Plainware 

Redware or brownware 
Salado Red 

Subtotal undecorated 

Cibola White 
White Mountain Red Ware 

Fourmile Polychrome 
Gila Polychrome 

Gila Polychrome interior/ 
Tonto Polychrome exterior 
Pinedale Black-on-white 

Pinto Polychrome 

Salado White-on-red 
San Carlos Red-on-brown 

Tonto Polychrome 
Unidentifiable/unknown 

Subtotal decorated 
Total 

n 

361 
1,022 

2,190 

1,393 
166 

5,132 

4 
2 

13 
154 

4 

5 

6 

1 

2 
20 

34 

245 

5,377 

% 

6.7 

19.0 
40.7 

25.9 

3.1 
95.4 

0.1 

0.0 
0.2 
2.9 
0.1 

0.1 
0.1 

0.0 
0.0 
0.4 
0.6 

4.5 
99.9 

Estimated Age Range (A.D.)a 

1200-1350h 

1320/1325-1400''" 

post 1300?c, 1320-1450" 

1250/1270-13 50b,c 

post 1250?c, 1270-1350" 

1200-1350" 

post 1300?c, 1270-1400" 

post 1300", 1320-1450" 

' Estimated age ranges are provided only for ceramics identified to the level of type; 
bWood 1987; cCiolek-Torrello, Whittlesey, and Deaver 1994; ''McCartney et al. 1994. 
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Type or Ware 

Indeterminate 

Obliterated corrugated 

Plainware 

Redware or brownware 

Salado Red 

Subtotal undecorated 

Cibola White 

White Mountain Red Ware 

Fourmile Polychrome 

Gila Polychrome 

Gila/Tonto Polychrome 

Pinedale Black-on-white 

Pinto Polychrome 

Salado White-on-red 

San Carlos Red-on-brown 

Tonto Polychrome 

Unidentifiable/unknown 

Subtotal decorated 

Total 

n 

113 

243 

753 

412 

59 

1,580 

1 

0 

3 

53 

3 

0 

1 

1 

0 

8 

2 

72 

1,652 

Room 1 5 

% 
Decorated 

or 
Undecorated 

7.2 

15.4 

47.7 

26.1 

3.7 

100.1 

1.4 

0.0 

4.2 

73.6 

4.2 

0.0 

1.4 

1.4 

0.0 

11.1 

2.8 

100.1 

% All 
Ceramics 

6.8 

14.7 

45.6 

24.9 

3.6 

0.1 

0.0 

0.2 

3.2 

0.2 

0.0 

0.1 

0.1 

0.0 

0.5 

0.1 

100.1 

n 

248 

779 

1,437 

981 

107 

3,552 

3 

2 

10 

101 

1 

5 

5 

0 

2 

12 

32 

173 

3,725 

Room 16 

% 
Decorated 

or 
Undecorated 

7.0 

21.9 

40.5 

27.6 

3.0 

100.0 

1.7 

1.2 

5.8 

58.4 

0.6 

2.9 

2.9 

0.0 

1.2 

6.9 

18.5 

100.1 

% All 
Ceramics 

6.7 

20.9 

38.6 

26.3 

2.9 

0.1 

0.1 

0.3 

2.7 

0.0 

0.1 

0.1 

0.0 

0.1 

0.3 

0.9 

100.1 

% All 
Decorated 

or 
Undecorated 

7.0 

19.9 

42.7 

27.1 

3.2 

99.9 

1.6 

0.8 

5.3 

62.9 

1.6 

2.0 

2.4 

0.4 

0.8 

8.2 

13.9 

99.9 

presents frequencies of these sherds by type or 
ware and provides the current age-range estimate 
for each type. Table 5.3 provides type or ware fre
quencies, expressed as percentages of decorated or 
undecorated (whichever is applicable) sherds in 
the collection per room and overall. In reexamin
ing the decorated sherds, it became apparent that 
several sherds could be conjoined. The effects of 
conjoining sherds on the frequencies of decorated 
types are demonstrated in Table 5.4, with any num
ber of conjoining sherds being counted as one sherd. 

Undecorated Ceramics 

Undecorated ceramics, as used here, is a category 
incorporating all ceramics lacking interior or exte
rior paint. Following the methods established in 

the Center for Desert Archaeology's Roosevelt 
Community Development Study (RCDS) (Stark 
1995a), "plainwares" refer here to unslipped, non-
corrugated sherds, "redwares" and/or "brown-
wares" refer to slipped sherds ranging in color 
from yellow to dark red to brown, and "obliterated 
corrugated" refers to all sherds with that surface 
treatment. Classification of ceramics in this subcol-
lection does not reach the type level except in the 
case of Salado Red sherds, which are distinctive 
and readily identifiable. Several of the sherds are 
heavily burned, so both oxidation and reduction of 
sherd surfaces complicate classification in the Up
per Cliff Dwelling subcollection. Thus an "indeter
minate" category is used where surface alteration 
prevents a confident assessment of the presence or 
absence of surface treatment. Sherds fitting into 
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Table 5.4 Refitted Decorated Sherds, by Room 

Cibola White 
White Mountain Red Ware 

Fourmile Polychrome 

Gila Polychrome 

Gila/Tonto Polychrome 
Pinedale Black-on-white 

Pinto Polychrome 

Salado White-on-red 

San Carlos Red-on-brown 

Tonto Polychrome 
Unidentifiable/unknown 

Total 

Re 

n 

0 

0 
3 

42 

1 
0 

1 
1 
0 
7 

2 

57 

)om 1 5 

% Decorated 

0.0 
0.0 
5.3 

73.7 

1.8 

0.0 
1.8 

1.8 

0.0 

12.3 

3.5 
100.2 

Ro 

n 

3 
2 
9 

81 

1 
3 
4 
0 
1 

11 

27 

142 

om 16 

% Decorated 

2.1 

1.4 

6.3 

57.0 
0.7 

2.1 
2.8 

0.0 

0.7 
7.7 

19.0 
99.8 

% Total 
Decorated 

1.5 
1.0 

6.0 

61.8 

1.0 
1.5 

2.5 

0.5 

0.5 

9.0 

14.6 
99.9 

Note: Decorated sherds > 1" on any axis were used in the analysis. Total number of decorated sherds = 1 
in Room 15 = 57; in Room 16 = 142. 

99; 

the undecorated category (n = 5,132) constitute 
roughly 95 percent of sherds greater than 1 inch. 

Because two very large tables could not be ac
commodated in this volume, descriptive informa
tion on individual undecorated body sherds per 
room are on file under Project No. Tonto 1998A in 
WACC's Division of Archeology project files, and 
are available to interested researchers. This infor
mation includes the ware classifications mentioned 
above. Because these classifications are based on 
interior and exterior surface treatment (or lack 
thereof), a summary of ware counts (Table 5.5) 
provides a general idea of the frequencies of par
ticular surface treatments. 

Observations on individual undecorated rim-
sherds per room (Room 15, n = 98; Room 16, 
n = 264) are provided in Appendix D, including 
type or ware classification, vessel form, rim finish 
and form, and interior and/or exterior surface treat
ment. For Room 15, 48 percent (n = 47, including 
eight with interior smudging) of the recovered un
decorated rimsherds are redware or brownware, 
39.8 percent (n = 39) are plainware, 10.2 percent 
(n = 10) are obliterated corrugated, and 2 percent 
(n = 2) are indeterminate. Taking only bowl and 
jar rims into account, approximately 82.7 percent 
(n = 81) are jar rims, 15.3 percent (n = 15) are 
bowl rims, and two sherds are indeterminate, but 

Table 5.5. Undecorated Body Sherds, by Room 

Type or Ware 

Indeterminate 

Obliterated corrugated 
Plainware 

Redware or brownware 

Salado Red 

Total 

Room 15 

111 
233 
714 

365 
59 

1,482 

Room 16 

245 
752 

1,328 

860 

103 

3,288 

Total 

356 
985 

2,042 

1,225 
162 

4,770 
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Figure 5.1. Undecorated ceramic rim forms from Rooms I 5 and 16: 
(a) slight flare, (b) moderate flare, (c) pronounced flare, (d) straight, (e) slight outcurve, (f) slight incurve. 

each is either a bowl or a jar rim (see Appendix D). 
For Room 16, 45.8 percent (n = 121, including 37 
with interior smudging) of the undecorated rim-
sherds are redware or brownware, 41.3 percent 
(n = 109) are plainware, 10.2 percent (n = 27) are 
obliterated corrugated, 1.5 percent (n = 4) are 
Salado Red, and 1.1 percent (n = 3) are indetermi
nate. Again, of bowl and jar rims alone, roughly 
68.2 percent (n = 180) are jar rims, 22.3 percent 
(n = 59) are bowl rims, and 9.5 percent (n = 25) 
are indeterminate, but are either bowl or jar rims 
(see Appendix D). Other vessel forms are dis
cussed below. 

Based on the rimsherds, it appears that most of 
the undecorated ceramic vessels had a slightly 
flared rim. Though numerous straight rims are 
present, other rim forms that occur less frequently 
are slightly outcurved, slightly incurved, moder
ately flared, and pronouncedly flared. Examples of 
these are provided in Figure 5.1. 

Decorated Ceramics 

As noted previously, decorated ceramics are de
fined here as those ceramics painted on the inte
rior, exterior, or both. Decorated ceramics recov
ered from Rooms 15 and 16, both rim- and body 
sherds, include Fourmile Polychrome (Figure 5.2), 
Gila Polychrome (Figure 5.3), Tonto Polychrome 
(Figure 5.4), sherds with a Gila Polychrome inte
rior and a Tonto Polychrome exterior (Figure 5.5), 

Pinedale Black-on-white (Figure 5.6), Pinto (Pinto-
Gila?) Polychrome (Figure 5.7), Salado White-on-
red, and San Carlos Red-on-brown. Additionally, 
five sherds are present that could be classified only 
to the level of ware (three Cibola White Ware, two 
White Mountain Red Ware). Many sherds could 
not be identified to the level of type because of 
poor preservation. Decorated ceramics constitute 
roughly 5 percent of the ceramic collection greater 
than 1 inch. 

Frequencies of decorated types per room are pre
sented in Table 5.3. Proportions of Gila phase to 
Roosevelt phase ceramics in Rooms 15 and 16 are 
comparable to those obtained by Steen (1962) for the 
ceramics from Rooms 1, 2, 4-9, 12-14, 17, 19-23, 
26-27, and Area A in the Upper Cliff Dwelling, and 
to those obtained by Fox (1996a) for the ceramics 
from five additional excavation units in Area A in 
1995. Comparisons of Gila phase ceramics, how
ever, reveal differences. Steen recovered many 
more Tonto Polychrome sherds (n = 892) than Gila 
Polychrome sherds (n = 512) overall, though the 
predominant type varied from room to room. Near
ly equal amounts of Gila and Tonto Polychrome 
sherds (n = 18 and n = 15, respectively) were re
covered in the 1995 excavations (Fox 1996a:49), 
whereas Gila Polychrome clearly dominates the 
ceramics recovered from Rooms 15 and 16. 

Nearly 74 percent of the decorated ceramics 
from Room 15 are classified as Gila Polychrome, 
4.2 percent as ceramics with a Gila Polychrome 
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Figure 5.2. Fourmile Fblychrome bowl rimsherd from the Upper Cliff Dwelling: (a) exterior, (b) interior. 

interior and a Tonto Polychrome exterior, 11.1 per
cent as Tonto Polychrome, 4.2 percent as Fourmile 
Polychrome, 1.4 percent as Pinto Polychrome, 
1.4 percent as Salado White-on-red, and 1.4 per
cent as Cibola White Ware. Only 2.8 percent of the 
collection are unidentifiable or unknown types. Of 
the Room 15 decorated sherds, 86.1 percent are 
from bowls, 9.7 percent are from jars, and 4.2 per
cent are indeterminate. Most of the latter are ce
ramic disks that have been abraded and ground, 
preventing recognition of original vessel form. For 
Room 16, 58.4 percent of the decorated sherds are 
classified as Gila Polychrome, 0.6 percent as hav
ing a Gila Polychrome interior and a Tonto Poly
chrome exterior, 6.9 percent as Tonto Polychrome, 
5.8 percent as Fourmile Polychrome, 2.9 percent 
as Pinto Polychrome, 2.9 percent as Pinedale 

Black-on-white, 1.2 percent as San Carlos Red-on-
brown, 1.7 percent as Cibola White Ware, 1.2 per
cent as White Mountain Red Ware, and 18.5 per
cent as unidentifiable or unknown types. Approxi
mately 77 percent of the Room 16 decorated 
sherds are from bowls, 12.1 percent are from jars, 
and 11 percent are indeterminate—again, mostly 
ceramic disks. 

It is interesting to note that all but three of the 
Gila Polychrome sherds—two of which are indeter
minate and one of which may be Tonto Polychrome 
(see above)—are from bowls, and all but three of 
the Tonto Polychrome sherds—three of which are 
indeterminate—are from jars. Additionally, four 
sherds were recovered that had a Gila Polychrome 
interior and a Tonto Polychrome exterior (Table 5.6). 
These statistics may support the idea proposed by 
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Figure 5.3. Gila Polychrome sherds from Rooms 15 and 16: (a) bowl rim; (b) bowl body; (c) bowl; 
(d) jar rim. classified as Gila Polychrome, but possibly lonto Polychrome; (e) bowl body. 

Figure 5.4. lonto Polychrome jar body sherds from Rooms I 5 and 16. 
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Figure 5.6. Pinedale Black-on-white jar body sherds from Room 16. 

68 

Figure 5.5. Gila/lbnto Polychrome bowl rimsherds from Rooms 15 and 16: (a) exterior, (b) interior. 



Ceramics and Objects of Clay 

Table 5.6. Ceramic Forms Found in Rooms 15 and 16 

h /*%ŷ  /^i* \ T / ^ I I A 

iype or ware 

Indeterminate plain- or 
redware 

Obliterated corrugated 

Plainware 

Redware 

Salado Red 

Subtotal undecorated rim 

Cibola White 

White Mountain Red Ware 

Fourmile Polychrome 

Gila Polychrome 

Gila/Tonto Polychrome 

Pinedale Black-on-white 

Pinto Polychrome 

Salado White-on-Red 

San Carlos Red-on-brown 

Tonto Polychrome 

Unidentifiable decorated 

Subtotal decorated 

Total 

n 

2 

4 

24 

44 

0 

74 

1 

2 

X 

151 

4 

0 

5 

1 

0 

0 

25 

197 

271 

Bowls 

% 

40.0 

10.8 

16.2 

26.2 

0.0 

20.4 

25.0 

100.0 

61.5 

98.1 

100.0 

0.0 

83.3 

100.0 

0.0 

0.0 

73.5 

80.4 

44.6 

n 

3 

30 

III 

113 

4 

261 

2 

0 

1 

1 

0 

5 

1 

0 
2 

17 

0 

24 

290 

Jars 

% 

60.0 

81.1 

75.0 

67.3 

100.0 

72.1 

50.0 

0.0 

7.7 

0.6 

0.0 

100.0 

16.7 

0.0 

100.0 

85.0 

0.0 

11.8 

47.8 

Indeterminate 

n 

0 

3 

13 

11 

0 

27 

1 

0 
4 

2 

0 

0 

0 

0 

0 

3 

4 

14 

46 

% 

().() 

X.l 

x.s 
6.5 

0.0 

7.4 

25.0 

0.0 

30.8 

1.3 

0.0 

0.0 

0.0 

0.0 

0.0 

15.0 

26.5 

7.8 

7.6 

Note: Undecorated body sherds not included. 
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Steen (1962:27-28) and supported by Breternitz 
(1966:97) that Gila and Tonto Polychrome are vari
ants of the same type, less separated by time than 
originally believed. This idea, however, may be ne
gated by data from the Roosevelt Platform Mound 
Study (RPMS). Sites U:4:33/132 (Simon 1997a:351, 
Table 8.25), U:8:24/13a (Simon 1996:459, Ta
ble 7.27), and the Schoolhouse Point Mesa sites 
(Simon 1997b:363, Table 8.31), which were also 
primarily Gila phase sites, produced collections in 
which the majority of Gila Polychrome sherds 
were from bowls, but Tonto Polychrome sherds 
were more equally divided into bowl sherds and 
jar sherds. More Tonto Polychrome bowl sherds 
were present at these sites than jar sherds, but it 
should be noted that a third category, Gila/Tonto 
Polychrome, is used in this study, and the majority 
of the sherds in that category come from jars. 

Observations on individual decorated sherds 
per room are provided in Appendix E and include 
type or ware classification, vessel form, and inte
rior and/or exterior surface treatment. 

Other Forms 

Ceramic forms recovered from Rooms 15 and 16, 
excluding bowl or jar sherds, include ceramic 
disks (though many of these were likely parts of 
bowls or jars), one possible effigy fragment, and 
one animal effigy. Ground stone and wood disks 
were also recovered from Rooms 15 and 16, but 
are discussed in Chapters 8 and 11, respectively, 
and will not be addressed here. 

The ceramic disks vary in appearance. Some 
are small and thin; others are large and thick. The 
smaller disks, which are abraded, tend to be made 
from decorated sherds, though one is plain, where
as the larger disks tend to be undecorated. The 
latter may possibly be characterized as pot lids, 
whereas some archeologists have speculated that 
the former are spindle whorls (see, for example, Si
mon and Savage 1994). The smaller disks vary in 
their degree of perforation, as well. Some are com
pletely perforated from one or both sides, some are 
semiperforated on both sides, and some give no 
indication of further attempts at alteration. Diame
ters range from 32 to 108 mm, whereas disk thick
nesses range from 4 to 13 mm. Disk measure
ments, along with degree of perforation, are 

provided in Table 5.7. Five disks or disk fragments 
are undecorated, and 15 are decorated. No discrimi
nation appears to have been practiced in selecting 
decorated ceramics for disk formation: Decorated 
disks occur as Cibola White Ware, Roosevelt Red 
Ware, White Mountain Red Ware, and unidentifi
able polychrome. A representative sample of ce
ramic disks from Rooms 15 and 16 are illustrated 
in Figure 5.8. 

The possible effigy fragment from Room 16 is 
likely from a Tonto Polychrome vessel. It is pyra
midal in shape, with one side painted in red, one 
side slipped in white and painted in black, and the 
third side, which would be the point of attachment, 
devoid of decoration. This fragment is illustrated 
in Figure 5.9. 

An animal effigy was also recovered from the 
Upper Cliff Dwelling. An argillite pendant bearing 
a slight resemblance to this effigy was recovered 
during the Tonto Creek Archaeological Project 
conducted by the Center for Desert Archaeology 
and is described by Vint (1998:2) as a dog. The 
effigy recovered from Tonto National Monument 
was found in Room 16 after the completion of the 
1998 excavations during further wall stabilization 
efforts by park staff in May 1999.These stabiliza
tion efforts impacted rodent-disturbed deposits 
that, during the 1998 project, were left unexca-
vated in an attempt to retain the integrity of wall 
foundations. 

The effigy, which also somewhat resembles a 
deer (Figure 5.10), is a four-legged animal, though 
one leg has broken off and was not found. Based 
on the three remaining legs, the feet were made by 
hooking the clay forward from the legs. The rear 
left leg has such a foot, whereas the two front feet 
are broken off where they begin to come forward. 
One ear, two eyes, and a mouth are visible on the 
object (one ear has broken off), and a raised ridge 
runs along its back. A suspension hole runs length
wise through the body of the object, and its diame
ter measures 4-5 mm in the front and 4 mm in the 
back of the animal. From head to tail, the effigy is 
7.6 cm. Its height, from the top of the ear to the 
bottom of the feet, is 5.3 cm, and the body is 
2.0 cm wide. No surface treatment is evident on 
the exterior of the effigy beyond whatever pro
cesses were used to form the mouth and eye open
ings. No drill wear is apparent in the suspension 
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Table 5.7. Ceramic Disks and Disk Fragments Found in Rooms I 5 and 16 

Catalog No., 
by Room 

Room 15 

040 and 067 

127 

232 and 322 

307 
Unknown 

Room 16 

Oil 
264 and 358 

294 
294 

294 

325 
332 

335 
384 

388 

467 

476 

489 

536 

PP 15 

Type or Ware 

Cibola White 

unidentifiable polychrome 

Gila Polychrome 

plainware 
plainware 

Fourmile Polychrome 

Fourmile Polychrome 

plainware 

Fourmile Polychrome 

Gila Polychrome 
plainware 

unidentifiable decorated 

unidentifiable decorated 

unidentifiable polychrome 

unidentifiable polychrome 

unidentifiable decorated 

unidentifiable polychrome 

White Mountain Red 
unidentifiable polychrome 

plainware 

Maximum 
Diameter (mm) 

52 

52 (projected) 

43 

108 
83 

65 (projected) 

46 

66 
38 (projected) 

42 (projected) 

45 
58 (projected) 

45 
48 (projected) 

32 

40 
45 (projected) 

54 

40 
79 (projected) 

Thickness 
(mm) 

6 
4 
6 

13 

13 

6 
5 

11 

5 
4 
9 
6 
6 
5 
6 
4 
5 
6 
6 

11 

Degree of Perforation 

complete, from both sides 

indeterminate 

complete, from both sides 

none 
none 

indeterminate 
indeterminate 

none 

indeterminate 

indeterminate 

none 
complete, from both sides 

complete, from both sides 
indeterminate 

semi, from both sides 

complete, from one side 

complete, from both sides 

none 
semi, from both sides 

none 

hole, but striations are visible in the suspension 
hole at the front of the animal and run along the 
interior wall of the hole. These striations may be 
cord wear, but they appear too deep for a cord to 
be their likely cause. Instead, they might be the re
sult of an object being used to poke the hole through 
the effigy prior to firing—prefiring formation of 
the hole seems likely given the absence of drill 
wear. Broken areas display fine-sand and mica 
temper. 

In addition to the aforementioned disks, possi
ble effigy fragment, and animal effigy, several oth
er clay objects were recovered from Rooms 15 and 
16, including a ceramic bead, a pinch pot, a vessel 
handle, and several coils. Similar miscellaneous 
artifacts have been found at several sites within the 
Tonto Basin (see Beckwith 1995; Simon 1996, 
1997b; Simon and Savage 1994). 

A single bead-shaped ceramic item (Figure 5.11) 
was recovered from Room 16. A similar artifact is 
described by Simon and Savage (1994:765) as a 
bead whorl. The bead from the Upper Cliff Dwell
ing is undecorated, but smooth and red in color, 
and may have a red slip. Exterior surface treatment 
could not be confidently determined without break
ing the artifact, nor could paste or temper. The 
bead measures 18.5 mm in diameter and 11 mm in 
height. The center hole (0.45 mm) displays no evi
dence of drill or use wear and was likely formed 
prior to firing. Around the area of maximal diame
ter, slight horizontal striations are evident, but 
these are not consistent. They could, therefore, 
be the result of either prehistoric or excavation-
induced wear. Attributes of the bead are provided 
in Table 5.8, along with those of other spherical 
and round objects found. 

71 



Archeological Investigation of Rooms 15 and 16 at the Upper Cliff Dwelling 

Figure 5.8. Ceramic disks from Rooms I 5 and 16: (a, b) plainware, (c) unidentifiable polychrome, 
(d) unidentifiable decorated, (e) White Mountain Red Ware, (f) Gila Fblychrome. 
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Figure 5.9. Fbssible effigy-vessel fragment from Room 16. 

Figure 5.10. Ceramic animal effigy from 
Room 16. 

Figure 5.11. Ceramic bead from 
Room 16. 
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Table 5.8. Spherical and Round Clay Objects Found in Room 16 

Catalog 
No. 

294 

313 

325 

332 

342 

385 

454 

454 

626 

Object 

incipient pinch pot? 

bead 

incipient pinch pot? 

incipient pinch pot? 

incipient pinch pot? 

pinch pot 

clay lid? 

clay lid? 

incipient pinch pot? 

Maximum 
Diameter (mm) 

29 

19 

46 

39 

24 

43 

119 

SO 

35 

Height 
(mm) 

37 

II 

33 

27 

23 

35 

variable, 
approx. 25 

variable, 
approx. 28 

28 

Comments 

exterior surface floated? large pebble temper; 
center depression 

exterior surface slipped? slight striations 
around the area of maximal diameter 

large pebble temper; finger-shaped depression 
on interior; partially fired? 

interior depression; partially fired? 

soot blackened; resembles a very poorly 
formed jar 

unfired; jar shaped 

unfired, flattened 

unfired, flattened 

small center depression; partially oxidized 
exterior 

An undecorated pinch pot (Figure 5.12) was re
covered from Room 16. It is a crude, unfired mini
ature jar of fine silty clay, likely made by pinching 
the clay into a rough form. This jar has a slightly 
incurving rim with no definite finish, and it mea
sures 4.3 cm in diameter and 3.5 cm in height. No 
interior or exterior surface treatment is evident, 
though the exterior displays many unpatterned, 
unidentifiable impressions of various sizes. 

Five ovoid to spherical clay objects from 
Room 16 may fall into the same size category as 
the pinch pot just described, but none is convinc
ing as such. For lack of an established category, 
these are listed as incipient pinch pots (?) in Ta
ble 5.8. Two of these have one or two possible fin
ger impressions on the interior, but the pots are not 
well formed. Neither of these two objects appear 
to have been intentionally fired, but appear to be 
partially fired silty clay. One contains large sand 
pebble temper, whereas the other has smaller-grain 
sand temper. The third object is brown, possibly 
floated on the exterior, and resembles the bowl of 
a pipe, but it is sealed off at the bottom and shows 
no sign of having been attached to anything. Its 
center depression is 1 cm in diameter. The fourth 

Figure 5.12. Two views of a pinch pot from 
Room 16. 

object in this category is a small, round, sand-
tempered object, unfired or partially fired, with a 
small depression in the center. It is partially oxi
dized. The final object is more uneven than the 
others in form and has been burned black. A small 
depression is present in the object's center. Mea
surements and observations on individual objects 
are presented in Table 5.8. 

Also found in Room 16 were two unfired flat
tened clay objects with uneven surfaces that may 
or may not have functioned as lids. The objects, 
which are sand tempered, do not display any 
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surface treatment. One has a maximum diameter 
of 80 mm, whereas the second has a maximum 
diameter of 119 mm (see Table 5.8). 

A single vessel handle broken in two (Catalog 
Nos. 347 and 388) was recovered from separate ex
cavation units in Room 16. The handle is classified 
as redware because it is lightly slipped over the en
tire exterior. It is a single curved coil with a mixed 
sand and mica temper. 

Fourteen partial coils were recovered from 
Rooms 15 (n = 6) and 16 (n = 8), falling into two 
basic categories—large and small (Table 5.9). All 
partial coils from Room 15 belong to the large cate
gory. Two of these are curved and may be partial 
vessel handles, but these objects are too incom
plete for that determination. One of the curved 
pieces has a red slip, the other is plain. The four 
straight pieces are all plainware, though one is 
heavily burned and appears black. The lengths of 
the partial coils range from 26 to 56 mm, whereas 
their diameters range from 12 to 17 mm. On the 
basis of macroscopic observations, all appear to 
be sand tempered. 

The two larger partial coils from Room 16 are 
curved. One is slipped or floated on the surface, 
and may also have been part of a handle, but the 
form is somewhat uneven. Temper is not evident in 
this piece. The second larger coil is unfired and is 
hook shaped. A small nodule on one surface ap
pears to be the remnant of a larger attachment that 
has broken off. A pebble resembling quartz is the 
only temper apparent without damaging the arti
fact. Partial coils of the smaller category from 
Room 16 (n = 6) are tiny and thin, ranging from 7 
to 23 mm in length, with all diameters measuring 
from 6 to 8 mm. All are slightly curved, and at 
least two have sand temper. Temper was not ob
servable on the other four specimens. All but one 
of the smaller coils are unfired or partially fired, 
and fingerprints are evident on two of them. 

Three objects tentatively identified as clay 
squeezes were recovered from Room 16. These ob
jects are uneven, but mostly thick and cylindrical 
in form. The largest (60 mm in length, 30 mm in 
diameter) has sand temper and has been burned a 
deep red, but no surface treatment is evident. A sec
ond, smaller object, burned black, has sand temper 
as well. The last piece in this category is the most 
unevenly formed. It is not fully fired, nor does it 

have any exterior surface treatment. A sand temper 
is evident. Observations on each piece are pre
sented in Table 5.9. 

Five objects from Room 15 could not be clas
sified beyond the level of "clay object." All are 
uneven and have no definite shape. One has sand 
temper, whereas four have large pebble temper. 
They all appear to have been semifired, but none 
shows any form of surface treatment. The small
est piece measures 23 mm on its largest axis, and 
the largest measures 45 mm on its largest axis. 
Measurements on these pieces are presented in 
Table 5.10. 

Ceramic Distribution 

Because the deposits in Rooms 15 and 16 were 
heavily disturbed (see Chapter 4), the distribution 
of ceramics both vertically and horizontally cannot 
be used to make reliable inferences about past be
haviors. Refitted decorated sherds from different 
excavation units indicate lateral and vertical move
ment, but the direction of movement is not clear, 
nor is it clear if a given movement was due to pre
historic human activity or is a result of some post-
depositional disturbance. Generalized plots of 
conjoining sherds (Figures 5.13 and 5.14) show no 
depositional patterns are evident, though plots of 
undecorated ceramics suggest deposition into 
Room 15 from the doorway shared between 
Rooms 15 and 16 (see Chapter 4). 

At the base of Elson's (1997:37) hierarchical 
organization of research themes forTonto National 
Monument is integrity of deposits and site forma
tion processes. Because natural disturbances 
caused by water and rodents have almost com
pletely destroyed the integrity of the deposits in 
Rooms 15 and 16, the ceramics recovered from 
those rooms are not helpful in addressing the 
higher-order research themes that might otherwise 
be approached through ceramic analysis. Regard
ing chronology, for example, the high frequency of 
Gila phase ceramics supports what has already 
been suggested or implied elsewhere (Fox 1996a: 
Steen 1962)—that the occupation of the Upper 
Cliff Dwelling was almost entirely a Gila phase oc
cupation. Stratified deposits of high integrity that 
include diagnostic ceramics might help determine 
the construction sequence of the site and when the 
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Table 5.9. Cylindrical Clay Objects Found in Rooms 15 and 16 

Catalog No., 
by Room 

Room 15 

009 

009 

067 

112 

112 

113 

Room 16 

307 

331 

342 

347 

358 

388 

406 

406 

406 

406 

406 

406 

449 

Object 

partial coil 

partial coil 

partial coil 

partial coil 

partial coil 

partial coil 

partial coil 

clay squeeze 

clay squeeze 

partial handle 

partial coil 

partial handle 

partial coil 

partial coil 

partial coil 

partial coil 

partial coil 

clay squeeze 

partial coil 

Maximum 
Diameter (mm) 

14 

13 

14 

12 

17 

15 

14 

30 

29 

19 

18 

18 

6 

6 

7 

7 

7 

27 

8 

Length 
(mm) 

26 

29 

56 

31 

51 

33 

47 

60 

43 

34 

44 

35 

18 

7 

20 

22 

12 

33 

23 

Comments 

soot blackened 

curved, uneven 

curved; exterior surface slipped 

soot blackened in areas 

slightly curved 

conjoins with Catalog No. 388; exterior 
surface slipped 

unfired, hook shaped; an attachment has 
broken off the surface, leaving a small nodule 

conjoins with Catalog No. 347; exterior 
surface slipped 

slightly curved; fingerprints observable 

slightly curved 

slightly curved 

unfired or partially fired? fingerprints 
observable on surface; slightly curved 

slightly curved 

soot blackened 

Table 5.10. Unidentifiable Clay Objects Found in Room I 5 

Catalog 
No. 

185 

185 

185 

293 

185 

Smallest 
Axis (mm) 

9 
14 
22 
29 
35 

Largest 
Axis (mm) 

37 
23 
40 

36 

45 

Comments 

large-pebble temper 

large-pebble temper 

large-pebble temper 

sand temper 

large-pebble temper; somewhat hemispherical in shape 
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Figure 5.13. Generalized plot of conjoining decorated sherds, Room I 5. 
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Figure 5.14. Generalized plot of conjoining decorated sherds, Room 16. 
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individual dwellings were occupied, but such de
posits do not occur in the two rooms excavated in 
1998. As another example, sourcing studies might 
show whether ceramics were produced locally or 
nonlocally (see Chapter 6), but lack of stratified 
deposits and chronological control removes the 
possibility of observing changes in production pat
terns over time. Thus, though some indication ex
ists that ceramics were deposited into Room 15 
from Room 16 through a common doorway, the 
disturbed nature of the room deposits prevents 
speculation on higher-level behaviors. 

Ceramic Signatures 

Based on currently proposed ceramic signatures 
and horizon markers, the ceramic subcollection 
(greater than 1 inch) from Rooms 15 and 16 gives 
only a slight indication of a Roosevelt phase occu
pation in the Upper Cliff Dwelling, with the over
whelming majority of the ceramics indicating a 
Gila phase occupation. 

In their original definition of the Roosevelt 
phase, Gladwin and Gladwin (1935:213) dated the 
phase from AD. 1100 to 1250 and named Roose
velt Black-on-white and Pinto Polychrome as sig
nature ceramics. Doyel (1976) revised this defini
tion, proposing dates of A.D. 1200-1300 for the 
phase and adding Tonto Plain, Tonto Corrugated, 
Salado Red, Pinto Black-on-red, and Inspiration 
Red to the list of ceramic horizon markers. Crary 
et al. (1992) changed this list again, in reference to 
the Tonto-Globe region, to include 

Reserve or Tularosa, Tularosa or Pinedale, and 
Snowflake Black-on-white, St. Johns Black-on-
red and Polychrome, Pinto Polychrome, high fre
quencies of sand-tempered plain ware, moderate 
frequencies of sand-tempered red ware, and mod
erate to low frequencies of Salado Red. Corru
gated pottery is not included in this ceramic 
group [Whittlesey 1994:397). 

Archeologists still debate the definition of the 
Roosevelt phase regarding both dating and ceramic 
associations. Pinto Polychrome, the diagnostic ce
ramic for the phase, has been dated as early as the 
tenth century A.D. and as late as A.D. 1400 by vari
ous researchers. Additionally, Pinto Polychrome 

has been associated with variable ceramic temporal 
markers such as St. Johns Polychrome, Pinedale 
Black-on-red, Gila Polychrome, and Tonto Poly
chrome (for discussion of these issues, see Whittle
sey 1994:397-399). Here, I rely on the ceramic 
signature proposed by Ciolek-Torrello, Whittlesey, 
and Deaver (1994:601) to delineate the Roosevelt 
phase. This signature includes St. Johns Poly
chrome, Pinedale Black-on-red and Polychrome, 
Cedar Creek Polychrome (?), Tularosa Black-on-
white, Pinedale Black-on-white, Pinto Polychrome 
and Black-on-red, and Gila Polychrome and Black-
on-red (Pinedale style?). To date, minimal amounts 
of St. Johns Polychrome, Pinedale Black-on-red 
and Polychrome, Pinedale Black-on-white, and 
Pinto Polychrome are the only members of the 
Roosevelt phase ceramic signature that have been 
recovered at the Tonto Upper Cliff Dwelling (Fox 
1996a; Steen 1962). 

Problems of dating and association have been 
identified for the Gila phase as well, though most 
researchers place the introduction of Gila Poly
chrome, the diagnostic ceramic of the phase, some
where between A.D. 1300 and 1350 (e.g., Doyel 
1976; Reid and Whittlesey 1992; Wood 1987). As
sociations with Gila Polychrome, a type that may 
be divisible into two styles (Whittlesey 1994:402), 
vary by site and have included Tonto Polychrome, 
Pinto Polychrome, Pinto-Gila Polychrome, Sityat-
ki Polychrome, Jeddito Black-on-yellow, St. Johns 
Polychrome, Pinedale Black-on-red, Pinedale Poly
chrome, Fourmile Polychrome, San Carlos Red-on-
brown, Gila Red, Salt Red, and Salado Red. Whit
tlesey (1994:103) summarizes this problem, 
stating that: 

The ceramic signature of the Gila phase is not 
clear. Whether due to multiple temporal compo
nents or other factors, the trend among these sites 
is for Pinto Polychrome to co-occur with Gila 
Polychrome, and both to be associated with ear
lier White Mountain Red Ware such as St. Johns 
and Pinedale Polychrome and the later Fourmile 
Polychrome. 

Ciolek-Torrello, Whittlesey, and Deaver's 
(1994:601) ceramic signature for this phase in
cludes Cedar Creek Polychrome (?), Fourmile Poly
chrome, Sityatki Polychrome, Jeddito Polychrome, 
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San Carlos Red-on-brown, and Gila Polychrome 
(Chihuahua style?). It should be noted, however, 
that at the Upper Cliff Dwelling, which is primarily 
a Gila phase site, Cedar Creek Polychrome, Sityat-
ki Polychrome, and Jeddito Polychrome have not 
been found. 

For Room 15 in the Tonto Upper Cliff Dwell
ing, the Roosevelt phase is possibly represented by 
two sherds. One is a rimsherd designated Pinto 
Polychrome because it lacks an interior rim band. 
There is some indication, however, that a black 
band may have been placed 2-3 cm below the rim. 
Also, the design near the rim fits Whittlesey's 
(1994) description of the Chihuahuan style. The 
combination of these factors suggests that this ves
sel might actually be from a Gila Polychrome ves
sel and, therefore, dates to the Gila phase rather 
than the Roosevelt phase. The second sherd from 
Room 15 associated with the Roosevelt phase is a 
single Salado White-on-red body sherd. For 
Room 16, the Roosevelt phase is represented by 
five Pinedale Black-on-white sherds and five Pinto 
Polychrome sherds. Again, most of the Pinto Poly
chrome sherds are questionable in their classifica
tion, which was based primarily on the absence of 
an interior black rim band. Many of them bear strik
ing similarities to Gila Polychrome sherds from the 
site (compare Figures 5.3c and 5.7c), and might be 
better classified as Gila or Pinto-Gila Polychrome. 
Absent from both rooms are St. Johns Polychrome, 
Pinedale Black-on-red and Polychrome, Tularosa 
Black-on-white, Cedar Creek Polychrome, Pinto 
Black-on-red, and Gila Polychrome and Black-on-
red in a Pinedale style. The small number of Roose
velt phase ceramics recovered from Rooms 15 and 
16 does not likely represent an actual occupation 
during the Roosevelt phase. Rather, the paucity of 
these temporally diagnostic ceramics at the site 
suggests that their presence results from behaviors 
such as curation or reuse. 

Most of the Gila phase ceramics recovered from 
Rooms 15 and 16 are Gila Polychrome (n = 53 and 
n = 101, respectively). One jar rim (Figure 5.3d) 
classified as Gila Polychrome may be Tonto Poly
chrome, but not enough of the vessel exists to con
fidently classify it either way. Room 15 deposits 
also contained three Fourmile Polychrome sherds, 
eight Tonto Polychrome sherds, and three conjoin
ing sherds from a bowl with a Gila Polychrome 

interior and a Tonto Polychrome exterior. The same 
types were found in Room 16(10 Fourmile Poly
chrome, 12 Tonto Polychrome, and 1 Gila Poly
chrome interior/Tonto Polychrome exterior), along 
with two conjoining San Carlos Red-on-brown 
sherds. Though they are included in the ceramic 
signature for the Gila phase, Cedar Creek Poly
chrome, Sityatki Polychrome, and Jeddito Poly
chrome do not occur in the subcollection. 

Even accounting for refits, Gila phase ceramics 
constitute at least 78.3 percent of the decorated 
ceramics. This percentage might have been higher 
had preservation been good enough to prevent ero
sion or exfoliation of sherd surfaces; unidentifiable 
polychrome sherds represent 15.1 percent of the 
decorated ceramics. In Room 15, again accounting 
for refits, Gila phase ceramics constitute 93.1 per
cent of the decorated ceramics, whereas in Room 16, 
they constitute 72.4 percent. It should be noted, 
however, that Room 16 has a much higher percent
age of unidentifiable, heavily exfoliated, decorated 
ceramics than does Room 15. The high proportion 
of Gila phase ceramics recovered from Rooms 15 
and 16 supports a Gila phase occupation for the 
Upper Cliff Dwelling. 

Summary 

The ceramics recovered during the excavation of 
Rooms 15 and 16 in the Upper Cliff Dwelling at 
Tonto National Monument indicate a nearly pure 
Gila phase occupation. Only about 5 percent of the 
decorated ceramics indicate a possible occupation 
during the Roosevelt phase, whereas approximate
ly 78 percent of the collection dates to the Gila 
phase. The remaining decorated ceramics are not 
assignable to a phase because they are too poorly 
preserved or too small to be classified beyond the 
level of ware. Roosevelt phase types present in 
Rooms 15 and 16 are Pinedale Black-on-white, 
Pinto Polychrome, and Salado White-on-red. Four-
mile Polychrome, Gila Polychrome, San Carlos 
Red-on-brown, Tonto Polychrome, and a Gila-
Tonto hybrid represent the Gila phase. Decorated 
ceramics constitute around 5 percent of the sub-
collection. 

The high proportion of Gila phase ceramics rela
tive to types associated with earlier phases in the 
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sub-collection from Rooms 15 and 16 is congruent 
with the collections recovered by Steen in 1940 
and by Fox in 1995. Differences exist, however, in 
the proportions of Gila phase types to each other 
within each collection. 

Undecorated ceramics, which make up about 
95 percent of the subcollection, are typical of the 
Tonto Basin during the Gila phase. Because either 
pre- or postdepositional burning, or both, affected 
the appearance of sherds, thereby complicating 
classification to the level of type, undecorated 
ceramics fell into generalized ware categories, 
including plainware, redware or brownware, and 
obliterated corrugated. 

A small number of the recovered ceramic 
sherds had been formed into disks. All plainware 
disks appear to have been shaped prior to firing, 
and they tend to be thick and large. Decorated 
disks were shaped from sherds through abrasion 
and grinding, and are sometimes perforated or 

semi perforated. These tend to be smaller and thin
ner than the undecorated disks and likely served a 
different function. One effigy vessel fragment, 
probably from a Tonto Polychrome vessel, was 
recovered from Room 16. A few unusual and, in 
some cases, unidentifiable clay objects were re
covered from both rooms. A nearly complete 
animal effigy was recovered after further wall 
stabilization efforts in May 1999, also from 
Room 16. 

As noted above and elsewhere in this volume, 
disturbance processes negatively impacted the 
integrity of the deposits in Rooms 15 and 16. For 
this reason, elaboration on the research themes pro
posed by Elson for Tonto National Monument is 
not possible with this set of ceramics. Ceramic 
analyses, therefore, are limited to the presentation 
of descriptive information, with the purpose of pro
viding a comparative basis for other archeological 
collections. 
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Qualitative and Petrographic Analyses of Sherds 
James yH Meidke £ Elizabeth J Miksa 

A total of 175 sherds from Tonto National 
Monument was submitted by WACC to the 

Center for Desert Archaeology for temper charac
terization using the petrofacies model previously 
developed for the Tonto Basin (Heidke 1999; Heid-
ke and Miksa 1999; Miksa 1995; Miksa and Heid
ke 1995). A subset of 10 of the sherds was thin sec
tioned and point counted to check the validity of 
the temper characterizations. 

Background 

Determining the provenance of raw materials for 
pottery production must first start with an assess
ment of what types of materials were used in pro
duction, followed by an examination of the distri
bution of potential raw-material sources on the 
landscape. Prehistoric potters in the Tonto Basin 
commonly used a mixture of sand and clay for ce
ramic manufacture. Our raw-material provenance 
efforts focus on the sand temper fraction of the pot
tery because ethnographic data suggest that sand is 
commonly procured extremely close to the produc
tion location (Arnold 1985; Miksa and Heidke 
1995). The current study builds on earlier work 
involving ceramics from the Upper Tonto Basin 
(Miksa 1992; Stark and Heidke 1992), the Salt 
River arm of the Lower Tonto Basin (Miksa and 
Heidke 1995; Stark and Heidke 1998), and the 
Tonto Creek arm of the Lower Tonto Basin 
(Heidke 1999; Heidke and Miksa 1999). 

The temper resource characterization studies 
described here are grain based; they focus on the 
sand available to prehistoric potters in the Tonto 
Basin. Naturally occurring sands should be the unit 
of analysis for any provenance study or description 
of sand-tempered pottery. Sand itself is a subset of 
the clastic sediments, or materials derived from 
bedrock, that are subject to weathering, transport, 
and deposition by water and wind. The term 
"sand" as it is used here includes any unindurated 
(loose) particulate rock or mineral aggregate with 
grains that range from 0.0625 to 2.0 mm in size 
(Boggs 1992:37). The grains may be monocrystal-
line (single minerals) or they may comprise tiny 
fragments of rocks. Sands in the Tonto Basin are 
either mineral-rich or rock-fragment-rich with a 
variety of grain types; no pure quartz sands are 
found within the basin. 

Sands derived from similar source rocks that 
were formed under essentially the same conditions 
are essentially the same compositionally (Dickin
son et al. 1983). When we study sands within a 
well-defined region, such as the Tonto Basin, and 
determine that those sands can be broken into sub
sets on the basis of similar compositions, we have 
defined generic compositions. Generic composi
tions are also visible in sand-tempered pottery, 
where we characterize them as "generic" temper 
resources. Further study of the sands within a well-
defined region may determine that the generic 
sand compositions can be broken into subsets on 
the basis of additional compositional data and 
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spatial contiguity. When that is accomplished, we 
have defined petrofacies, or sand composition 
zones. Petrofacies compositions are often visible 
in sand-tempered pottery, where we characterize 
them as "specific" temper resources. Furthermore, 
quantification of sand compositions lets us recog
nize sands available within a basin ("intrabasinal" 
sands) as well as those that must have come from 
outside the basin ("extrabasinal" sands). The com
positional approach used here represents a radical 
departure from "key grain" approaches that only 
document the presence of individual grain types, 
because those approaches do not document the 
relative abundance of grain types and rarely are 
able to identify grains unique to a geographic area. 
However, one significant finding of the current 
study is that a key grain—apatite crystals—is pres
ent in wash sand samples collected close to Tonto 
National Monument. Observance of needle-like 
apatite crystals in some of the sand-tempered 
sherds submitted for analysis allowed them to be 
assigned to that area. 

Tonto Basin Petrofacies 

Miksa and Heidke (1995) provide a short history 
of petrographic studies in the Tonto Basin, and re
view the methods employed in sample collection, 
preparation, point counting, and statistical analysis 
that were used in the current study. Heidke and 
Miksa (1999) provide minor revisions to the Tonto 
Basin petrofacies model, the hand-sample identifi
cation flow chart, and discriminant-analysis model 
presented in Miksa and Heidke (1995). Those revi
sions were incorporated into the current study. 

Figure 6.1 displays the current Tonto Basin 
petrofacies map, and shows the names and letter 
designations of the petrofacies. Most of the Tonto 
National Monument is located in the Roosevelt 
Petrofacies (N). Unlike sands from other portions 
of the basin, sands from that area had not been 
described in detail prior to this project (Miksa 
1995:Table G.3). In the Roosevelt Petrofacies, 
drainages appropriate for sand sampling have been 
inundated by Roosevelt Lake. The inundation 
forced us to collect sediments situated very close 
to, or on, the mountain front. These sediments tend 
to be poorly sorted, unmixed sands from highly 

localized sources, and their compositions are vari
able from one sample to the next. Samples in the 
other petrofacies were collected farther from moun
tain fronts, and are mixtures of the highly localized 
sands that occur at the headwaters of small drain
age basins. Therefore, the Roosevelt Petrofacies 
samples are not comparable to other Tonto Basin 
sand samples. By including the samples collected 
around Roosevelt Dam as a petrofacies, we are 
making the assumption that this area would have 
constituted a petrofacies if we had been able to 
sample the drainages at an appropriate scale. 

The Roosevelt Petrofacies are described in de
tail below. 

The Roosevelt Petrofacies (N) 

The Roosevelt Petrofacies is an arkosic-lithic pet 
rofacies. Its essential components are granite, dia
base and/or altered diabase, felsic volcanic rock 
fragments, sandstone, and quartzite. Because of 
the proximity of this petrofacies to Theodore Roo
sevelt Dam, most samples had to be collected high 
up in the drainage system. This leads to two com
plications that make it difficult to compare Petro 
facies N sands to others in the Tonto Basin. First, 
Roosevelt Petrofacies sands tend to contain coarse
grained rock fragments rather than monocrystal-
line grains. Second, there is a high degree of diver
sity in terms of the quantities of grain types in 
sands from adjacent drainages. If the samples had 
been collected further down in the drainage net
work, they would have been mixed, reducing the 
heterogeneity. 

The seven sands that we have from the petro
facies can be grouped into three geographically 
defined "members," as follows. 

• Member 1: Westernmost samples near Roo
sevelt Dam (Sand samples TB-101,193,231). 
Characterized by abundant diabase, minor granite 
and free minerals, and varying amounts of quartz
ite. Altered diabase with apatite needles helps dis
tinguish this member from Petrofacies C. 

• Member 2: Central samples (Sand samples 
TB-199, 230). Characterized by common granite 
and quartz in combination with lesser plagioclase 
and potassium feldspar. Felsic volcanics (rhyolite 
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Figure 6.1. Tonto Basin petrofacies map showing names and letter designations. 
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Table 6.1. ffercentages of Grain Types Found in Roosevelt Fbtrofacies Members 

Grain Type 

Quartz 
Light plagioclase 
Dark plagioclase 
Potassium feldspar 
Pyroxene 
Magnetite/ilmenite 
Biotite 
Diabase and altered diabase 
Coarse felsic volcanic-to-microgranite 
Fine felsic volcanic-to-tuff 
Granite 
Sandstone 
Siltstone 
Granodiorite (?) 
Quartzite/metasedimentary rocks 

Member 1 

0-10 
0-10 
0-20 
0-10 
0-2 
0-2 
0-2 

30-50 
0-5 

0-10 
0-2 

0-10 
0-2 

0-10 
2-20 

Member 1 

20-30 
0-10 
0-2 
2-10 
0-2 

0-10 
0-2 
0-10 
0-2 
5-10 
10-40 
2-10 
0-2 

absent 
2-10 

Member 3 

2-10 
0-10 
0-10 
0-2 
0-10 
0-10 
0-2 
2-25 
15-20 
2-10 
0-2 

10-25 
2-10 

absent 
2-20 

or tuff), sandstone, and quartzite occur in moderate 
amounts in this member, and diabase is present. 
However, there is much less diabase than in Mem
ber 1, and fewer rock fragments than Member 3. 

• Member 3: Easternmost samples, near Tonto 
National Monument (Sand samples TB-102, 
200). Characterized by a dominance of rock frag
ments and a lack of granite and free minerals. Dia
base is present in highly variable amounts. The 
rock fragments are dominated by microgranite and 
rhyolite, but quartzite, sandstone, and siltstone are 
important components as well. It is difficult to dis
tinguish the sandstone and microgranite from one 
another; however, the presence of orange, red, 
pink, and purple granular rock fragments in con
junction with diabase should be enough to distin
guish this member. 

The three members have roughly the same 
grain types, described below, but the proportion of 
those grain types varies from member to member 
(Table 6.1). The following grain type descriptions 
are keyed to a "grain box," or "slot," located at the 
Center for Desert Archaeology (Miksa 1995; Mik-
saandHeidke 1995). 

• Quartz (Slot 1): Fine to very coarse sand size. 
White, water clear, light yellow, light pink, angular 

to round, vitreous, translucent to transparent. Water 
clear quartz, often bipyramidal, is common in sam
ples with a high proportion of volcanic grains. An
gular to round lightly colored quartz, especially in 
the fine to medium fraction, is found in all samples. 

• Light plagioclase (Slot 2): Fine to very coarse 
sand size. White, light yellow, or pink, usually 
subangular to subround, vitreous to earthy, opaque 
to translucent. The plagioclase grains often have a 
subrectangular shape, with cleavage surfaces form
ing at least two sides of the grain. Many times the 
cleavage surfaces are striated. 

• Dark plagioclase (Slot 3): Fine to very coarse 
sand size. Dark yellow, green, or gray, usually 
subangular to round, vitreous, translucent. These 
grains are not usually as well formed as the light 
plagioclase, with less pronounced cleavage sur
faces. They are not as commonly found as free 
minerals—most often dark plagioclase is seen as 
small interlocking crystals in diabase grains. 

• Potassium feldspar (Slot 4): Fine to very coarse 
sand size. Generally pink, subangular, vitreous to 
subvitreous, opaque to translucent. These grains are 
most common in the samples with granite or grano
diorite, and nearly absent in the samples with a high 
proportion of volcanic and/or metamorphic grains. 
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• Pyroxene (Slot 5): Fine to coarse sand size. 
Black, vitreous, opaque, striated, usually elon
gated. Rarely occurs as free minerals. 

• Magnetite/ilmenite (Slot 6): Fine to coarse sand 
size. Black, metallic, magnetic, usually approxi
mating a cube. 

• Biotite (Slot 7): Black, bronze, or copper-colored. 
Books or plates. Also occurs attached to volcanic 
grains. 

• Diabase and altered diabase: Unaltered diabase 
is light green or gray plagioclase intergrown with 
dark green or black pyroxene, with some magne
tite crystals. The grains vary from translucent to 
opaque (Slot 9). In altered diabase many mafic min
erals have been altered to iron oxides and chlorite 
so the diabase grains are yellow and brown. The 
plagioclase grains appear to be merely stained yel
low or brown, while the pyroxene grains are wholly 
changed to brown or reddish brown. A high propor
tion of these grains have clear or white needle-like 
apatite crystals growing through them (Slot 13). 

• Coarse felsic volcanic-to-microgranite (Slot 10): 
Fine to very coarse sand size. Red, orange, pink, 
buff, brown, all may occur with gray or black dots. 
These grains are made up of silt-sized crystals 
with an interlocking texture. The grain size is 
small enough in some cases for the grains to have 
been counted as LVF instead of LVH. These grains 
are easily confused with sandstone. However, in 
the coarser grains, the interlocking granitic texture 
of the microgranite can be distinguished from the 
rounded, cemented grains of the sandstone. 

• Fine felsic volcanic-to-tuff (Slot 11): These 
grains are aphanitic or porphyritic-aphanitic, mean
ing the individual crystals of the ground mass are 
too small to see. Sometimes flow banding or 
phenocrysts of biotite, quartz, or feldspars can be 
seen. Colors are buff, pink, white, brown, or gray. 
Grains are generally subround to round. 

• Granite (Slot 12 ): Granite is either pink plus 
white or gray plus white plus or minus yellow. 
Grain sizes are variable; many finer grained gran
ite fragments are seen, but angular, very coarse 

sand-sized grains of quartz and feldspars are found 
in some sands, suggesting the presence of coarse 
granite within the petrofacies. 

• Sandstone (Slot 14): Medium to very coarse 
sand size. Red, orange, yellow, tan, purple, pink. 
Subround to very round grains made up of round 
very fine to medium sand-sized grains cemented 
together. The orange varieties can look much like 
the microgranite. It is not easy to reliably distin
guish among the two grain types, but they are most 
important in Member 3, where they co-occur. 

• Siltstone (Slot 15): Coarse to very coarse sand-
sized grains. Subround to round yellow, brown, or 
orange grains made up of rounded coarse silt 
grains cemented together. 

• Granodiorite (?) (Slot 17): These grains look 
much like diabase, except they have a high propor
tion of dark pink feldspar in them. They often are 
altered, and some have needle-like apatite crystals, 
similar to the altered diabase. 

• Quartzite/metasedimentary rocks: Quartzite 
(Slot 18): Medium to very coarse sand. Purple, 
red, brown, green, orange, and yellow grains that 
are in turn made up of very fine to medium sand-
sized grains, often with crenulated grain boundaries. 
Texture is massive or weakly foliated. Quartzite-to-
other metasedimentary rocks (Slot 19): Medium to 
very coarse sand. Purple, red, green, yellow, some
times banded colors. Same as quartzite but tend to 
be finer grained, some may be siltstones. The large 
gray-green grains may even be chert or metamor
phosed chert. 

Identification Criteria for 
Tonto Basin Petrofacies 

Below, we present simplified Tonto Basin Petro
facies identification criteria that allow one to con
trast their appearance with that of the other Tonto 
Basin sources (after Heidke and Miksa 1999:Fig-
ure B.4). Note that the seven sand samples from 
the Roosevelt Petrofacies had to be grouped into 
three "members," because they were collected 
from highly localized sources (see above). 
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Diabasic petrofacies: 
• Armer/Cline (C): Diabase, free plagioclase, and 

pyroxene; no epidote 
• Cline/Hackberry (D): Pink-white-gray granite 

and diabase (trace metamorphics) 
• Oxbow (F): Pink/gray granite, diorite-to-grano-

diorite, and epidote; yellow plagioclase in diorite 
• Roosevelt (N): Diabase, altered diabase with apa

tite needles that cross minerals, and some quartz-
ite (Member 1 samples) 

Granitic and mixed lithic, especially volcanic 
and foliated metamorphic, petrofacies: 
• Meddler (B): Free quartz and feldspar and mixed 

lithics (especially white, gray, and black volcan
ics, diabase, and sedimentary rocks); rounded 
and angular quartz occurs in various sizes 

• Pinto (P): Granite, mixed lithics (including high-
grade metamorphics), and books of biotite; look 
for biotite attached to quartz, feldspar, or granite 
grains, but ignore biotite attached to volcanics or 
diabase 

• Roosevelt (N): Granite and rhyolite, with sand
stone and quartzite (Member 2 samples) 

• Slate (I): Granite and low-grade metamorphics 
• Wildcat-Poison Terrace (U): Generally a finer 

and rounder P; relatively high in clear quartz 

Granitic and mixed lithic, especially variable di
abasic and massive metamorphic, petrofacies: 
• Chuckwalla (M): Fine-grained lithic aggregates 

(massive dark red, red-purple, and gray grains) 
• Cline/Hackberry (D): Pink-white-gray granite 

and diabase (trace metamorphics) 
• Gisela (E): Very pink in color (but some red-pur

ple too), free round quartz, and minor metamor
phics; no diabase 

• Roosevelt (N): Fine-grained microgranite, rhyo
lite, sandstone, and quartzite; diabase present in 
highly variable amounts (Member 3 samples) 

Granitic petrofacies: 
• Ash (J): Pink and white granite with biotite; 

minor hornfels in some samples 
• Mills (L): Granite with epidote alteration; mas

sive lithics (think Petrofacies M); no diabase, 
minor pyroxenes in some samples 

• Reno (R): Hornfels (light-colored [pink, yellow, 
green, and gray] and granular) 

Metamorphic petrofacies: 
• Clover (K): Caliche, quartz, granites, and fine

grained metamorphics 
• Cocomunga (G): Foliated silver metamorphics, 

limonite stain, more free minerals than H 
• Deer (H): Foliated metamorphics (not silver, 

often green or red), and siltstone/caliche 
• Haycox (V): Similar to G, but lighter red and 

gray color; some samples have abundant yellow-
orange hornfels (granular metamorphic rocks) 

Statistical Modeling 

We have used discriminant analysis—a statistical 
technique designed to study the differences be
tween two or more groups of objects with respect 
to several variables (Klecka 1980)—to demon
strate that the compositions of the Tonto Basin 
petrofacies are statistically distinguishable from 
one another (Heidke and Miksa 1999; Miksa and 
Heidke 1995). This use of discriminant analysis 
provides: (1) a means to evaluate the degree of 
intrapetrofacies compositional variability present 
in the basin; (2) a means to predict the petrofacies 
membership of point-counted, sand-tempered 
sherds; and (3) a consistent, objective perspective 
on provenance that helps petrologists and cerami-
cists arrive at a consensus regarding a sherd's com
position and provenance. Only the latter two uses 
are addressed in this report. 

In our quantitative analyses, the compositional 
data are grouped by petrofacies; however, the 
Roosevelt Petrofacies cannot be included in the 
discriminant analyses due to the sampling scale 
problem discussed above. In the discriminant anal
ysis, individual sand and sherd samples are the ob
jects, and point count parameters, or recalculated 
parameters (combinations of point count parame
ters), are the variables. Point count parameters are 
the grain types that are counted; they vary slightly 
from basin to basin depending on the rock types 
present. The point count parameters used to devel
op the Tonto Basin model are defined in Heidke 
and Miksa (1999:Table B.l). Recalculated parame
ters are arithmetic combinations of point count 
parameters used in the statistical analysis. Those 
used for the discriminant analysis of the Tonto Ba
sin petrofacies are reported in Heidke and Miksa 
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Table 6.2. Summary of Discriminant Analysis Classification Matrix 
for Fbint-Counted Tonto Basin Sand Samples 

Note: After Heidke and Miksa (1999:Table B.4). 
' Misclassifications in predicted generic group membership and petrofacies are italicized. 
b tau = .792. 

(1999:Table B.3). The results of the Tonto Basin 
discriminant analyses reported in Heidke and Mik
sa (1999) are summarized in Table 6.2. 

Examination of Table 6.2 shows that the petro
facies membership of 144 sand samples was predict
ed accurately using the discriminating variables. 
This represents an 80.9 percent accuracy for the 
discriminant model (sum of correct predictions, 
144, divided by total prediction of all cases, 178). 
Klecka (1980:50) notes that while the percentage 
of cases predicted accurately is the most intuitive 
measure of discrimination, the magnitude of this 
percentage should be judged in relation to the ex
pected percentage of correct classifications made 
by random assignment. A proportional reduction in 
error statistic, tau, can be calculated to assist in 
that judgement. Tau gives a standard measure of 
improvement over a random assignment regardless 
of the number of groups (Klecka 1980:50-51). The 

maximum value for tau is 1.0; this value represents 
no errors in prediction. A value of zero indicates 
no improvement over random assignment. The 
value for tau calculated from the Tonto Basin data 
set is .792. This means that classification based on 
the discriminant model made 79.2 percent fewer 
errors than would be expected by random assign
ment (i.e., 34 actual errors versus 163.382 expect
ed by chance). 

Binocular Microscopic 
Characterization 

Sands and sherds were examined at 10-15x mag
nification using a Unitron ZSM binocular micro
scope fitted with a Lite Mite Series 9 circular, 
fluorescent illuminator. 
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ftetrofacies Group Membership Predicted by the Discriminant Analysis Functions Number of 

Assigned Ffetrofacies Membership Predicted = a SanA Samples 
Assigned P r e d i c t e d = 0 t h e r t n a n Assigned in Petrofacies 

Mineral-rich petrofacies 
Armer/CHne (C) 83.3% Meddler: 8.3%; Oxbow: 4.2%; Reno: 4.2% 24 
Ash (J) 100.0% 13 
Cline/Hackberry (D) 73.3% Ash: 6.7%; Meddler: 6.7%; Pinto: 13.3% 15 
Meddler (B) 73.3% Pinto: 13.3%; Wildcat-Poison Terrace: 6.7%; Clover: 6.7% 15 
Mills (L) 57.1% Ash: 14.3%; Cline/Hackberry: 14.3%; Oxbow: 14.3% 7 
Oxbow (F) 76.9% Cline/Hackberry: 7.7%; Meddler: 7.7%; Clover: 7.7% 13 
Pinto (P) 83.3% Cline/Hackberry: 16.7% 12 
Wildcat-Poison Terrace (U) 85.7% Slate: 14.3% 7 

Rock-fragment-rich petrofacies 
Chuckwalla (M) 100.0% 4 
Clover(K) 81.8% Gisela: 9.1%; Slate: 9.1% 11 
Cocomunga(G) 75.0% Clover: 12.5%; Slate: 12.5% 8 
Deer(H) 100.0% 4 
Gisela (E) 66.7% Clover: 11.1 %; Slate: 22.2% 9 
Haycox(V) 100.0% 3 
Reno(R) 75.0% Gisela: 123%; Mills: 12.5% 8 
Slate (I) 84.0% Clover: 8.0%; Gisela: 4.0%; Meddler: 4.0% 25 

Overall Tonto Basin model 80.9%b Other (same generic group): 15.7%; Other (different 178 
generic gmup): 3.4% 
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Calibration Trials 

The Tonto Basin petrofacies model and hand-sam
ple identification flow chart (Heidke and Miksa 
1999) were used by Heidke as guides to the accu
rate binocular microscopic characterization of pot
tery temper compositions. Heidke characterized the 
petrofacies membership of 148 loose sand samples 
at the start of each day in order to "set his eye" to 
their compositions. This set included most of the 
144 sands whose petrofacies membership was pre
dicted correctly by the discriminant functions, as 
well as the seven sand samples collected from the 
Roosevelt Petrofacies and two uncounted samples 
from the Haycox Petrofacies. Characterization ac
curacy ranged from 84.5 to 92.6 percent during the 
five days temper identifications were made, with a 
mean average of 88.1 percent accuracy. 

The Ceramic Sample 

A total of 175 sherds was submitted for temper 
characterization (Table 6.3). Most of these were 
rimsherds of utilitarian wares. However, because 
of abrasion and exfoliation, it was impossible to 
determine the ware and/or vessel part of five of the 
sherds submitted, and, although their temper was 
characterized, those results are not reported here. 
Furthermore, a number of conjoins between sherds 
were documented. In those cases, a single temper 
observation was recorded, along with a tally of the 
number of sherds belonging to that observation. 

Three variables were used to characterize tem
per composition. The first variable, temper type, 
was used to characterize whether or not the temper 
composition was dominated by sand or by a mica
ceous material, such as schist, phyllite, or musco-
vite mica. The second temper variable, generic 
temper source, was used to characterize the geo
graphic and tectonic origin of the temper grains 
observed. A given sherd was attributed to a generic 
source based on binocular microscopic observation 
of the rock fragments and monomineralic grains 
known to define particular geographic and tectonic-
settings. The third temper variable, specific temper 
source, was used to characterize the petrofacies of 
origin for the observed temper grains. A given sherd 
was attributed to a specific source based on the bin
ocular microscopic observation of the distinctive 
suite of rock fragments and monomineralic grains 
in the abundances known to define a particular 
petrofacies (Heidke and Miksa 1999). 

Testing the Binocular 
Microscopic Characterization 

A subset of characterized sherds was selected for 
point counting. After temper characterization was 
completed and the data verified to be free of er
rors, a list cross-tabulating the three temper vari
ables was printed. Thirty-one unique temper vari
able combinations were recorded (Table 6.4). Six 
of the 31 unique temper groups were selected for 

Table 6.3. Ceramics Submitted for Analysis 

Type of Sample, by Room 

Room 15 

Corrugated, plain-, or redware rimsherd 

Decorated ware rimsherd 

Indeterminate ware or vessel part'1 

Room 16 

Corrugated, plain-, redware rimsherd 

Decorated ware rimsherd 
Indeterminate ware or vessel part'1 

Total 

Number of 
Sherds 

46 

3 

1 

117 

4 

4 

175 

Minimum 
Number of 

Vessels 

44 

1 

1 

109 

4 

4 

163 

' Temper data not reported. 
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Table 6.4. Temper Variable Combinations Recorded in the Utilitarian Rimsherds, 
and the Final Temper Assignments of the Groups 

Unique 
Temper 
Group 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

Temper 
Type 

sand 

sand 

sand 

sand 

sand 

sand 

sand 

sand 

sand 

sand 

sand 

sand 

sand 

sand 

sand 

sand 

sand 

sand 

sand 

sand 

sand 

sand 

sand 

indeterminate 

sand 

sand 

sand 

sand 

sand 

sand 

sand 

Generic Temper Source 
(by Petrofacies)a 

J, N, P, or extrabasinal 

B, N, P, U, or extrabasinal 

D, E, M, N, or extrabasinal 

C or N (Member 1) 

B. I, N (Member 2), P, or U 

P or N (Member 2) 

B, N (Member 2), or U 

D, E, M, or N (Member 3) 

B, N, P, U, or extrabasinal 

B, I, P, or U 

I o r P 

J, P, or extrabasinal 

J, N, P, or extrabasinal 

B, N, P, U, or extrabasinal 

J, L, P, or extrabasinal 

B, I, N (Member 2), P or U 

P or N (Member 2) 

P o r J 

J or extrabasinal 

J, P or extrabasinal 

J, L, P or extrabasinal 

J, P or extrabasinal 

C or N (Member 1) 

indeterminate 

indeterminate 

J or L 

J, N, P, or extrabasinal 

D, E, M, N, or extrabasinal 

J, L, P or extrabasinal 

C or N (Member 1) 

P or N (Member 2) 

Specific Temper 
Source3 

N 

N 

N 

N 

N 

N 

N 

N 

indeterminate 

P 

P 

P 

P 

P 

P 

P 

P 

J 

J 

J 

J 

indeterminate 

C 

indeterminate 

indeterminate 

indeterminate 

indeterminate 

indeterminate 

indeterminate 

indeterminate 

indeterminate 

Number of 
Sherds 

in Group 

3 

4 

3 

10 

2 

3 

1 

15 

19 

1 

1 

11 

11 

4 

3 

3 

7 

2 

2 

2 

1 

16 

1 

1 

9 

1 

5 

1 

4 

3 

4 

Number of 
Sherds 

Point-Counted 

0 

0 

0 

2 

0 

0 

0 

2 

1 

0 

0 

2 

2 

0 

0 

0 

0 

0 

0 

0 

0 

1 

0 

0 

0 

0 

0 

0 

0 

0 

0 

Final Temper 
Source 

Assignment3 

N 

N 

N 

N 

N 

N 

N 

N 

N 

J o r P 

J o r P 

J or P 

J o r P 

J or P 

J o r P 

J o r P 

J o r P 

J 

J 

J 

J 

J 

C 

indeterminate 

indeterminate 

indeterminate 

indeterminate 

indeterminate 

indeterminate 

indeterminate 

indeterminate 

1 Abbreviations for petrofacies are provided in the text and in Figure 6. 
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Table 6.5. Summary Information on Subset of Characterized Sherds Selected for Fbint Counting 

Sample 

TNM-01 
TNM-02 

TNM-03 

TNM-04 

TNM-05 

TNM-06 

TNM-07 

TNM-08 

TNM-09 

TNM-10 

Catalog No. 

154 
664 

304 

593 

148 

304 

194 

469 

342 

569 

No. of 
Observations 

1 
I 
8 
1 
4 
4 
1 
5 
8 
6 

Room 

15 
16 

16 
16 

15 

16 

15 

16 

16 

16 

Ware 

brown corrugated 

brown corrugated 

plain- or redware 

redware 

plainware 

plainware 

plainware 

plain- or redware 

plain- or redware 

redware 

detailed petrographic analysis. The six sampled 
groups included all temper variable combinations 
containing at least 10 sherds. Although the six tem
per groups represented only about one-fifth of the 
groups recorded, they contained more than 50 per
cent of all characterized sherds (82 -t- 153 = 0.536). 
In the end, 10 sherds were selected for thin section
ing and petrographic analysis. That number repre
sents a 6.5 percent sample fraction for the entire 
data set of utilitarian rimsherds (n = 153), and a 
12.2 percent sample fraction for the sampled 
groups (n = 82). Point counting was conducted us
ing the Gazzi-Dickinson technique as described in 
Miksa and Heidke (1995). Tables 6.5 and 6.6 re
port the point counted, compositional data for 
those 10 sherds. 

Results 

Samples TNM-01 and TNM-02 were assigned to the 
unique temper group designated "4" in Table 6.4. 
According to Miksa, both of those sherds were 
tempered with a Roosevelt Petrofacies Member 1 
sand composition; thus Miksa's petrographic anal
ysis confirmed Heidke's binocular microscopic 
characterization. Similarly, samples TNM-03 and 
TNM-04 were assigned to the unique temper group 
designated "8" in Table 6.4. According to Miksa, 
both of those sherds were tempered with a Roose
velt Petrofacies Member 2 or 3 sand composition; 
thus the petrographic analysis again confirmed 

Heidke's binocular microscopic characterization. 
Based on the petrographic analysis of those four 
thin-sectioned sherds, all sherds Heidke recorded 
as tempered with Roosevelt Petrofacies sand (i.e., 
Unique Temper Groups 1-8) were assigned to that 
source (see Table 6.4). Sample TNM-10 was as
signed to the unique temper group designated "9" 
in Table 6.4. According to Miksa, that sherd was 
tempered with a Roosevelt Petrofacies Member 2 
sand composition, although Heidke had not as
signed it to a specific source. Based on Miksa's 
petrographic analysis, all sherds Heidke assigned 
to that unique temper group were reassigned to the 
Roosevelt Petrofacies (see Table 6.4). 

Because the Roosevelt Petrofacies is not includ
ed in the discriminant model, these assignments 
cannot be tested statistically. However, Miksa ob
served distinctive altered diabase grains with apa
tite needles in the Roosevelt Petrofacies sands and 
in the sand-tempered sherds assigned to that petro
facies. Numerous petrographic similarities in terms 
of grain types and textures were also observed. 
Finally, the composition of the sherds assigned to 
the Roosevelt Petrofacies overlaps with the com
position of the sands that make up the petrofacies. 
Thus, even in the absence of statistical verifica
tion, the key grain and compositional data provide 
a strong case for assigning the five point-counted 
sherds to the Roosevelt Petrofacies, and, by exten
sion, the other sherds in Unique Temper Groups 1-9. 

Samples TNM-05 and TNM-06 were assigned 
to the unique temper group designated "12" in 
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Sample Qtz Kspar Micr Plag Plagal Plaggn Muse Biot Chlr Pyr Oo Epi 

TNM-OI 

TNM-02 

TNM-03 

TNM-04 

TNM-05 

TNM-06 

TNM-07 

TNM-08 

TNM-09 

TNM-10 

8 

22 

18 

20 

67 

71 

97 

89 

101 

79 

15 

6 

12 

25 

32 

23 

36 

23 

72 

43 

0 

1 

0 

1 

8 

8 

14 

15 

24 

4 

9 

4 

4 

10 

7 

10 

1 

3 

7 

30 

85 

143 

48 

72 

75 

109 

72 

121 

159 

57 

25 

32 

18 

30 

27 

41 

37 

37 

6 

28 

3 

0 

1 

6 

2 

0 

4 

5 

2 

0 

32 

19 

23 

18 

18 

17 

28 

26 

4 

3 

21 

8 

26 

83 

5 

21 

10 

10 

2 

6 

40 

32 

4 

5 

4 

9 

3 

19 

0 

1 

64 

52 

57 

52 

42 

73 

65 
40 

13 

29 

0 

0 
0 

0 

0 

1 

0 

1 

2 

2 

Note: Point-count parameters defined in Heidke and Miksa (1999:Table B. 1). Columns for the point count parameters Lsch, Lss, 
and Lmtp are not included in this table, because no grains of these types were documented during the petrographic analysis. 

Table 6.4. According to Miksa, both of those sherds 
were tempered with a Pinto Petrofacies sand com
position; thus Miksa's petrographic analysis con
firmed Heidke's binocular microscopic character
ization. However, discriminant analysis of their 
compositional data resulted in one of those sherds 
having a predicted group membership in the Ash 
Petrofacies and the other having a predicted group 
membership in the Pinto Petrofacies. Similarly, 
both Miksa and Heidke believed that samples 
TNM-07 and TNM-08 (Unique Temper Group 13 
in Table 6.4) were tempered with a Pinto Petro
facies sand composition, but discriminant analysis 
of their compositional data resulted in one of those 
sherds having a predicted group membership in the 
Ash Petrofacies and the other having a predicted 
group membership in the Pinto Petrofacies too. Im
portantly, no misclassification occurred between 

sand samples from those two petrofacies in the dis
criminant analysis model (see Table 6.2). For that 
reason, all sherds Heidke recorded as tempered 
with Pinto Petrofacies sand (i.e., Unique Temper 
Groups 10-17) were reassigned an "Ash or Pinto 
Petrofacies" provenance (see Table 6.4). 

Point-counted sample TNM-09 was drawn from 
Unique Temper Group 22 in Table 6.4. That sherd 
is tempered with Ash Petrofacies sand according to 
Miksa and the discriminant analysis results, al
though Heidke did not assign it to a specific source. 
Based on those findings, all sherds assigned by 
Heidke to Unique Temper Group 22 were reas
signed to the Ash Petrofacies (see Table 6.4). Fur
thermore, other sherds Heidke characterized as 
being tempered with Ash Petrofacies sand (i.e., 
Unique Temper Groups 18-21) were also given a 
final assignment to that source, based on the large 
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Table 6.6. Results of Fbint Counting of Subset of Characterized Sherds 

Sample 

TNM-01 

TNM-02 

TNM-03 

TNM-04 

TNM-05 

TNM-06 

TNM-07 

TNM-08 

TNM-09 

TNM-10 

Lvf 

1 

2 

47 

39 

0 

0 

2 

0 

2 

24 

Lvm 

0 

4 

2 

0 

0 

0 

0 

3 

0 

3 

Lw 

0 

0 

0 

1 

7 

4 

0 

0 

3 

29 

Lvh 

0 

0 

0 

0 

1 

0 

0 

0 

0 

0 

Lma 

0 

1 

1 

1 

0 

1 

3 

2 

0 
4 

Lmt 

5 

3 

2 

4 

1 

8 

0 

2 

2 

4 

Lmm 

0 

0 

0 

0 

0 

0 

0 

0 

1 

0 

Lmf 

0 

0 

1 

0 

0 

0 

0 

0 

0 

0 

Lsa 

1 

0 

0 

0 

0 

0 

0 

0 

0 

0 

Lsca 

3 

0 

4 

26 

0 

0 

0 

0 

0 

0 

Caco 

0 

0 

0 

6 

0 

0 

0 

0 

0 

0 

Unkn 

5 

3 

6 

4 

1 

1 

3 

4 

1 

3 

Total 

317 

332 

274 

403 

297 

397 

375 

400 

401 

349 
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Temper 

Room and Ware 

Room 15 

Plain ware 

Plain- or redware 

Redware 

Brown corrugated 

Salado Red corrugated 

Room 16 

Plainware 

Plain- or redware 

Redware 

Brown corrugated 

Salado Red corrugated 

Combined sample 

Roosevelt 
Ffetrofacies 

26.9 

66.7 

0.0 

33.3° 

33.3 

41.3 

43.7C 

53.8b 

40.0C 

0.0 

39.2 

Ash or Pinto 
Ffetrofacies 

38.5" 

33.3 

33.3 

50.0 

33.3 

23.8* 

25.0C 

23.1 

13.3 

0.0 

26.8 

Source (Row Ffercentage) Number of Number of 

Ash 
Betrofacies 

30.8 

0.0 

33.3 

16.7 

0.0 

14.3 

6.2C 

7.7 

6.7 

50.0 

15.0 

Armer/Cline 
Ffetrofacies 

0.0 

().() 

0.0 

0.0 

0.0 

0.0 

6.2 

0.0 

0.0 

0.0 

0.6 

Indeterminate*1 

3.8 

0.0 

33.3 

0.0 

33.3 

20.6 

18.7 

15.4 

40.0 

50.0 

18.3 

Rimsherds 
Characterized 

26 

6 

3 

6 

3 

63 

16 

13 

15 

2 

153 

Rimsherds 
Fbint Counted 

2 

0 

0 

1 

0 

1 

3 

2 

1 

0 

10 

a Temper compositions in the "Indeterminate" category include those that were not verified through petrographic analysis in this 
or previous studies of Tonto Basin temper (e.g., Heidke and Miksa 1999; Miksa and Heidke 1995). 

Two sherds in this cell were point counted. 
*" One sherd in this cell was point counted. 

number of sherds with that composition that have 
been point counted previously and had their prove
nance verified through discriminant analysis (Heid
ke and Miksa 1999; Miksa and Heidke 1995). 

One sherd was characterized as tempered with 
Armer/Cline Petrofacies sand (Unique Temper 
Group 23). Although it was not point counted, it 
was given a final assignment to that source, based 
on the large number of sherds with that composi
tion that have been point counted previously and 
had their provenance verified through discriminant 
analysis (Heidke and Miksa 1999; Miksa and Heid
ke 1995). 

Unique Temper Groups 24—31 represent concat
enations of the three temper variables that were 
not analyzed petrographically in this study, nor 
have they been analyzed before. Their final temper 
source assignment is listed as "Indeterminate" in 
Table 6.4 for that reason. 

Interpretation 

Table 6.7 summarizes the results of the final tem
per assignment of utilitarian pottery rimsherds by 

room and ware. Clearly, the most significant find
ing expressed in this table is that a large percent
age of all wares recovered from both rooms are 
tempered with Roosevelt Petrofacies sand, and, 
presumably, could have been made at or near the 
site. Next in abundance is the percentage of pottery 
assigned an "Ash or Pinto Petrofacies" provenance. 
Simon (1996; Simon and Rice 1996) discusses 
aspects of ceramic production at the Schoolhouse 
Point Mound. That settlement is located in the 
Pinto Petrofacies, and may have been a location 
where some of those vessels were manufactured. 
Production in the Ash Petrofacies follows in abun
dance. Pottery production in that portion of the 
basin has been documented in virtually every ce
ramic collection examined to date (Heidke and 
Miksa 1999; Miksa and Heidke 1995; Stark and 
Heidke 1992), although this is the first late Classic 
period data set to be characterized. 

Only one rimsherd was assigned to the Armer/ 
Cline Petrofacies. Ceramic production in that area, 
especially corrugated ceramic production, has been 
documented in every early Classic period data set 
drawn from a site located in the Lower Tonto Ba
sin that has been examined thus far (Stark and 
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Table 6.8. Final Temper Assignment of Decorated Ceramic Rimsherds by Room and Type 

Room and Type 

Room 15 
Gila Polychrome 

Room 16 

Gila Polychrome 

Indeterminate Salado Polychrome (white slipped) 
Indeterminate Cibola Black-on-white 

Combined sample 

Temper Source 

Roosevelt 
Petrofacies 

100.0 

0.0 
0.0 
0.0 

20.0 

(Row Percentage) 

Indeterminate3 

0.0 

100.0 
100.0 

100.0 

80.0 

Number of 
Rimsherds 

Characterized 

1 

2 

1 

1 

5 
aTemper compositions in the "Indeterminate" category include those that were not verified through petrographic 
analysis in this or previous studies of Tonto Basin temper (e.g., Heidke and Miksa 1999; Miksa and Heidke 1995). 

Heidke 1998), and Locus B at the Griffin Wash 
site appears to be a particularly strong candidate 
for a place where those ceramics were actually pro
duced (Heidke 1999). Interestingly, the Griffin 
Wash site appears to have been abandoned by the 
end of the Roosevelt phase. Thus, the absence of 
corrugated pottery tempered with Armer/Cline 
Petrofacies sand in the current data set provides a 
measure of support for Heidke's (1999) assertion 
that the Griffin Wash site was the major producer 
of corrugated pottery during the early Classic pe
riod (when it was occupied), since specialized 

production of corrugated pottery in the Armer/ 
Cline Petrofacies appears to have ceased after that 
site was abandoned. 

Table 6.8 summarizes the results of the final 
temper assignment of decorated ceramic rimsherds 
by room and type. Four of the five sherds could 
not be assigned to a temper source. However, the 
temper visible in the rim of a Gila Polychrome 
bowl recovered from Room 15 is consistent with 
production in the Roosevelt Petrofacies, and, pre
sumably, this vessel could have been made at or 
near the site. 
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C H A P T E R 7 

Lithic Analysis 
Steven M. Kallmann kM. Steven Shackley 

This chapter combines the results of two sepa
rate analyses on lithic materials from the Up

per Cliff Dwelling. One section treats the flaked 
stone, and the other details the results of an energy-
dispersive X-ray fluorescence (EDXRF) study of 
obsidian. Each section is authored by different in
dividuals: the sections on flaked stone were writ
ten by Steve Baumann of WACC and the EDXRF 
section was done by M. Steven Shackley of the 
Phoebe Hearst Museum of Anthropology, Univer
sity of California, Berkeley. 

Flaked Stone 

The 1998 excavations at the Upper Cliff Dwelling 
recovered 6,270 flaked-stone artifacts. Eighty-two 
percent (n = 5,165) of the lithic artifacts came from 
Room 16. The remainder (n = 1,105) were found 
in Room 15. The lithic collection is composed of 
flaked-stone tools, cores, and debitage. Most of the 
tools recovered are expedient flake tools. Evidence 
for primary reduction and biface reduction can be 
observed on both the tools and debitage recovered. 
The projectile points recovered in Room 16 date to 
the Late Classic period Gila phase (ca. A.D. 1350— 
1450). Projectile points from Room 15 date to 
roughly the same period and earlier (ca. A.D. 1050-
1450). A number of complete Early to Middle Ar
chaic period projectile points were also among the 
items found in Rooms 15 and 16. Dating the con
text from which these projectile points were found 
is not possible because of the disturbed nature of 

the deposits in Rooms 15 and 16. Interpretation of 
lithic technological organization for the primary 
period of site occupation is also limited by the 
disturbed nature of the deposits. What follows is, 
therefore, a descriptive analysis of the flaked-stone 
collection from the Upper Cliff Dwelling. 

Methods 

The lithic artifacts from the 1998 excavations were 
washed and sorted into material classes in the field 
laboratory during the excavations. Formal sorting 
of lithic artifacts was completed at the WACC lab
oratory. All flaked-stone artifacts, except formal 
tools, were size graded using a mechanical size-
grade screen (see Chapter 3). The flaked-stone 
collection was organized by size grade and prove
nience. Formal tools, cores, and modified flakes 
were separated from the debitage for analysis. 
Eighty-five percent of the debitage and 60 percent 
of the tools and cores were identified at WACC by 
Joseph Randolph. The remaining 15 percent of the 
debitage and 40 percent of the tools and cores were 
analyzed by the author. Furthermore, the tools and 
cores identified by Randolph were reexamined and 
the metric attributes of the projectile points re
corded. The projectile-point type identifications 
presented here, and the accompanying projectile 
point and biface illustrations, were done by Leon 
Lorentzen. 

Labels applied to certain tools in this collection 
imply function, but are based on the physical and 
morphological attributes of the specimens, e.g., the 
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shape and hafting elements of projectile points and 
drills and edge angle for scrapers. Keeley and New
comer (1977), Keeley (1974, 1980), Bamforfh 
(1988), and others have cogently argued that high-
power microwear analysis provides the best if not 
the only means for determining tool function based 
on striations, wear, and particularly polish. Less 
intensive, low-power microwear analysis also has 
advocates (Odell 1975; Odell and Odell-Vereecken 
1980). Neither approach was employed on this 
flaked-stone collection to document use or deter
mine function. For flake debitage and modified 
flake implements, however, edge damage observed 
under lOx and 50x lenses was noted and recorded 
in the flaked-stone database. Neither use nor func
tion was affirmed from those observations. Rather, 
visible edge damage recorded for the Room 15 and 
Room 16 specimens represents a range of causal 
factors not limited to, but including, lithic-reduc-
tion techniques, artifact recovery and processing, 
prehistoric use, and site formation processes such 
as trampling (e.g., Keeley 1980:24—35; Olszewski 
and Simmons 1982:111; Osborn et al. 1987:49-56; 
Sheets 1973:218). 

The results of the metric and descriptive attrib
ute analysis for the tools, cores, and debitage were 
entered into a database. Because of the size of that 
database, only summary results are presented here. 
The raw frequencies and metric attribute data are 
on file at WACC's Division of Archeology. 

Flaked-Stone Raw Materials 

Precise raw-material identification for flaked-stone 
items in the collection was not possible at the mac
roscopic level for all specimens recovered during 
the 1998 excavations at the Upper Cliff Dwelling. 
Lithic material identification, however, is macro-
scopically verifiable based on a suite of attributes 
that can be reasonably determined by the eye or 
with a hand lens. Flaked-stone raw-material types 
from the 1998 excavations were identified on the 
basis of five criteria: color, hardness, texture, min
eral composition, and, for igneous rocks, "flow 
banding." Flow banding, or "flow layering," a 
physical property of rhyolitic-granitic rocks, was 
visible to the unaided eye in many rhyolite and ob
sidian specimens from the Room 15 and Room 16 
excavations (see Kemp 1927:61-62). Surface tex-

Table 7.1. Lithic Material Types 
Found in Rooms I 5 and 16 

Lithic Material Type 

Igneous-volcanic 
Andesite 
Basalt 
Chocolate rhyolite 
Felsite 
Obsidian 
Rhyolite 

Subtotal 
Sedimentary 

Quartzite 
Limestone 
Silicified limestone 
Siltstone 
Sandstone 

Subtotal 
Microcrystalline & mineral 

Chert 
Chalcedony 
Quartz 

Subtotal 
Igneous-plutonic 

Granodiorite 
Subtotal 

Metamorphic 
Other 

Total 

n 

559 
2,531 

455 
6 

27 
456 

4,034 

1,226 
3 
4 
4 
3 

1,240 

535 
349 

32 
916 

2 
2 

63 
15 

6,270 

% 

8.92 
40.37 

7.26 
0.1 
0.43 
7.27 

64.35 

19.55 
0.05 
0.06 
0.06 
0.05 

19.77 

8.53 
5.57 
0.51 

14.61 

0.03 
0.03 
1.00 
0.24 

100.0 

ture and mineral composition were identified only 
to the extent possible with a handheld magnifying 
lens. The identification of several lithic raw-mate
rial types was aided by staff from the Arizona 
Geological Survey and by John Madsen of ASM. 
Additional sources used in the identification of 
lithic materials from the 1998 excavations includ
ed Chesterman (1979), Leet and Judson (1971), 
Pough (1953), and Travis (1954). 

Sixteen material types are represented in the 
flaked-stone collection from Rooms 15 and 16 (Ta
ble 7.1). The majority of the material falls into two 
groups: igneous-volcanic and sedimentary rocks. 
Lithic material of igneous-volcanic origin makes 
up 64 percent of the materials, whereas sedimentary 
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rocks represent approximately 20 percent, with 
microcrystalline rocks and minerals comprising 
about 15 percent of the collection (see Table 7.1). 
Metamorphic rocks, rocks of igneous-plutonic ori
gin, and materials of unknown origin make up the 
rest of the collection. Concoidal fracturing proper
ties are important selection criteria for lithic raw 
materials. Finer-grained materials like obsidian 
have superior flakeability and provide sharp edges, 
whereas coarser-grained materials like basalt and 
quartzite provide more durable edges. For both ig
neous-volcanic and sedimentary-microcrystalline 
materials in this collection, the fine- to coarse
grained distinction is one of grade. Fine-grained 
materials, including chert, obsidian, chalcedony, 
and "chocolate" rhyolite, account for only 22 per
cent of the raw-material types. Coarser-grained ma
terials, including basalt and quartzite, and aphani-
tic rocks like andesite and rhyolite, comprise the 
majority of the collection. Though both fine- and 
coarse-grained materials from the Upper Cliff 
Dwelling possess good concoidal fracturing prop
erties, local availability most likely determined the 
raw-material composition of the collection. 

Identifying local lithic raw-material sources for 
this collection—and Tonto Basin lithic collections 
in general—is difficult (Towner 1994:504). With 
few exceptions, the raw materials represented in 
this collection are locally available. Towner's 
(1994:503-507) investigation of lithic raw-mate
rial sources identifies three cortex types that differ
entiate procurement from primary, secondary, and 
tertiary geological deposits. Nearly 95 percent of 
the specimens with cortex in this collection exhibit 
rounded and very smooth cortex. 

This type of cortex is indicative of procurement 
from secondary geological sources including baja-
das and terraces (Towner 1994:505). Many of the 
larger cortical flakes in the collection are simply 
segmented cobbles with rounded, smooth cortical 
surfaces. The descriptive characteristics of most of 
the raw materials listed in Table 7.1 have been pre
sented elsewhere (D'Ascenzo 1996:74-76; Simon 
etal. 1994:740; Towner 1994:503-504). Neverthe
less, the defining characteristics of some of the ma
terials listed in Table 7.1 require further clarification. 

Raw-Material Characteristics 

The term "chocolate" rhyolite is applied to a group 
of rhyolitic and andesitic materials in this collec
tion that exhibit fine-grained texture, waxy luster, 
occasional flow banding, and are a brick red to red
dish brown or chocolate color (Baumann 1995:576). 
Researchers in Arizona have made qualitative dis
tinctions among lithic materials based on color and 
texture, and have used similar nomenclature to de
scribe rhyolitic and andesitic rocks that resemble 
chert, for example the term "rhyolitic jasper" 
(Huckell 1984:93-187; Madsen 1993:69). 

Felsite is a general term applied to very fine
grained igneous rocks where light-colored miner
als predominate (Leet and Judson 1971:97-100; 
Pough 1953:15). The specimens in the Upper Cliff 
Dwelling collection categorized as felsite exhibit 
aphanitic to glassy structure, are very hard, and 
tend to be light gray or reddish in color with some 
visible flow banding. 

The two specimens identified as granodiorite 
were both fairly large flakes, i.e., 1 inch or greater 
in size. Both are coarse grained and possess infe
rior concoidal fracturing properties. This igneous-
plutonic rock type can form in tabular sheets with
in other rock types (Chesterman 1979). 

The metamorphic category in Table 7.1 repre
sents metamorphic rocks in the Upper Cliff Dwell
ing collection that cannot be precisely identified. 
The difficulties associated with specific material 
identifications and source locations, and the degree 
of metamorphism of sedentary materials is com
pounded by the complex geological history of the 
Tonto Basin (Towner 1994:503-504). The meta
morphic specimens from Room 15 and Room 16 
possess many of the physical characteristics attrib
uted to metaquartzites. All specimens were fine to 
very fine grained, hard, and exhibited vitreous lus
ter (Chesterman 1979:747). Almost half of the 
specimens (n = 20) were burned, which contrib
uted to the lustrous appearance of those specimens. 
Additionally, the color of these specimens is simi
lar to quartzite specimens in the collection, e.g., 
white with dark blotches and light to very dark 
gray with dark to reddish blotches. All specimens 
exhibited superior flaking properties. 
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Table 7.2. Tool and Core Type Counts, by Room 

Tool Type 

Bifaces 

Projectile points 

Drills 

Scrapers 

Bifacially retouched flakes 

Unifacially retouched flakes 

Cores 

Total 

Room 1 5 

7 
6 
0 
0 
8 

15 
3 

39 

Room 16 

12 
22 
3 
6 

30 
27 
21 

121 

Total 

19 

28 
3 
6 

38 
42 
24 

160 

Results 

Metric and nonmetric attributes were recorded for 
6,270 flaked-stone artifacts recovered from the 
1998 excavations in Rooms 15 and 16. Flaked-
stone materials were sorted into three general arti
fact categories: tools, cores, and debitage. The tool 
category includes implements modified by inten
tional retouch either by percussion or pressure flak
ing. Cores are items exhibiting intentional flake 
removal, e.g., negative flake scars and, in many 
cases, evidence of platform surfaces. The debitage 
category is made up of unmodified flakes, flake 
fragments, and angular debris (shatter) resulting 
from the initial reduction of cores and the secon
dary reduction of flakes and bifaces. Artifact types 
and the specific attributes defining each general 
artifact category are presented below. The identifi
cation of artifact types and the terminology em
ployed here follow standard typological systems 
currently in use (e.g., Crabtree 1972; Huckell 
1984; Jeter 1980; Pendleton 1985; Rozen 1981; 
Sullivan 1984). 

reduction (secondary reduction). Both reduction 
sequences produce flakes, flake fragments, and 
angular debris. The assumption is that the first se
quence of reduction produces items that are either 
suitable as tools without further modification, ex
pedient flake tools, or items that are required for 
the second sequence, tool manufacture (Parry and 
Kelly 1987:298-299; Rozen 1981:162; Sullivan 
and Rozen 1985:773; Towner 1994:508). Evidence 
for core reduction, expedient flake-tool manufac
ture, and flake reduction for bifacial and unifacial 
tools is present in the Room 15 and Room 16 tool 
collection. The frequency of tool and core types 
recovered is presented in Table 7.2. Thirty-five 
percent (n = 56) are tools of a specialized form 
manufactured from retouched flakes, e.g., projec
tile points, bifaces, drills, and scrapers. Fifty per
cent of the artifacts (n = 80) in the tool collection 
are informal or expedient flake tools, e.g., flakes 
exhibiting unifacial or bifacial retouch (including 
large cortical flakes). Primary reduction is indicat
ed by cores, including flake cores, which make up 
15 percent (n = 24) of the collection. 

Tools 

The lithic collection from the 1998 excavations in 
Rooms 15 and 16 contains 160 flaked-stone tools. 
Table 7.2 presents the frequency of tool types (and 
cores) by artifact category and room. The typologi
cal categories provided are used for descriptive 
purposes. 

Rozen (1981:162) distinguished two stages of 
reduction necessary for stone-tool manufacture: 
core reduction (primary reduction) and flake 

Projectile Fbints 
Projectile points are small bifaces of a specialized 
form, often with hafting elements, e.g., side or ba
sal notching and/or an expanding or contracting 
stem. 

There are 28 projectile points in the collection, 
6 from Room 15 (Figure 7.1) and 22 from Room 16 
(Figure 7.2, Table 7.3). Twenty-one projectile points 
in the collection are complete. Two Archaic period 
projectile points from Room 16—a Chiricahua or 
Elko Eared and a Jay point—and one unidentified 
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Figure 7.1. Projectile points from Room I 5: (a) Cortaro point; (b) Late Classic side-notched point; 
and (c, d) Classic triangular points. 

triangular projectile point from Room 16 are 
burned (Figure 7.2a, c). One projectile-point tip 
from Room 15 also is burned. Ten of the projectile 
points are side-notched, one is basal-notched, and 
four are side- and basal-notched. There are four 
stemmed projectile points in the collection from 
Room 16. Two have contracting stems, one has an 
expanding stem, and one is straight stemmed (Fig
ure 7.2a, b, f, g). Twelve projectile points have con
cave bases, two are convex, and four are straight. 
A summary of projectile-point attributes is pre
sented in Table 7.3. 

The identification of projectile-point types and 
possible cultural-chronological association of 13 
specimens in the collection also is provided in Ta
ble 7.3. Three projectile points from Room 15 and 
11 projectile points from Room 16 were identified 
by type. The two specimens similar to Early Archa
ic Jay points were found in Room 16 (Figure 7.2a, 
b). Two other projectile points from Room 16, dat
ing to the Early to Middle Archaic period, were 
identified as probable Chiricahua or Elko Eared 
types (Figure 7.2c, d). All four specimens were 
recovered from between 40 and 70 cm b.d. in the 
Gila phase midden (see Table 7.3). Another Early 
Archaic projectile point resembling a Bajada type 
(10,700-7000 B.P.) was recovered from between 
50 and 60 cm b.d. in the same midden deposit (Fig
ure 7.2g). Another stemmed projectile point recov
ered from Room 16 between 40 and 50 cm b.d. 
also may date to the Archaic period, but this incom
plete specimen is not assigned a type (Figure 7.2f). 
Six Late Classic side-notched projectile points dat
ing to the Gila phase (A.D. 1350-1450) also were 

recovered between 3 and 89 cm b.d. in Room 16 
(Figure 7.21—p, s, t). One Late Classic side-notched 
point dating to the Gila phase (A.D. 1350-1450) 
was recovered from Room 15 at 167 cm b.d. (Fig
ure 7.1b). Two projectile points from Room 15 and 
two from Room 16 identified as Classic triangular 
dating from A.D. 1050 to 1450 were recovered be
tween 20 cm and 155 cm b.d. (Figures 7.1c, d, and 
7.2h, j). The archeological deposits in Room 15 
and Room 16 are highly disturbed by rodent bur
rowing and other disturbances. These disturbances 
may account for the variation in depth and location 
of the temporally diagnostic projectile-point types 
in the collection. Other, unidentified projectile-
point types in the collection are also illustrated in 
Figure 7.2e, f, i, k, q, and r. 

Bifaces 
Bifaces are tools exhibiting continuous bifacial 
flake removal; lenticular cross section; and oval, 
triangular, or leaf-shaped outlines. 

Nineteen bifaces were recovered from the 1998 
excavations. Seven were from Room 15, and 12 
were from Room 16. Attribute data recorded for 
the bifaces in this collection include material type, 
shape, completion, weight, and dimensions (Ta
ble 7.4). Five specimens are complete. Sixteen bi
faces and biface fragments are burned. Two biface 
fragments may be projectile-point tips, and one 
may be a projectile-point base. All three specimens 
are too incomplete for exact identification. The 
complete bifaces in the collection range from 19.1 
to 106 mm in length, 9.8 to 90 mm in width, 3.6 to 
28 mm in thickness, and 0.9 to 334 g in weight. 
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Figure 7.2. Projectile points from Room 16: (a, b) possible Early Archaic Jay points; (c, d) Chiricahua 
or Elko Eared points; (f, g) possible Early Archaic Bajada points; (h, j) Classic Triangular points; (l-p, s, t) 

Late Classic side-notched points; and (e, i, k, q, r) unknown types. 
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Table 7.3. Metric Attributes of Projectile Points Recovered from Rooms I 5 and 16 

— o 

continued on next page 

Catalog p r o v e m e n c e Ma x- Ma x- *^ax- «/ • ht ^ a s a ' ^'<J'e x \X/'Hthgx 
No., by i . . , Material Type Length Width Thickness . ? Notch Notch T, . , Blade Shape Base Shape Notch Type Tang Shape Comments 
Room ' ' ' (mm) (mm) (mm) " " (mm) (mm) . , 

Room 15 

041 130-135 quartzite 10.7 6.7 2.0 0.1 incomple:e; burned: projectile-point tip 

083 145-155 obsidian 18.5 9.1 2.8 0.5 lanceolate incomple e; projectile-point-tip 
fragment, broken at notch 

083a 145-155 chert 31.1 14.2 4.9 1.8 triangular straight complete; Classic triangular, A.D. 1050-

1450? 

088 125-135 metamorphic 19.0 15.1 5.0 1.1 lanceolate incomplete: biface or projectile-point tip 

pp 10a 147 basalt 27.0 10.9 2.6 0.7 lanceolate concave complete; Classic triangular, A.D. 1050-
1450? 

pp22 167 chert 26.0 14.0 2.2 0.5 2.7 concave side triangular complete; Late Classic side-notched Gila 

phase A.D. 1350-1450 

Room 16 

294 3-20 metamorphic 14.5 12.6 4.2 0.5 6.7 triangular basal triangular incomplete; undetermined type 

294a 3-20 chert 23.5 14.5 3.5 0.7 8.4 2.3 triangular side and basal triangular complete; Late Classic side-notched 

variant? A.D. 1350-1450 

298 6-20 basalt 16.7 11.8 3.9 0.6 lanceolate convex complete; undetermined type 

318 40-50 rhyolite 20.0 11.7 2.9 0.5 4.3 lanceolate concave side triangular complete; Late Classic side-notched, 
Gila phase, A.D. 1350-1450? 

320b 50-60 quartzite 49.4 23.2 6.7 6.1 10.3x15.6 lanceolate complete; burned; contracting stem; 
x 6.8 Jay point? Vcntana-Amargosa 1, 10,700-

7000 B.P. 
329 80-90 quartzite 18.3 8.8 2.9 0.5 lanceolate concave complete; undetermined type 

335 20-30 chert 17.6 11.6 3.7 0.6 triangular. straight complete; burned; triangular projectile 
point, undetermined type 

335a 20-30 chert 23.8 13.3 3.5 0.7 triangular concave complete; Classic triangular? A.D. 1050-

1450 

3.35 20-30 metamorphic 25.3 16.3 5.0 1.9 3.6 expanding concave side complete; undetermined type 

382 40-50 quartzite 32.6 19.1 3.2 2.7 8.2 10.4x10.6 lanceolate convex side incomplete; contracting stem; type 
x 3.2 undetermined 

pp83a 42 quartzite 16.5 12.0 2.6 0.4 2.0 lanceolate concave side triangular complete; Late Classic side-notched. 
Gila phase, A.D. 1350-1450 
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Table 7.3 (continued). 

8 

Key: Max. = maximum; pp = piece-plot identification number. 
aSliva 1996;bHuckell 1984; Irwin-Williams 1973;'Sayles and Antevs 1941 

Catalog p Max. Max. Max. w . , Basal Side yv/Hth 

No., by T ^ b c i ) M a t e r i a 'Tvpe L e n g t h w,dth Thickness W ^ n t Notch Notch jhickn ss B l a d e S h a p e B a s e S h a p e N o t c h ^ P 6 T a n g S h a p e C o m m e n t s 

Room ' ' '' (mm) (mm) (mm) ' g ' (mm) (mm) ! . 

pp84c 42 quartzite 26.8 17.4 5.4 2.2 6.4 6.5 triangular side and basal rounded complete; Chiricahua or Elko Eared 
point? 5500-2500 B.R 

391c 40-50 basalt 29.1 17.6 6.7 3.1 5.5 6.6 triangular side and basal complete; burned; Chricahua or Elko 
Eared point, 5500-2500 B.P. 

396a 20-30 chert 26.5 12.5 4.0 1.0 2.0 triangular concave side rectangular complete: Late Classic side-notched, 

Gila phase, A.D. 1350-1450 

417 30-50 quartzite 16.4 13.0 4.0 0.6 straight concave incomplete; undetermined type 

440 50-60 chert 13.1 8.9 1.5 0.2 4.0 2.4 straight side and basal complete; flake fragment: undetermined 

type 

449 50-60 metamorphic 14.5 9.2 3.1 0.4 3.2 lanceolate straight side rounded complete; undetermined type 

449 50-60 rhyolite 32.3 17.3 4.8 2.5 14.2x14.7 triangular straight complete; straight stem; undetermined 
x 4.2 stemmed type 

480b 60-70 rhyolite 31.1 20.6 6.7 3.9 10.5x31.1 straight incomplete; expanding stem; possible 
x 6.7 Jay point 

520 70-upper chert 14.2 9.3 1.5 0.2 2.3 triangular concave side rectangular complete; undetermined type 
floor (75) 

554° 70-74 basalt 26.7 10.5 4.1 0.7 2.6 lanceolate concave side triangular complete; Late Classic side-notched. 
Gila phase A.D. 1350-1450? 

638* 75-89 chalcedony 24.7 11.8 3.3 0.7 3.5 lanceolate concave side triangular complete; Late Classic side-notched, 
Gila phase A.D. 1350-1450 
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Lithic Analysis 

Catalog . . . . . . Maximum w , . . . 
M L », . . . T T i -t Maximum Maximum T . . . weight Number, Material Type Tool Type , j _ . . ,v;. ,lL , . Thickness , \ by Room Length (mm) Width (mm) ( m m ) (g) 

Room 15 
008 
015 
019 
026 
039 
043 
067 
067 
073 
083 
106 
112 
112 
112 
112 
124 
127 
140 
148 
148 
148 
148 
148 
155 
182 
182 
185 
185 
197 
232 
246 
247 
252 
638 

Room 16 
Oil 
148 
294 
294 
294 
294 
294 
294 
294 

andesite 
andesite 

chert 
rhyolite 

chert 
chert 

rhyolite 
rhyolite 
rhyolite 
andesite 
quart/.ite 

basalt 
quart/.ite 
rhyolite 
rhyolite 
basalt 
chert 

chocolate rhyolite 
andesite 

chert 
chert 

metasediment 
quart/ 

metamorphic 
chert 
chert 
chert 

rhyolite 
quart/.ite 

metamorphic 
chert 
chert 
chert 
basalt 

rhyolite 
basalt 
basalt 
basalt 

chalcedony 
chert 
chert 
chert 

rhyolite 

bifacial flake, one edge 
bifacial flake, one edge 

unifacial flake, two edges 
unifacial flake, one edge 

biface fragment 
biface fragment 

core, multidirectional 
unifacial flake, one edge 
unifacial (Take, one edge 
unifacial flake, one edge 

biface fragment 
unifacial flake, one edge 

core, bifacial 
unifacial flake, three edges 
unifacial flake, two edges 
unifacial flake, two edges 
bifacial flake, one edge 

biface fragment 
bifacial flake, one edge 
bifacial flake, one edge 

biface, triangular' 
biface, lanceolate'1 

biface fragment 
unifacial flake, one edge 
bifacial flake, one edge 
bifacial flake, one edge 
unifacial flake, one edge 
unifacial flake, two edges 
bifacial flake, two edges 
unifacial flake, one edge 

core, unidirectional 
unifacial Hake, one edge 
unifacial Hake, one edge 

core, bifacial 

core, multidirectional 
bifacial flake, one edge 

core, unidirectional 
core, unidirectional 

bifacial Hake, three edges 
biface fragment 

core, multidirectional 
bifacial flake, one edge 
bifacial flake, one edge 

21.00 
27.00 
36.00 
46.00 
18.10 
25.45 
76.00 
31.00 
58.00 
39.00 
18.90 
77.00 
28.00 
31.00 
27.00 
43.00 
15.00 
10.30 
34.00 
57.00 
19.10 
40.60 
12.30 
33.00 
28.00 
42.00 
45.00 
24.00 
48.00 
50.00 
84.00 
23.00 
36.00 
63.00 

35.00 
100.00 
68.00 
48.55 
33.00 
57.00 
43.00 
41.00 
29.50 

15.00 
32.00 
31.00 
38.00 
10.10 
18.20 
70.00 
24.00 
41.00 
35.00 
5.50 

56.00 
26.00 
28.00 
11.00 
45.00 
19.00 
6.40 

30.00 
45.00 
19.00 
21.80 
14.20 
60.00 
18.00 
38.00 
25.00 
21.00 
35.00 
43.00 
57.00 
27.00 
22.00 
56.00 

33.00 
73.00 
58.00 
24.00 
23.00 
38.00 
27.00 
25.00 
22.50 

13.00 
8.00 
6.00 

28.00 
3.55 
6.10 

45.00 
12.00 
18.00 
2.00 
3.80 

42.00 
14.00 
11.00 
2.00 

13.00 
5.00 
1.60 
7.00 

13.00 
3.60 
7.50 
3.45 

11.00 
8.00 

10.00 
12.00 
6.00 

11.00 
17.00 
50.00 

7.00 
6.00 

24.00 

25.00 
23.00 
16.00 
18.90 
11.00 
8.00 

24.00 
11.00 
7.10 

2.30 
6.10 
8.90 

57.70 
0.50 
4.00 

302.00 
10.70 
43.80 
20.89 

0.40 
158.50 

7.70 
9.10 
0.98 

21.50 
1.60 
0.10 

14.50 
24.90 

1.70 
6.70 
0.80 

22.60 
5.70 

14.20 
15.90 
3.30 

23.00 
30.40 

388.00 
2.70 
6.20 

90.00 

40.00 
172.10 
87.00 
24.10 
7.60 
7.30 

41.30 
11.10 
4.80 

continued on next page 
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Table 7.4 (continued). 

Catalog 
Number, 
by Room 

294 

294 

294 

295 

304 

304 

304 

319 

323 

342 

342 

342 

343 

347 

355 

355 

355 

358 

363 

376 

377 

377 

383 

388 

391 

396 

396 

396 

397 

411 

411 

411 

411 

411 

411 

411 

416 

416 

417 

417 

417 

417 

417 

417 

417 

433 

Material Type 

rhyolite 

rhyolite 

rhyolite 

rhyolite 

basalt 

basalt 

rhyolite 

rhyolite 

basalt 

basalt 

rhyolite 

rhyolite 

basalt 

chert 

basalt 

chert 

rhyolite 
obsidian 

chert 

metamorphic 

chert 

metamorphic 

chert 

rhyolite 

basalt 

basalt 

basalt 

chert 

basalt 

andesite 

basalt 

basalt 

chert 

quart/.ite 

rhyolite 

rhyolite 

andesite 

metamorphic 

basalt 

chert 

chert 

metamorphic 

obsidian 

quart/.ite 

rhyolite 

chalcedony 

Tool Type 

core, multidirectional 

bifacial flake, one edge 

core, multidirectional 

core, multidirectional 

scraper 

flake core 

unifacial flake, one edge 

scraper 

unifacial flake, one edge 

bifacial flake, two edges 

unifacial flake, two edges 

unifacial flake, one edge 

unifacial flake, two edges 

biface fragment 

bifacial flake, two edges 

bifacial flake, one edge 

bifacial flake, one edge 

nodule 

biface, ovald 

biface fragment 

unifacial flake, one edge 

bifacial flake, one edge 

bifacial flake, two edges 

core, multidirectional 

bifacial flake, one edge 

unifacial flake, three edges 

bifacial flake, one edge 

unifacial flake, one edge 

scraper 

core, multidirectional 

bifacial flake, one edge 

core, multidirectional 

core, multidirectional 

drill ' 

core, multidirectional 

unifacial flake, one edge 

unifacial flake, one edge 

unifacial flake, one edge 

unifacial flake, two edges 

unifacial flake, three edges 

bifacial flake, two edges 

unifacial flake, one edge 

nodule 

bifacial flake, two edges 

drill" 

bifacial flake, one edge 

Maximum 
Length (mm) 

74.00 

38.50 

38.00 

59.90 

55.00 

62.00 

46.00 

65.00 

57.00 

92.00 

57.00 

27.00 

75.00 

23.00 

95.00 

27.00 

32.00 

13.60 

50.00 

22.00 

24.00 

37.00 

42.00 

57.00 

44.00 

85.00 

98.00 

47.00 

45.00 

47.45 

69.35 

57.85 

41.65 

39.30 

52.40 

21.65 

56.00 

75.00 

47.00 

40.00 

23.00 

24.00 

12.80 

40.00 

21.00 

14.00 

Maximum 
Width (mm) 

39.00 

19.00 

27.00 

50.65 

5.00 

57.00 

28.00 

45.00 

55.00 

57.00 

42.00 

30.00 

61.00 

17.00 

80.00 

21.00 

25.00 

10.30 

38.00 

37.00 

12.00 

19.00 

33.00 

33.00 

28.00 

44.00 

65.00 

40.00 

50.00 

33.85 

64.55 

42.90 

31.55 

9.55 

37.90 

10.00 

46.00 

38.00 

50.00 

28.00 

19.00 

11.00 

11.00 

33.00 

19.00 

18.00 

Maximum 
Thickness 

(mm) 

23.00 

9.50 

22.00 

29.05 

16.00 

22.00 

19.00 

18.00 

15.00 

15.00 

11.00 

7.00 

19.00 

7.00 

29.00 

3.00 

18.00 

12.10 

12.00 

7.00 

5.00 

12.00 

13.00 

18.00 

12.00 

15.00 

28.00 

16.00 

13.00 

17.50 

15.00 

19.85 

15.45 

6.65 

19.95 

6.35 

15.00 

17.00 

18.00 

12.00 

5.00 

7.00 

9.70 

13.00 

3.00 

4.00 

Weight 
(g) 

86.70 

6.20 

20.90 

87.20 

36.00 

90.00 

22.20 

24.40 

54.40 

82.30 

23.40 

5.10 

73.60 

3.90 

191.80 

2.10 

5.70 

2.20 

41.00 

7.00 

1.40 

7.80 

21.40 

21.10 

7.50 

63.50 

182.00 

33.10 

31.70 

29.90 

74.30 

53.90 

17.20 

2.10 

55.80 

0.80 

37.90 

35.60 

41.70 

15.30 

1.50 

2.30 

1.80 

14.20 

0.90 

1.30 
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. . . " m . - i x T I X Maximum Maximum T . . . Weight 
Number, Material Type Toollype Length (mm) Width (mm) Th!cknfss (g) 
by Room 6 ] ' ] ' (mm) '6 / 

439 quartzite bifacial flake, one edge 26.00 22.00 5.00 3.70 
442 andesite core, multidirectional 43.00 26.00 19.00 22.30 
442 andesite unifacial flake, one edge 35.00 29.00 10.00 10.00 
442 basalt bifacial flake, one edge 87.00 69.00 16.00 110.50 
442 chert unifacial flake, one edge 51.00 35.00 17.00 41.60 
455 rhyolite unifacial flake, two edges 63.00 49.00 13.00 52.00 
469 chert bifacial flake, three edges 13.30 13.20 2.00 0.40 
476 basalt bifacial flake, one edge 93.00 75.00 20.00 147.30 
476 basalt unifacial flake, one edge 85.00 56.00 24.00 139.30 
480 andesite core, unidirectional 63.00 54.00 20.00 61.10 
480 basalt core, multidirectional 90.00 57.00 50.00 324.60 
480 metamorphic core, multidirectional 41.00 35.00 28.00 37.00 
480 obsidian biface fragment 12.00 10.30 3.00 0.20 
480 quartzite bifacial flake, one edge 40.00 25.00 13.00 9.50 
483 chert bifacial flake, two edges 17.00 28.00 6.00 3.60 
492 andesite unifacial flake, two edges 46.00 43.00 14.00 33.90 
498 basalt scraper 63.00 50.00 16.00 46.70 
503 basalt unifacial flake, one edge 64.00 47.00 13.00 44.00 
503 rhyolite scraper 32.00 32.00 9.00 11.80 
512 chert bifacial flake, two edges 16.70 16.60 3.00 0.70 
520 basalt unifacial flake, one edge 72.00 63.00 14.00 57.00 
542 rhyolite bifacial flake, one edge 62.00 40.00 25.00 52.40 
549 basalt bifacial flake, one edge 32.00 21.00 10.00 8.40 
549 basalt unifacial flake, one edge 63.00 26.00 26.00 70.40 
549 basalt hammer stone 83.00 58.00 26.00 194.10 
559 basalt bifacial flake, one edge 98.00 58.00 29.00 124.80 
567 chert bifacial flake, two edges 41.00 25.00 6.00 8.50 
570 basalt scraper 69.00 43.00 18.00 58.90 
570 basalt drill 28.75 11.20 4.10 1.00 
570 rhyolite unifacial flake, one edge 65.00 53.00 20.00 68.30 
581 rhyolite unifacial flake, one edge 17.00 11.00 2.00 0.60 
598 basalt unifacial flake, one edge 92.00 48.00 17.00 75.30 
607 basalt biface, oval:' 106.00 90.00 28.00 334.00 
620 chert bifacial flake, one edge 37.00 32.00 14.00 13.50 
620 rhyolite biface fragment 22.00 11.00 5.00 1.90 
624 basalt unifacial flake, one edge 71.00 54.00 28.00 95.00 
634 andesite core, multidirectional 41.00 34.00 24.00 35.00 
634 rhyolite unifacial flake, one edge 22.00 16.00 11.00 2.60 
635 chert biface fragment 31.00 14.00 7.00 2.80 
649 chert core, multidirectional 42.00 39.00 26.00 50.40 
649 chert biface fragment 34.00 26.00 9.00 7.50 
663 rhyolite core, unidirectional 61.00 44.00 33.00 83.20 
664 andesite bifacial flake, one edge 28.00 9.00 4.00 1.20 
664 metasediment biface fragment 19.85 19.75 6.45 3.00 
674 chalcedony biface fragment 18.80 7.50 2.65 0.50 
675 obsidian biface, leaf shape:| 21.20 9.80 5.30 0.90 

aComplete 
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Shape is one of the attributes recorded for the 
bifaces in this collection. It is recorded only for the 
five complete specimens. One biface is lanceolate in 
shape. Two are oval, one is leaf shaped, and one is 
triangular. The lanceolate specimen from Room 15 
is similar in shape to a Cortero point (see Fig
ure 7.1a) (Roth and Huckell 1992). It was recov
ered from Room 15 at a depth of 165-178 cm b.d. 
Other attributes of this specimen include a concave 
base, metamorphic material type, and burning. The 
maximum dimensions of this biface are 40.6 mm 
long, 21.8 mm wide, and 7.5 mm thick, and it weighs 
6.7 g. One of the oval bifaces is a large, cortical 
basalt flake that is also ground and battered on two 
ends. The specimen is bifacially flaked at both 
ends and partially flaked along its side margins. 
Cortex (less than 50 percent coverage) is present 
on the dorsal surface. It is the largest biface in the 
collection, measuring 106 mm in length, 90 mm in 
width, 28 mm in thickness, and 334 g in weight. 
Its size, weight, and battered ends suggest use as a 
chopping, cutting, or mashing tool. 

Drills 
Drills are pressure-flaked implements exhibiting a 
pronounced bifacially or unifacially flaked projec
tion and hafting elements. 

Three complete drills were recovered from 
Room 16 (see Table 7.4). One was recovered from 
the upper floor at a depth of 70-79 cm. The other 
two were collected at 30-50 cm and 40-50 cm. 
All three drills in the collection are bifacially re
touched flakes modified to create a long parallel-
sided blade with a rounded tapering point and an 
expanding base. Hafting elements are present on 
all three specimens. Two drills exhibit extensive 
bifacial flaking along the blades and base. One is 
flaked only along two margins of the blade and 
still retains much of its parent flake surfaces. The 
drills in this collection range from 21 to 39.3 mm 
in length, 9.55 to 19 mm in width, 3 to 6.65 mm in 
thickness, and 0.9 to 2.1 g in weight. 

Scrapers 
Scrapers are flakes, flake fragments, or pieces of 
material with continuous unifacial retouch produc
ing a 45° edge along one or more margins. 

There are six scrapers from Room 16 in the col
lection (see Table 7.4). All six have been identified 

as scrapers because they are unifacially flaked 
along one or two edges, and the flaking pattern has 
created a 45° angle. Three of the scrapers in this 
collection also exhibit multiple notching along the 
unifacial edge or scraper end of the implement. 
The notching creates a denticulate edge on these 
specimens. Two of the scrapers are made from 
complete cortical flakes, and four are from broken 
cortical flakes. One exhibits unifacial flaking on 
two edges. The other five are flaked only on one 
edge. Two of the scrapers are rhyolite and four are 
basalt. The scrapers in this collection range from 
32 to 69 mm in length, 5 to 50 mm in width, 9 to 
18 mm in thickness, and 11.8 to 58.9 g in weight. 

Retouched Implements 
Retouched implements include flakes or flake frag
ments exhibiting continuous bifacial or unifacial 
flaking along one or more margins. 

Retouched implements are the largest category 
of tools in the flaked-stone collection. Eighty re
touched flakes are in the collection (see Table 7.4). 
Twenty-three retouched flakes are from Room 15, 
and 57 are from Room 16. Both bifacially and uni
facially modified specimens are in the collection. 
In each of those categories, the number of edges 
modified is noted in Table 7.4. Over half (44 speci
mens) are complete flakes, i.e., platform, termina
tion, and margins are present. The margin and 
termination of those flakes, however, have been 
retouched. Thirteen of 44 complete specimens are 
cortical flakes. Cortex covers between 1 and 50 per
cent of dorsal surfaces. Four of the largest retouched 
cortical flakes in the collection are segmented cob
bles. They exhibit rounded and smooth cortical sur
faces. All of the retouched flakes in this collection, 
particularly the segmented cobbles, appear to be 
tools of expedient manufacture and use. All are 
from locally available materials and appear to have 
very little invested in manufacture. The retouched 
flakes in the collection range from 13.3 to 100 mm 
in length, 9 to 80 mm in width, 2 to 42 mm in 
thickness, and 0.4 to 191.8 g in weight. 

Cores 

Three different core types were recovered from 
Rooms 15 and 16. Multidirectional cores are pre
pared cobbles or large flakes exhibiting three or 
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more flake scars in more than one direction along 
any surface of the object. Unidirectional cores are 
prepared cobbles or large flakes exhibiting three or 
more flake scars in one direction. Bifacial cores 
are large flakes exhibiting flake removal on two 
faces to reduce object mass. 

Twenty-four cores and two obsidian nodules 
were recovered from the 1998 excavations (see Ta
ble 7.4). Twenty cores are from Room 16 and four 
are from Room 15. Eight of the cores in the collec
tion are burned. One of the burned, unidirectional, 
basalt cores is a recycled ground-stone fragment 
found near the surface at 3-20 cm b.d. The ground 
surface of this artifact has a well-developed polish 
and appears also to have some pitting. This object 
may have been pecked or battered. The cores in 
the collection range from 28 to 90 mm in length, 
24 to 70 mm in width, 14 to 50 mm in thickness, 
and 7.7 to 388 g in weight. 

Two obsidian marekanite nodules from Room 16 
are in the collection. Both were recovered from 
between 30 and 50 cm b.d. One of the modules is 
complete, the other is split in half. Marekanite 
sources in west-central Arizona produce small, 
high-quality obsidian nodules that are generally 
less than 10 cm in diameter (Shackley 1988:753). 
The dimensions of the unmodified marekanite nod
ule are 12.8 mm in length, 11 mm in width, 9.7 mm 
in thickness, and 1.8 g in weight. The split nodule 
measures 13.6 mm in length, 10.3 mm in width, 
12.1 mm in thickness, and it weighs 2.2 g. Effi
cient use of such small and high-quality raw mate
rial requires specialized reduction techniques, e.g., 
bipolar reduction (Binford and Quimby 1963:354-
357: Jeter 1980:241; Kelly 1985:168; Richner 
1989:22; Shackley 1986:111). Bipolar reduction 
often destroys cores and flakes, making the tech
nique difficult to recognize (Binford and Quimby 
1963:346; Jeter 1980:241; Shackley 1988:759). It 
is likely that the split specimen in this collection 
was reduced with bipolar techniques, because its 
size would make it nearly impossible to reduce 
otherwise. 

Debitage 

Debitage flakes are unmodified, complete flakes 
with interior and exterior surfaces, a striking plat

form and bulb of force at the proximal end, and 
both lateral and terminal edges. Broken flakes and 
flake fragments lack one or more of these attri
butes. Debitage shatter includes pieces of flaked 
stone that cannot be oriented in terms of interior or 
exterior surfaces and lack identifiable points of im
pact, termination, and lateral margins. 

The 1998 excavations recovered 6,108 unmodi
fied stone flakes, flake fragments, and shatter. Ex
cavations in Room 15 recovered 1,065 pieces of 
debitage, and 5,043 items were recovered from 
Room 16. The debitage analysis recorded flake 
type, size grade, lithic raw-material type, platform 
type, cortical surface area, weight, and presence or 
absence of burning. A mechanical size-grade screen 
was used to sort the debitage into five size-grade 
categories: greater than 1 inch, 1 inch, Vi inch, 
74 inch, and '/g inch. A few flakes were added to 
the collection from float samples. The frequency 
of debitage by size grade and raw-material type is 
presented in Table 7.5. Sixteen lithic raw-material 
types are identified in this collection; one remains 
unidentified. 

The frequency of material type and percentage 
of the collection is presented in Table 7.6. Raw-
material type is recorded for each flake, flake frag
ment, and shatter. Material types not identified are 
listed together in the category "Other." 

Flake type, platform type, and completion were 
recorded for each flake and flake fragment. Un
modified flaked-stone fragments not identified as 
flakes, flake fragments, or cores, are defined as 
shatter. Table 7.7 presents the frequency of debi
tage types by lithic raw-material type. Platform at
tributes recorded for complete and proximal flake 
fragments include crushed, faceted, and plain plat
forms. Faceted platforms exhibit multiple flake 
scars. Crushed platforms are platforms damaged 
by impacts, most often from hard-hammer reduc
tion (Sullivan and Rozen 1985). Plain platforms 
are unfaceted, cortical, or noncortical. Over 60 per
cent of the plain platforms in this collection are 
cortical. Weight and the presence or absence of 
burning were recorded for each specimen in the 
collection. Evidence that specimens in the collec
tion were burned includes pot-lid fractures, cracked 
or friable pieces of material, discoloration, and for 
certain material types, a lustrous surface. 
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Raw Material 

Andesite 

Basalt 

Chalcedony 

Chert 

Chocolate rhyolite 

Felsite 

Granodioritc 

Limestone 

Metamorphic 

Obsidian 

Other 

Quart/. 

Quart/.ite 

Rhyolite 

Sandstone 

Silicified limestone 

Siltstone 

Total 

> 1 Inch 

4 

46 

0 

5 
1 

0 

0 

0 

1 

0 

0 

0 

5 

29 

0 

0 

0 

91 

1 Inch 

112 

471 

13 

49 

52 

1 

2 

1 

9 

0 

6 

3 

131 

111 

1 

1 

2 

965 

1/2 Inch 

237 

1,257 

162 

257 

213 

3 

0 

2 

26 

6 

8 

18 

538 

193 

2 

3 

2 

2,927 

1/4 Inch 

162 

642 

146 

171 

155 

2 

0 

0 

11 

10 

1 

9 

460 

81 

0 

0 

0 

1,850 

V$ Inch 

31 

76 

24 

12 

29 

0 

0 

0 

3 

6 

0 

1 

75 

9 

0 

0 

0 

266 

Float 

1 

1 

0 

0 

4 

0 

0 

0 

0 

0 

0 

0 

3 

0 

0 

0 

0 

9 

Total 

547 

2,493 

345 

494 

454 

6 

2 

3 

50 

22 

15 

31 

1,212 

423 

3 

4 

4 

6,108 

Technological Attributes 

Complete flakes (n = 5,572) make up the majority 
of the collection, followed by proximal flake frag
ments (n = 230), shatter (n = 213), and distal flake 
fragments (n = 93) (see Table 7.7). More than half 
(55 percent) of the retouched flakes in the tool col
lection are large, complete, cortical flakes indica
tive of primary reduction. However, only about 
1 percent of the debitage exceeds the 1-inch size 
grade. Forty-eight percent of the debitage fall 
within the '/2-inch size grade (see Table 7.5). Thir
ty percent fall within the '/4-inch size grade, and 
16 percent fall within the l-inch size grade. These 
size-grade percentages are similar to the results 
obtained by D'Ascenzo (1996:78-81) for the 1995 
excavations at the Upper Cliff Dwelling. Small 
flakes, '/8-inch size grade and flakes from flotation 
samples, make up the smallest proportion of the 
collection (5 percent). 

Flake-size replication experiments show that 
under controlled conditions, the goals of reduction 
can be determined by flake-size distribution pat
terns (e.g., Patterson 1983:70-71, 1990:551; Pat
terson and Sollberger 1978:104). Patterson (1990) 

Table 7.6. Frequency and Percentage 
of Raw-Material Types 

Raw Material 

Andesite 

Basalt 

Chalcedony 

Chert 
Chocolate rhyolite 

Felsite 
Granodiorite 

Limestone 

Metamorphic 

Obsidian 

Other 

Quartz 

Quartzite 

Rhyolite 

Sandstone 

Silicified limestone 

Siltstone 

Total 

n 

547 

2,493 

345 

494 

454 

6 
2 

3 
50 

22 

15 

31 

1,212 

423 

3 

4 

4 

6,108 

% 

9.0 

40.8 

5.6 

8.1 

7.4 

0.1 

0.03 

0.05 

0.8 

0.4 

0.25 

0.5 

19.8 

6.9 

0.05 

0.07 

0.07 

99.92 

Note: Percentage total does not equal 100 percent be
cause of rounding. 

110 

Archeological Investigation of Rooms I 5 and 16 at the Upper Cliff Dwelling 

Table 7.5. Raw-Material Size Grades 



Table 7.7. Raw Material and Flake Type 

Lithic Analysis 

Raw Material 

Andesite 

Basalt 

Chalcedony 

Chert 

Chocolate rhyolite 

Felsite 

Granodiorite 

Limestone 

Metamorphic 

Obsidian 

Other 

Quart/ 

Quart/.itc 

Rhyolite 

Sandstone 

Silicificd limestone 

Siltstone 

Total 

Proximal Flake 
Fragment 

28 

118 

14 

15 

5 

0 

0 

0 

1 

0 

0 

10 

20 

19 

0 

0 

0 

230 

Complete Flake 

492 

2,278 

321 

430 

429 

3 

2 

2 

43 

22 

15 

20 

1,141 

363 

3 

4 

4 

5,572 

Distal Flake 
Fragment 

13 
22 

1 

23 

2 

0 

0 

0 
5 
0 
0 

0 

10 

17 

0 

0 
0 

93 

Shatter 

14 

75 

9 

26 

18 

3 

0 

1 

1 

0 

0 

1 

41 

24 

0 

0 

0 

213 

Total 

547 

2,493 

345 

494 

454 

6 

2 

3 

50 

22 

15 

31 

1,212 

423 

3 

4 

4 

6,108 

has shown that bifacial reduction produces an ex
ponential curve for flake-size distribution when 
the percentage of flakes is plotted against flake 
size. This curve results from single and multiple 
biface-reduction events. Other lithic-reduction 
processes produce different flake-size patterns 
(Patterson 1990:551). Figure 7.3 is a bar graph that 
maps the flake-size distribution pattern for the Up
per Cliff Dwelling flakes. A curve plotted along 
the apex of the bars would not be exponential. Bi-
faces and biface-reduction flakes and debris are 
present in the Room 15 and Room 16 collection. 
Smaller-sized flakes, however, which characterize 
Patterson's exponential curve, represent less than 
5 percent of the collection. Larger flakes, indica
tive of core reduction, represent 95 percent of the 
collection. The majority of the flakes (78 percent) 
fall within the 'A-'^-inch size grades. Only 17 per
cent of the flakes are larger than the Vj-inch size 
grade. In addition, larger-sized flakes characterize 
the collection across all material types, as illus
trated in Figure 7.4 and Table 7.5. 

Primary reduction also is indicated by the num
ber of complete flakes and the number of complete 
cortical flakes in the collection. Ninety-one per

cent (n = 5,572) of the flakes in the collection are 
complete (see Table 7.7). Sixty percent of the 
complete flakes are cortical (Table 7.8). Plain plat
forms represent approximately 96 percent of the 
collection, whereas crushed and faceted platforms 

Figure 7.3. Flake-size distribution. 
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Figure 7.4. Size grade and material type. 

each represent less that 1 percent of the collection 
and distal fragments represent less than 2 percent 
of the collection (n = 5,874: crushed = 51; facet
ed = 48; plain = 5,682; and distal fragments = 93). 

The presence or absence of burning on lithic 
debitage also is recorded for each specimen. Of the 
debitage, 20 percent (n = 1,241) exhibits burning 
(Table 7.9). Evidence of burning consists primarily 
of pot-lid fractures, cracks in the material, and dis
coloration. Nearly 47 percent of the quartzite speci
mens in the collection are burned. This proportion 

is considerably higher than that of any other mate
rial in the collection. Quartzite is one of the most 
coarse-grained raw materials in the collection. Heat-
treated materials yield larger flakes and provide 
greater efficiency in material utilization (Bleed 
and Meier 1980:504). Many of the quartzite speci
mens in the collection may have been heat treated 
to maximize flakeability, yet it is nearly impossible 
to distinguish heat-treated materials from charred 
materials in the collection, because most of the 
burned specimens appear to have been subjected to 

Table 7.8. Cortex Frequency 

Flake Type 

Proximal flake fragment 

Complete 
Distal flake fragment 
Shatter 

Total 

< 50% 

92 

3,325 
0 

106 

3,523 

> 50% 

12 

39 
29 

10 

90 

No Cortex 

126 
2,208 

64 
97 

2,495 

Total 

230 
5,572 

93 
213 

6,108 
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Table 7.9. Raw-Material Type and Burning 

Raw Material 

Andesite 
Basalt 
Chalcedony 
Chert 
Chocolate rhyolite 
Felsite 
Granodiorite 
Limestone 
Metamorphic 
Obsidian 
Other 
Quartz 
Quartzite 
Rhyolite 
Sandstone 
Silicified limestone 
Siltstone 

Total burned 

Number 
Burned 

56 
174 
58 

121 
178 

3 
0 
0 

20 
11 

1 
1 

579 
37 
0 
2 
0 

1,241 

Percentage 
of Total 

4.50 
14.02 
5.00 
9.70 

14.34 
0.24 
0.0 
0.0 
1.61 
0.88 
0.08 
0.08 

46.65 
2.98 
0.0 
0.16 
0.0 

intense heat or repeated burning episodes. Given 
the observed level of disturbance to the archeo-
logical deposits, the burned specimens may be ref
use from other contexts dumped into Rooms 15 
and 16. 

Summary 

The flaked-stone collection from Rooms 15 and 
16 consists primarily of flakes, flake fragments, 
and debris from core and biface reduction. Expe
dient flake tools appear to have been the primary 
goals of reduction. Retouched flake tools make up 
the largest part of the tool collection. Use of local 
raw materials is evident. Most of the lithic raw-
material types are coarser-grained volcanic and 
sedimentary materials. Thirteen temporally 
diagnostic projectile points were found—11 in 
Room 16 and two in Room 15. Because of the 
highly disturbed nature of the archeological de
posits, little can be inferred from them about the 
period of site occupation. 

Energy-Dispersive X-Ray 
Fluorescence Analysis of 
Archeological Obsidian 

Previous preliminary chemical analyses of archeo
logical obsidian recovered from pre-Classic and 
Classic period contexts in the Tonto Basin indicat
ed a simple spatial dichotomy of obsidian-source 
procurement. This strategy included obsidian de
rived from either the Superior (Picketpost Moun
tain) source to the south in presumably Salado-
held territory, or Coconino Plateau sources likely 
procured from the Sinagua (Simon et al. 1994). A 
much larger sample (n = 227) of obsidian artifacts 
analyzed later from a number of sites throughout 
the basin indicates a much more complex procure
ment situation for obsidian during pre-Classic and, 
particularly, Classic periods. Settlements in the 
southern portion of the basin (the Salt arm) are 
dominated by obsidian procured from the Mogo-
llon or San Carlos Valley in southeastern Arizona 
or western New Mexico, whereas the settlements 
in the northern portion of the valley (Tonto arm) 
are dominated by obsidian procured from both the 
Mogollon/San Carlos Valley regions and the Hoho-
kam core area. Additionally, at Rock Island, be
tween the other areas, Superior obsidian was virtu
ally the only obsidian in the collection. All areas 
exhibited obsidian derived from Superior and the 
Coconino Plateau. These data suggest the probabil
ity of considerable intrabasin exchange, as well as 
differing interaction with external groups, signal
ing possible differences in kin and social organiza
tion (Shackley 1998a). The analysis here of 20 ar
tifacts from the monument may follow that same 
pattern. 

Analysis and Instrumentation 

No specific sample preparation was employed. 
The results presented here are quantitative in that 
they are derived from "filtered" intensity values ra-
tioed to the appropriate X-ray continuum regions 
through a least-squares fitting formula rather than 
plotting the proportions of the net intensities in a 
ternary system (McCarthy and Schamber 1981; 
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Schamber 1977). More essentially, these data, 
through the analysis of international rock stan
dards, allow for interinstrument comparison with a 
predictable degree of certainty (Hampel 1984). 

The trace-element analyses were performed in 
the Department of Geology and Geophysics, Uni
versity of California, Berkeley, using a Spectrace 
400 (United Scientific Corporation) EDXRF spec
trometer. The spectrometer is equipped with a Rh 
X-ray tube, a 50 kV X-ray generator, and a Tracor 
X-ray (Spectrace) TX 6100 X-ray analyzer using 
an IBM PC-based microprocessor and Tracor re
duction software. The X-ray tube was operated at 
30 kV, 0.20 mA, using a 0.127-mm Rh primary 
beam filter in a vacuum path at 250 seconds live-
time to generate X-ray intensity Ka-line data for 
elements titanium (Ti), manganese (Mn), iron (as 
Fe ), rubidium (Rb), strontium (Sr), yttrium (Y), 
zirconium (Zr), and niobium (Nb). Weight percent 
iron (FeiCq ) can be derived by multiplying parts 
per million (ppm) estimates by 0.14297 . Trace-
element intensities were converted to concentra
tion estimates by employing a least-squares cali
bration line established for each element from the 
analysis of international rock standards certified 
by the National Institute of Standards and Technol
ogy (NIST), the U.S. Geological Survey (USGS), 
Canadian Centre for Mineral and Energy Technol
ogy, and the Centre de Recherches Petrographiques 
et Geochimiques in France (Govindaraju 1989). 
Further details concerning the petrological choice 
of these elements in southwestern obsidians are 
available in Shackley (1988, 1990, 1992, 1995a; 
also Hughes and Smith [1993] and Mahood and 
Stimac [1990]). Specific standards used for the best-
fit regression calibration for elements Ti through 
Nb include G-2 (basalt), AGV-1 (andesite), GSP-1 
and SY-2 (syenite), BHVO-1 (hawaiite), STM-1 
(syenite), QLM-1 (quartz latite), RGM-1 (obsid
ian), W-2 (diabase), BIR-1 (basalt), SDC-1 (mica 
schist), TLM-1 (tonalite), SCO-1 (shale), all USGS 
standards, and BR-N (basalt) from the Centre de 
Recherches Petrographiques et Geochimiques in 
France (Govindaraju 1989). In addition to the re
ported values here, Pb, Ni, Cu, Zn, Ga, and Th 
were measured, but these are rarely useful in dis
criminating glass sources and are not generally re
ported. These data are available in electronic for
mat from the author (MSS) by request. 

The approximate practical detection limits of 
the elements of interest that include error imposed 
by interelement interference are as follows: Ti, 
23 ppm; Mn, 40 ppm; Fe, 10 ppm; Pb, 8 ppm; Rb, 
5 ppm; Sr, 3.5, ppm; Y, 7 ppm; Zr, 7 ppm; Nb, 
8 ppm; Ba, 20 ppm; Fa, 20 ppm; and Ce, 20 ppm. 
These are the smallest amounts that can be quanti
tatively measured, defined as a signal which is six 
standard deviation units above background (6Z). 

The data from the Tracor software were trans
lated directly into Excel for Windows software for 
manipulation and into SPSS for Windows for sta
tistical analyses. In order to evaluate these quantita
tive determinations, machine data were compared 
to measurements of known standards during each 
run. Table 7.10 shows a comparison between val
ues recommended for three international obsidian 
and rhyolite rock standards, RGM-1, NBS(SRM)-
278, and JR-2. One of these standards is analyzed 
during each sample run to check machine calibra
tion. The results shown in Table 7.10 indicate that 
the machine accuracy is quite high, particularly for 
the mid-Z elements, and other instruments with 
comparable precision should yield comparable re
sults. Further information on the laboratory instru
mentation and source data can be found on the 
World Wide Web at: <http://obsidian.pahma.berke-
ley.edu/>. 

Trace-element data exhibited in Tables 7.10 and 
7.11 are reported in parts per million (ppm), a quan
titative measure by weight. Table 7.11 presents the 
data for the archeological samples. 

Discussion 

Archeological knowledge of Early Classic- and 
Classic-period obsidian procurement in the South
west is coming of age (Bayman 1995; Mitchell and 
Shackley 1995a; Peterson et al. 1997; Shackley 
1995a, 1998b; Simon et al. 1994). The complexity 
of obsidian exchange both within an intrasite kin 
group and a regional system is greater than could 
have been predicted even five years ago (Shackley 
1995b). The rather large collection analyzed recent
ly from the basin is certainly as complex as the 
Classic period Pueblo Grande collection from the 
Phoenix Valley, or Marana, north of Tucson, al
though the pattern of procurement indicated is 
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Sample 

RGM-1 

Govindaraju 1989 

Glascock and Anderson 1993 

This study 

SRM-278 

Govindaraju 1989 

Glascock and Anderson 1993 

This study 

JR-2 

Govindaraju 1989a 

This study 

Ti 

1600 

1,800 ±200 

1,516 ± 58 

1,469 

1,460 ±270 

1,376 ±96 

540 

343 ±51 

Mn 

279 

323 ± 7 

259 ± 19 

402 

428 ±8 

372 ± 17 

852 

680 ± 17 

Fe 

12,998 

12,400 ±300 

13,991 ± 143 

14,256 

14,200 ± 300 

15,229 ±399 

6,015 

7,358 ±65 

Rb 

149 

145 ±3 

152 ±3 

127.5 

128 ±4 

129 ±2 

297 

300 ±5 

Sr 

108 

120± 10 

108 ±2 

63.5 

61 ± 15 

68 ±2 

8 

10± 1 

Y 

25 

n. r. 

24 ± 1 

39 

n. r. 

42 ±2 

51.3a 

49 ±3 

Zr 

219 

150 + 7 

226 ±4 

290 

208 ± 20 

290 ±3 

97.2a 

94 ±2 

Nb 

8.9 

n. r. 

10± 1 

18 

n. r. 

17 ± 2 

19.2 

16 ± 2 

Ba 

807 

826 ±31 

806 ± 12 

l,140a 

891 ±39 

1,090 ±38 

39 

34 ±6 

o' 
> 
£2. 
-< 

Note: ± values represent first standard deviation computations for the group of measurements. All values are in parts per million (ppm) as reported in Govindaraju (1989) and this 
study. RGM-1 is a USGS rhyolite standard, NBS (SRM)-278 is a NIST obsidian standard, and JR-2 is a Geological Survey of Japan rhyolite standard. Fe can be converted to FeaCb 
with a multiplier of 0.14297( 10-4) (see also Glascock 1991). 
Key: n. r. = no report; n. m. = not measured. 
a Values proposed not recommended. 

Table 7.10. X-Ray Fluorescence Concentrations for Selected Trace Elements of Three International Rock Standards 
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Table 7.11. X-Ray Fluorescence Concentrations, by Sample 

Sample 

13 

140 

141 

156 

328 

417-1 

417-2 

635 

407 

581 

416 

17 

6 
480 

358 

294 

675 

83 

668 

Ti 

484.7 

1,243.5 

0.0 

771.3 

814.4 

803.3 

998.0 

599.8 

980.1 

654.9 

602.4 

986.1 

1,551.5 

1,037.6 

824.0 

597.8 

973.3 

1,644.2 

1,204.0 

Mn 

444.7 

208.3 

365.5 

301.4 

421.9 

395.6 

498.9 

443.0 

332.0 

387.7 

114.2 

411.2 

226.5 

377.7 

441.9 

26.8 

470.0 

331.0 

459.7 

Fe 

9,121.0 

8,365.7 

7,721.6 

6,285.3 

7,262.3 

7,107.7 

7,460.1 

9,285.5 

9,959.5 

7,773.6 

9,258.7 

7,416.0 

8,866.2 

7,731.4 

7,078.7 

4,116.1 

7,570.2 

11,076.9 

9,300.6 

Rb 

105.6 

101.7 

79.5 

75.8 

126.6 

103.6 

126.1 

99.5 

246.7 

80.2 

28.2 

121.7 

107.2 

131.2 

121.1 

4.8 

129.5 

207.2 

157.9 

Sr 

73.2 

30.0 

57.4 

12.9 

17.8 

12.7 

13.9 

66.4 

15.0 

61.3 

25.1 

18.9 

48.9 

11.8 

15.9 

14.2 

16.5 

101.6 

133.3 

Y 

21.3 

17.9 

7.9 

16.5 

21.7 

19.5 

25.8 

14.6 

38.4 

17.1 

8.3 

23.1 

18.9 

23.9 

21.5 

0.0 

23.9 

26.1 

24.0 

Zr 

72.0 

100.6 

55.2 

54.0 

87.1 

81.5 

95.6 

62.3 

115.3 

53.9 

16.7 

92.3 

121.0 

150.1 

83.7 

7.0 

95.8 

173.0 

126.8 

Nb 

45.6 

1.2 

42.2 

16.1 

24.9 

27.3 

31.1 

40.3 

24.0 

41.0 

2.1 

26.5 

18.2 

18.0 

28.9 

4.1 

32.9 

10.4 

18.3 

Sourcea 

Govt Mtn 

Superior* 

Govt Mtn 

Superior* 

Superior 

Superior 

Superior 

Govt Mtn 

Mule Creek" 

Govt Mtn 

not obsidian 

Superior 

Vulture 

Vulture 

Superior 

burned* 

Superior 

Sauceda Mts 

Cow Canyon 

Note: All measurements in parts per million (ppm). 
''These are source probabilities based on best linear fit of the calibration utility (Shackley 1995a). Those samples marked with an 
asterisk can only tentatively be assigned to source because of a less than adequate fit with the available source standards. These 
samples appear to be burned and/or chemically weathered such that the elemental chemistry may be altered. 

The Mule Creek Regional Source consists of at least three definable chemical groups, all eroding into the San Francisco and 
Gila River alluvium certainly as far west as the San Carlos/Gila Valleys. More information is available in Shackley (1992, 1995a, 
1998a). 

quite different (Bayman 1995; Mitchell and Shack
ley 1995; Peterson et al. 1997, Shackley 1998a). 
The discussion here will first center on the source 
provenance in the collection as a whole and follow 
with a more-focused discussion of the intrasite 
comparisons in the basin proper. 

Source Assignment 

Source discrimination was made by comparison 
with source standard data at Berkeley reported 
most recently in Shackley (1995a). Three-dimen
sional and bivariate plots are presented to graphi
cally distinguish the sources (Figures 7.5 and 7.6). 
Because the number of sources in the collection 
was relatively high, one 3-D and one bivariate plot 
were necessary to discriminate the sources. In Fig
ure 7.5, it is apparent that Rb, Sr, and Zr are use

ful in discriminating sources, with an overlap be
tween Superior and Vulture. Cow Canyon, which 
is difficult to distinguish between Sauceda Moun
tain samples in Y/Sr, is easily separated in the 
Rb/Zr plot, and Superior and Vulture separate 
readily with Sr and Zr (Shackley 1995a) (see Fig
ure 7.6). The Mule Creek localities are difficult to 
separate with these elements (barium, not mea
sured here, is a more effective element in this re
gard), but this is not necessarily an issue, both due 
to the distance to source, and the presence of all 
these subsources in the Gila River alluvium (Shack
ley 1992, 1995b, 1998b). Refer to the source stan
dard table in Shackley (1995a:538-543) for ele
mental compositions. 

Source assignments in this analysis, however, 
were hampered by some extreme burning and/or 
chemical weathering on a number of specimens 
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Figure 7.6. Sr versus Zr biplot of archeological data. 
Superior and Vulture are discriminated with these elemental concentrations (see Shackley 1995a). 

such that the elemental concentration was in some 
instances noticeably depleted (see Table 7.11). 
There have been no systematic experiments deal
ing with this phenomenon, so it is difficult to deter
mine the temperature level at which elemental 
chemistry is adjusted. Observations suggest that 
when the surface of the glass is noticeably altered, 
some elemental changes occur. 

Obsidian Exchange in Tonto Basin 

It is important to stress that the following infer
ences are, at this point, hypothetical, since the pre-
Classic and Classic period materials are pooled 
and other data sets are not taken into considera
tion. The following is taken from Shackley 
(1998a). Given the proportion of obsidian source 
procurement evident between sites in the two 
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Figure 7.5. Rb, Sr, Zr 3-D plot of archeological data. Superior and Vulture cannot be separated in this plot. 
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stream basins discussed above, it appears that the 
inhabitants of the Cline Terrace area had access to 
the greatest number of sources, either because ex
change partners or kin ties were more diverse, be
cause the control of intrabasin exchange was in 
their hands, or, more likely, a combination of both. 
Additionally, exchange with the Hohokam to the 
south was much more common here compared 
with the Salt arm, where obsidian from the Mogo-
llon/San Carlos Valley suggests greater ties to that 
region. It is certainly possible that at least some of 
the Mule Creek/Cow Canyon obsidian in Cline Ter
race sites was derived from intrabasin exchange 
with partners on sites on the Salt arm. This is diffi
cult to discern with only the obsidian data. 

It is tempting to posit an exchange model where 
the Cline Terrace groups in the Classic period were 
more tightly aligned with the Hohokam of the 
Phoenix Basin, while the groups in the Salt arm 
were more closely aligned with the Mogollon/San 
Carlos Valley groups. The evidence for contact 
with groups "outside" their exchange partners pos
ited here could be due to intrabasin exchange be
tween the Salt and Tonto arms. 

Recent analysis of obsidian from Early Classic 
contexts along Tonto Creek just north of Cline Ter
race indicated a very similar obsidian procurement 
pattern as the Cline Terrace material (Shackley 
1996). These sites exhibited a mix of obsidian 
from Superior, Vulture, Sauceda, and Coconino 
Plateau sources, but none from the Mogollon/San 
Carlos Valley, although one obsidian projectile 
point was produced from obsidian procured from 
the Valle Grande source in northern New Mexico 
(Shackley 1996:8). Although the sample was rela
tively small (n = 25), the presence of obsidian de
rived from Hohokam sources in the Sonoran 
Desert and the absence of Mogollon/San Carlos 
Valley sources could be rallied as evidence favor
ing the assumption that the Cline Terrace groups 
procured this obsidian from intrabasin exchange. 
This evidence, however, is obviously weak; other 
data sets will have to be played against these infer
ences. Parenthetically, all these sources of obsidian 
are essentially equally good media for tool produc
tion, so raw-material inequality is not an issue. 

It is important to note that there is evidence 
suggesting differential procurement of obsidian 

for groups inhabiting the Salt versus Tonto arms. 
Whether this was part of a larger kin and social net
work is difficult to determine with the obsidian 
studies alone. 1 would suggest that it is, and indi
viduals or kin leaders employed different region
ally based kin agreements in the Salt arm than did 
their neighbors in the Tonto arm. This is interest
ing, given that many of these sites were likely in
habited contemporaneously, and certainly were in 
contact, if not consanguineally related. This is not 
unexpected given very similar patterns evident at 
Classic platform-mound complexes in the Phoenix 
and Tucson Basins (Bayman 1995; Bayman and 
Shackley 1998; Mitchell and Shackley 1995; Peter
son et al. 1997; Shackley 1995a, 1998a). In some 
cases, it appears that individuals or kin groups in 
the platform-mound blocks had very different ac
cess to obsidian, and likely other resources, than 
individuals or kin groups outside of the platform 
mound. Indeed, those outside the "confines" of the 
platform mound appear to have had access to a 
greater diversity of sources. Something very simi
lar seems to be occurring in the Tonto Basin, at 
least between the groups living on the northern 
and southern portions of the basin. Both Bayman 
(1995) and McGuire and Saitta (1996), for differ
ent reasons, have suggested that both an elite com
munity and an "egalitarian" community could have 
existed in the Classic and post-Classic period (see 
also Peterson et al. 1997). Although this does not 
directly explain the procurement discussed here, it 
may provide a framework for further investigation, 
and can explain differences between the distribu
tion of obsidian sources in a platform area that are 
different from areas outside the platform. 

At the Upper Cliff Dwelling, the mix of sources, 
holding site depositional processes and cultural 
factors constant, is a mix of "Hohokam sources," 
"Mogollon of San Carlos Valley sources," and 
"Salado sources" as discussed above. A sample of 
20 is probably not large enough to deal with these 
intraregional issues, but the source provenance 
within this collection is certainly within the range 
of variability seen in other Early Classic- and 
Classic-period sites in the basin (Shackley 1996, 
1998a). In any event, the analysis of archeological 
obsidian here offers, as usual, more questions than 
answers. 
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C H A P T E R 8 

Modified Nonflaked Stone 

This chapter is the result of a collaborative ef
fort by a number of WACC staff, including 

JoAnn Blalack, Gregory L. Fox, Ralph Giles, Jill 
Mayo, Loy Neff, Lisa Schub, Shirley Shirley, 
Joseph Svinarich, and Charny White. The chapter 
describes the class of lithic materials that exhibit 
evidence of grinding, pecking, polishing, or batter
ing as manufacturing techniques, use wear, or 
both. In virtually all cases, the recovery context of 
these artifacts is disturbed secondary deposits. Al
though a portion of the assemblage is represented 

y intact artifacts, no abandoned, in-use tools or 
ornaments can be confidently identified. This chap
ter is organized by two categories: functional types 
and miscellaneous items. 

Functional Types 

Metates 

Metates are defined by Sayles (1983:68) as a sta
tionary bottom or nether stone with a prepared 
surface on which a mano was rubbed in a rotary 
or reciprocal locomotion manner. Alternatively, 
Woodbury (1954:50) defines a metate as the bot
tom component of a stone grinding kit. The upper 
portion of the kit, a mano or hand stone, is rubbed 
across the metate, creating a grinding action upon 
the material placed between the two stones. Me
tates are typically portable unless they are embed
ded as a component of a grinding bin. A metate 

may be sometimes referred to as a "milling stone" 
(Fratt 1992:98). 

Fratt (1992:98-100) establishes the various 
types of metates that are typically found in the 
desert Southwest. These include basin, closed-end 
trough, exhausted, full trough, slab or flat, trough, 
and Utah types. Of these, troughs (including 
closed-in configuration) represent 100 percent of 
the assemblage from Room 15 and at least 50 per
cent of those metate fragments from Room 16 (one 
is indeterminate) (Figure 8.1, Table 8.1). Room 16 
also contained a flat-slab metate fragment. Flat-
slab metates are considered a temporal successor 
to the trough metate, although, in some instances, 
the trough temporally overlaps the slab configura
tion (Fratt 1992:99). The predominance of trough 
metates is similarly noted among the assemblages 
reported by Simon and McCartney (1994:785-787) 
and Euler and Gregory (1988:299). 

The presence of trough metates in Room 15 
(n = 3) and Room 16 (n = 2) is consistent with pre
viously recovered types from the Upper Cliff Dwell
ing (Steen et al. 1962:25). Similarly, the Lower 
Cliff Dwelling produced the same configuration of 
metates (Steen etal. 1962:50). Haury (1945:127) 
states that this configuration of metate is typical 
for ruins in the region, including Canyon Creek 
Ruin (Haury 1934:116). In contrast, the near ab
sence of metates in the Tonto Basin assemblages 
(56 percent) is noted in the Roosevelt Rural Sites 
Study (RRSS) (Ciolek-Torrello, Shelley, and Ben-
aron 1994:531). In only 15 percent of the sites from 
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Figure S. I . Representative trough metate, 
Upper Cliff Dwelling. 

the RRSS did the number of metates equal or exceed 
that recovered from either Room 15 or Room 16. 
The composite quantity of metates recovered from 
Rooms 15 and 16 is exceeded only by the farm
stead pre-Classic site, AZ U:8:225/1558, from the 
RPMS (Simon and McCartney 1994:787). The 
number of metates recovered from the Las Colinas 
excavations was also significantly lower than the 
number recovered from Rooms 15 and 16 (Euler 
and Gregory 1988:299). 

The apparent higher instance of metates in 
Rooms 15 and 16 than in comparable sites within 
the region may be an aberration among the data 
sets. That is, how metates were counted, minimum 
number of metates established, etc., may have af

fected the comparative counts. Additionally, the 
fact that midden contexts were the focus of the 
Upper Cliff Dwelling excavations may have con
tributed to these higher frequencies, as discarded 
materials were concentrated within room features. 
However, the types of metates recovered (trough 
and flat) were consistent throughout the compara
tive data sets, including those derived from pre
vious archeological work at Tonto National 
Monument. 

Marios and Hand Stones 

Manos are characterized as modified rectangular or 
subrectangular stones that are held by both hands 
and moved back and forth across a metate or nether 
stone for grinding food, usually plant material 
(Fratt 1992:95; Woodbury 1954:66). Manos are 
manufactured by pecking and grinding the edges 
and sides of a cobble or rock to form a better "fit" 
with the metate and for the individual using the 
mano. 

The shape of the mano indicates how it was 
used, and Fratt (1992:95-97) lists the different 
types of manos that could occur at an archeologi
cal site. Seventeen manos were recovered from 
Rooms 15 and 16 (Figure 8.2, Table 8.2). Of this 
number, 13 (76 percent) are exhausted bifacial ma
nos, and 4 (24 percent) are exhausted unifacial ma
nos. The bifacial manos have opposing grinding 
surfaces, whereas the exhausted unifacial manos 
have only one major grinding surface, and are too 

Table 8.1. Metate Fragments from Rooms 15 and 16 

120 

Catalog No., Provenience Length Width Thickness Weight .-
by Room (cm b.d.) (cm) (cm) (cm) (g) 

Room 15 

009 XI, 146-151 24.5 24.5 5.0 6,341 rectangular trough metate 
163 (pp 196) X3, 135-146 39.5 26.8 5.5 16,637 half of a closed-end trough metate 
164(ppl96) X3, 135 21.0 26.5 4.7 7,692 approximately 30 percent of a rectangular 

trough metate 
Room 16 

395(pp86) X5.0.08 16.5 15.5 4.0 2,495 triangular trough metate 
424 (pp 101) XI, 47 14.5 9.0 3.7 687 irregularly shaped unidentifiable metate 
434 (pp 105) X13.54 11.0 10.5 6.0 1,193 irregularly shaped flat metate 
576 (pp 159) X13,71 18.0 19.0 4.5 2,045 triangular trough metate 
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Figure 8.2. Representative manos. Upper Cliff Dwelling. 
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Room No. 

15 

16 

Total 

Comple 

n 

3 
5 
8 

te 

% 

18 
29 
47 

Frag 

n 

2 

7 

9 

merit 

% 

12 

41 

53 

Bifacial 

n 

4 

9 

13 

% 

24 

53 

77 

Unifacial 

n % 

1 6 
3 18 

4 24 

thin to hold without scraping the user's fingers 
(Fratt 1992:96; Simon and McCartney 1994:789). 
In addition, one hand stone was recovered from 
Room 16 and is described below, because of simi
larity in function. 

Of the 17 manos from the Upper Cliff Dwelling, 
five (29 percent) were recovered from Room 15 
and 12 (71 percent) from Room 16 (see Table 8.2). 
The mano assemblage from Room 15 consists of 
three complete and two fragmentary specimens. 
The complete manos range in size from 16.3 to 
21.3 cm in length, 9.1 to 10.6 cm in width, 3.6 to 
5.5 cm in thickness, and 1,025 to 2,010 g in weight 
(Table 8.3). The two fragmentary manos range in 
size from 6.4 to 11.2 cm in length, 9.8 cm in width, 
4.1 to 3.5 cm in thickness, and 336 to 819 g in 
weight. 

Two of the three complete manos have pecked 
and rounded edges with pecked lateral ends that 
are slightly rounded. Of the two, one has a slight 
convex form on the ventral side where most of the 
grinding occurred. The third complete mano has 
squared edges with pecked and slightly rounded 
ends. 

The two mano fragments have pecked edges, 
with the top portion being more rounded than the 
bottom portion of the edge. One fragment's ventral 
side is stained with red pigment, whereas the other 
fragment has a dark stain on both sides. All five 
manos are made of rhyolite (see Table 8.3). 

The 12 manos from Room 16 include 5 (42 per
cent) complete manos and 7 (58 percent) mano 
fragments. The size range for the unbroken manos 
is 12.8 to 19.0 cm in length, 6.7 to 12.6 cm in 
width, 3.4 to 6.0 cm in thickness, and 615 to 
2,220 g in weight (see Table 8.3). 

All the complete manos found in Room 16 were 
manufactured in a similar manner, with pecked 
and ground edges and ends. Three of the complete 
manos have bifacial grinding surfaces, and two 

have a unifacial working surface. The raw-material 
types of the complete manos from Room 16 in
clude sedimentary rock (n = 2), quartz (n = 2), and 
basalt (n= 1) (see Table 8.3). 

The seven fragmentary manos from Room 16 
exhibit the same manufacturing techniques as the 
complete specimens. The material types differed 
from the complete manos in that two were manu
factured from rhyolite, two from quartz, two from 
welded tuff, and one from sedimentary material. 
Sizes range from 8.4 to 16.5 cm in length, 7.7 to 
11.4 cm in width, 1.7 to 5.6 cm in thickness, and 
455 to 1,147 g in weight. 

One hand stone was recovered from Room 16. 
Hand stones are differentiated from manos in that 
a hand stone is represented by a stone unmodified 
except on that portion of the stone used for grind
ing (Euler and Gregory 1988:300; Fratt 1992:95; 
Woodbury 1954:66). The hand stone is quartz and 
measures 15.6 cm in length, 10.1 cm in width, 
8.3 cm in thickness, and 1,755 g in weight. 

There were no observed differences between 
the mano assemblages recovered from Rooms 15 
and 16 (see Table 8.3). Complete manos from the 
two rooms are similar to the fragmented manos in 
size and manner of manufacture. As for the mate
rial types, the sole difference is the presence of 
two welded-tuff mano fragments from Room 16. 

Abraders 

Abraders are characterized as having a very coarse 
texture with a rough abrading area (Euler and 
Gregory 1988:303). Only one abrading stone 
(Figure 8.3) was recovered from Room 16 (XI3, 
42 cm b.d., pp 91). The abrader is made from a 
fragment of scoria, a vesicular lava material. The 
ventral side is slightly smoother than the dorsal 
side, and has a slight concave appearance and the 
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Table 8.3. Manos from Rooms I 5 and 16 

Catalog No., 
by Room 

Room 15 

179(pp27) 

179(pp27) 

204 (pp 29) 

276 (pp 197) 

pp24 

Room 16 

Oil 

368 (pp 76) 

416 

437 (pp 108) 

447 (pp 112) 

562 (pp 156) 

569 (pp 158) 

613 (pp 174) 

628 (pp 170) 

630 (pp 173) 

640 (pp 177) 

641 (pp 178) 

Provenience 
(cm b.d.) 

XI, 189 

XI, 189 

XI, 200 

X5, 230 

X4, 203 

X2, 83-97 

XI, 33 

XI5,30-59 

XI3, 53 

XI5, 59 

X20, 79 

XI4, 73 

X5, 86 

X4, 77 

X5, 82 

X20, 83 

X20, 82 

Length 
(cm) 

11.2 

6.4 

21.3 

20.2 

16.3 

16.3 

14.4 

8.4 

12.5 

12.1 

15.5 

11.3 

12.8 

10.4 

16.0 

16.5 

19.0 

Width " 
(cm) 

9.8 

9.8 

9.1 

10.1 

10.6 

9.0 

11.4 

7.7 

9.4 

10.6 

10.5 

10.4 

6.7-7.5 

10.0 

8.8 

10.6 

12.6 

rhickness 
(cm) 

4.1 

3.5 

5.5 

3.8 

3.6 

4.8 

1.7-2.9 

4.5 

3.2 

4.7 

3.5 

5.6 

3.4 

2.2-3.2 

3.9 

3.5 

6.0 

Weight 
(8) 

819 

336 

2,010 

1,316 

1,025 

1,162 

783 

455 

609 

974 

965 

1,030 

615 

510 

967 

1,147 

2,220 

Comment 

rhyolite, fragment, bifacial, ventral side red staining, 
edges pecked with top side rounded and bottom side 
squared, ends pecked 

rhyolite, fragment, bifacial, dark staining on both 
sides, edges pecked with top side rounded and bottom 
side squared, ends pecked 

rhyolite, complete, bifacial, ventral side smooth, ends 
pecked and smoothed, edges pecked and squared with 
slight indentations, one edge on ventral side sloped 
and ground more than other edge 

rhyolite, complete, unifacial, edges pecked and 
rounded, ends pecked, ventral side ends curved up 
slightly, lower portion of edges ground, used in a 
trough metate? 

rhyolite, complete, bifacial, edges squared, ends 
pecked and slightly rounded 

sedimentary rock, complete, unifacial, ends pecked 
with cross-directional striations, margins ground and 
slightly pecked 

rhyolite, fragment, bifacial, edges squared, pecked, 
ends pecked slightly rounded, lenticular cross section 

quartz, fragment, unifacial, both ends pecked 

welded tuff, fragment, bifacial with ventral side 
stained? 

sedimentary rock, fragment, bifacial 

quartz, complete, bifacial, dorsal side pecked 

welded tuff, fragment, bifacial, margins pecked, 
multiple fractures 

sedimentary rock, complete, unifacial, both ends 
pecked 

rhyolite, fragment, biface, ends pecked, margins 
smoothed 

basalt, complete, biface, ventral side with carbonized 
material in crevices 

quartz, fragment, bifacial, ground edge 

quartz, complete, bifacial, pecked edges and margins, 
striation on dorsal side near one edge 

beginnings of a groove. The abraded side is slight
ly stained and darker than the rest of the material. 
The abrader measures 9.5 cm in length, 8.9 cm in 
width, 5.4 cm in thickness, and 250 g in weight. 

Shaft Straighteners/Abraders 

Nine artifacts from Rooms 15 and 16 displayed 
sufficient attributes to be grouped under the shaft 
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Figure 8.3. Scoria abrader from Room 16. 

straightener/abrader classification (Figure 8.4). 
Shaft straighteners/abraders generally are charac
terized by the presence of deep, often multiple, 
parallel grooves on a tabular, or bar-shaped, rock 
surface. The surface often exhibits striations that 
appear to be ornamental rather than functional 
(Oliver and Simon 1997:421; Woodbury 1954:98). 
Three of the shaft straighteners/abraders were 
recovered from Room 15, and six came from 
Room 16. 

Two of the Room 15 shaft straighteners/abrad
ers are manufactured from steatite, and the other is 
made of sandstone (Table 8.4). One of the steatite 
artifacts has parallel grooves on two opposing 
sides, whereas the other has parallel grooves on a 
single side, with shallow cross-hatched striations 
on the opposite side. The sandstone artifact has 
parallel grooves on one side and striations visible 
on the opposing surface. Shaft straighteners/abrad
ers recovered from Room 15 range in size from 3.9 
to 5.7 cm long, 2.7 to 4.0 cm wide, 1.4 to 2.1 cm 
thick, and weigh between 27 and 347 g. 

The six artifacts recovered from Room 16 (see 
Table 8.4) include four manufactured from steatite, 
one from sandstone, and one from metasediment. 
Of the four steatite artifacts, one contains four V-
shaped grooves on one side and visible cross stria
tions on the other; one has two deep grooves, as 

Figure 8.4. Representative steatite shaft 
straighteners/abraders. Upper Cliff Dwelling. 

well as striations on the basal surface and several 
shallow parallel grooves on the other side; one con
tains a grinding surface on one side as well as par
allel grooves on the other; and one has only paral
lel grooves. The sandstone abrader/shaft straight-
ener contains two parallel grooves, whereas the 
artifact made from metasediment contains two par
allel grooves on one side, as well as cross hatching 
and parallel striations on the opposite side. Sizes 
range from 2.3 to 7.0 cm in length, 1.9 to 3.7 in 
width, 1.2 to 2.8 in thickness, and 6.0 to 95 g in 
weight. 

Steatite is the most commonly used material of 
the nine shaft straighteners/abraders recovered 
from Rooms 15 and 16 (see Table 8.4), accounting 
for over 50 percent of the inventory of the com
bined rooms. (Sandstone and metasediment materi
als also were used as raw materials.) Studies by 
Lindauer (1996:570-577), Simon and McCartney 
(1994:793), and Watson (1997:421) indicate that 
steatite is the most common material for this type 
of artifact within the Tonto Basin and that it is lo
cally available. Simon and Rice's (1996:570) rep-
licative research with steatite shaft straighteners/ 
abraders indicated that steatite tools used to 
straighten arrow shafts usually were heated before 
use. They indicate that naturally occurring steatite 
is gray-green in color but turns black or charcoal 
when heated. In addition to color changes, spalling 
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Table 8.4. Shaft Straighteners/Abraders from Rooms I 5 and 16 

Catalog No., 
by Room 

Room 15 

004 

005 

037 (pp 2) 

Room 16 

294 

346 (pp 70) 

394 (pp 85) 

425 (pp 102) 

472 (pp 122) 

550 

Provenience 
(cm b.d.) 

TU1, 121-126 

Till, 126-131 

XI, 125-135 

XI, 3-20 

XI3, 23 

X5, 16 

X15,50 

XI3, 67 

X26, 70-80 

Length 
(cm) 

5.7 

5.2 

3.9 

4.4 

7.0 

3.4 

6.2 

4.3 

2.3 

Width 
(cm) 

4.0 

3.2 

2.7 

3.7 

3.7 

2.3 

3.3 

3.3 

1.9 

Height 
(cm) 

2.1 

1.7 

1.4 

2.4 

2.6 

1.9 

2.5 

2.8 

1.2 

Weight 
(g) 

347 

40 

27 

60 

95 

28 

78 

50 

6 

Comment 

steatite, cross-hatching incisions 

sandstone, parallel striations 

steatite, parallel grooves on both sides 

metasediment, parallel and cross striations and 
two shallow grooves 

sandstone, shallow parallel grooves on top 
overcut by two deep grooves 

steatite, covered in cross striations, four 
shallow V-shaped grooves 

steatite with grinding surface 

steatite, deep cross striations on basal surface, 
two deep parallel grooves and series of 
perpendicular parallel shallow grooves 

steatite, parallel grooves 

also is common. All nine of the abraders/shaft 
straighteners from Rooms 15 and 16 display these 
characteristics (see Table 8.4). 

Axes/Mauls 

Axes are defined as having a wedge-shaped blade 
designed and used for chopping, and are hafted by 
fitting a wooden handle into the grooves or notch
es (Woodbury 1954:25 and Sayles 1937:101, as 
cited in Fratt 1992:85). One axe (Catalog No. 632, 
pp 175) was recovered from Room 16, X5/6, at a 
depth of 81 cm b.d. in disturbed fill above the 
lower floor. This axe is made of basalt, has a three-
quarter groove, and is complete (Figure 8.5a). It is 
9.7 cm long, 5.2 cm wide, and 3.3 cm thick, and 
weighs 234 g. The majority of its surface, particu
larly the inner face, is highly polished. No ridge is 
evident. The blade edge appears to be chipped and 
battered. Battering also is present on the poll. Por
tions of the surface exhibit pecking and striations, 
as well as carbon or organic stains. 

Mauls are similar to hammer stones but with 
the groove located in the middle of the tool so that 
the poll and bit ends are approximately the same 
size and shape (Adams 1979:115 as cited in Fratt 

1992:97). One maul (Catalog No. 577, pp 160) 
(Figure 8.5b), possibly manufactured from a bro
ken axe, was recovered from Room 16, XI3, at a 
depth of 67 cm b.d. in disturbed midden fill. This 
complete maul is made of andesite and has a three-
quarter groove. It is 12.5 cm long, 6.5 cm wide, 
and 4.3 cm thick, and weighs 675 g. A flake scar is 
present on one side from the poll to the edge of the 
hafting groove. Red pigment is present on parts of 
the poll surface. Both ends are battered, and peck
ing is present on several surfaces. A brownish 
black stain is located on one face, which may rep
resent burning or organic stains. This specimen ap
pears to have originally been used as an axe with 
subsequent modification into a maul. 

Axes and mauls have been recovered from other 
sites in the Tonto Basin (McCartney and Simon 
1995; Towner 1994; and Watson 1997). The RRSS 
recovered five ground and polished axes and one 
maul from AZ U:08:187/918, a Classic period ham
let site, and five from AZ U:08:225/1580, a pre-
Classic period farmstead (Towner 1994:523-524, 
526-528, 531). Excavations at AZ U:04:033/132, 
a Salado platform mound located on Tonto Creek, 
recovered 33 axes, some of which were used as 
mauls (Watson 1997:418^419). As an external exam
ple, research conducted at Los Colinas recovered 
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Figure 8.5. (a) Three-quarter grooved axe; 

(b) reworked three-quarter grooved axe/maul. 
Both examples from Room 16. 

42 axes, some of which may have been used as 
mauls (Euler and Gregory 1988:301-302). During 
the Rock Island Complex study, four axes from 
AZ U:08:023/177 and one from AZ U:08:400/863 
were recovered (McCartney and Simon 1995:319). 
No mauls or axes were recovered during the 1995 
Tonto Upper Ruin excavation (D'Ascenzo 1996:82-
83). Steen (1962:25), however, recovered four 
grooved axes from the Upper Cliff Dwelling. Pier-
son's excavations in the Lower Cliff Dwelling did 
not recover any axes or mauls. 

Agave Knives 

Agave knives, frequently referred to as tabular 
knives, are used for cutting plant fibers and are 
characterized as large thin knives made from tabu
lar materials, including siltstone, schist, or slate, 

Figure 8.6. Representative agave knives, 
Upper Cliff Dwelling. 

with ground or serrated edges that often exhibit 
flaking on one or both sides (Oliver and Simon 
1997:377-385; Towner 1994:478). Grinding of the 
edges smooths the surface of the knife, reducing 
friction as the knife cuts through plant material. 
Because of the grinding, it is often difficult to ob
serve edge retouch. Another characteristic of agave 
knives is the presence of striations on one or both 
sides of the knife. Parallel striations are caused by 
the grinding along the blade edge, whereas stria
tions that are perpendicular to the edge are associ
ated with the knife being used to cut through plant 
fibers (Bernard-Shaw 1988:278; Rice 1994:810; 
Riceetal. 1995:307). 

Fourteen agave-knife fragments were excavated 
from Rooms 15 and 16 at the Upper Cliff Dwell
ing (Figure 8.6). Of these, five are from Room 15, 
and nine are from Room 16. Room 15 agave-knife 
fragments include four that are bifacially worked, 
with one specimen exhibiting unifacial retouch 
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Table 8.5. Agave-Knife Fragments from Rooms 15 and 16 

Catalog No., 
by Room 

Room 15 

008 

037 

094 

112 

219 

Room 16 

010 

010 

294 

405 (pp 93) 

409 (pp 94) 

420 (pp 98) 

422 (pp 99) 

547 

624 

Provenience 
(cm b.d.) 

XI, 131-136 

XI, 125-135 

X7,135-145 

X8, 155-165, 
roof top 

X4,190-210 

X2, 73-83 

X2, 73-83 

X1, 3-20 

X13,43 

XI3 , 50 

X3, 35 

X3, 20 

X21,70-78 

X26, 80-95 

Length 
(cm) 

5.2 

6.0 

4.4 

9.5 

11.7 

4.2 

3.0 

6.4 

3.9 

8.2 

10.0 

14.5 

7.6 

4.7 

Width 
(cm) 

5.6 

3.0 

9.7 

5.6 

7.4 

4.4 

3.2 

5.5 

3.6 

12.6 

4.7 

7.1 

4.1 

Thickness 
(cm) 

0.4 

0.4 

0.6 

0.7 

1.1 

0.7 

0.9 

0.6 

0.5 

0.7 

0.7 

0.5 

0.5 

0.5 

Weight 
(g) 

27 

17 

12 

125 

80 

40 

25 

16 

18 

30 

180 

55 

30 

18 

Comments 

tabular siltstone, unifacial, flake, dorsal side has 
cross-directional striations 

schist, bifacial, edge ground smooth with parallel 
striation, toward center of artifact not modified 

siltstone, bifacial, edge ground smooth, both sides 
polished with parallel striations, edge slightly curved 

siltstone, fragment (glued), bifacial, one worked edge 
ground smooth, cross-directional striations both sides 

schist, bifacial, one side smooth with parallel 
striations, worked edge ground 

tabular siltstone, biface, parallel striations on dorsal 
and ventral sides, edge ground, pot-lid fractures, 
residue? 

tabular siltstone, biface, edges ground, parallel 
striations on one side, pot-lid fractures 

tabular siltstone, biface, cross-directional striations 
along blade edge, edge ground 

material unknown, biface 

schist, biface, both sides of edge ground, 
cross-directional striations, reworked 

material unknown, biface, edge ground, no striations, 
small notch at base near one margin 

tabular siltstone, unifacial, edge ground, no striations 

material unknown, biface, edge ground both sides, no 
striations 

metasediment, biface, edges ground both sides, 
parallel striations on one side 

(Table 8.5). Of the bifacially worked knives, three 
have parallel striations, with the fourth fragment 
having a single, ground, worked edge with cross-
directional striations. All of the knife fragments re
covered from Room 15 exhibit edge grinding. The 
unifacial agave-knife fragment has had very little 
modification, as only one row of thinning flakes 
has been removed from the working edge. The 
edge exhibits no evidence of grinding, and there 
are cross-directional striations on the modified 
side of the knife. 

Three of the knife fragments from Room 15 are 
made from tabular siltstone, and two from schist 

(see Table 8.5). Sizes range from 4.4 to 11.7 cm in 
length, 3.0 to 9.7 cm in width, 0.4 to 1.1 cm in 
thickness, and 12 to 125 g in weight. 

The nine agave-knife fragments from 
Room 16 consist of eight bifacially worked frag
ments and one unifacially worked fragment (see 
Table 8.5). All nine of the fragments have ground 
edges. Six have cross-directional striations, and 
three exhibit parallel striations. Two of the biface 
fragments, possibly from the same artifact, have 
pot-lid fractures, indicating exposure to intense 
heat. One fragment retains some form of organic 
residue. 
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Two knife fragments are slightly different from 
the other fragments in that one (Catalog No. 409) 
of the knife fragments has been reworked with 
some additional grinding occurring towards the 
lateral edge. The other fragment (Catalog No. 420) 
has a small notch at the base near one of the edges. 
Three of the agave-knife fragments have been 
fractured across the width, leaving two or three 
worked edges. Two of the three fragments have 
relatively straight edges and a wide convex base, 
whereas the third knife fragment has tapered edges 
that narrow to a dull convex point, giving the im
pression that this knife fragment is the tip of an 
agave knife. 

The one unifacial agave-knife fragment exhibits 
little evidence of modifications in its manufacture. 
It is similar to the Room 15 specimen in that there 
is a single row of thinning flakes along the work
ing edge. This knife lacks any striations. 

The material types of the agave knives from 
Room 16 include four siltstone, one schist, one 
metasediment, and three unknown material types 
(see Table 8.5). 

The only observable differences between the 
sets of agave knives from Rooms 15 and 16 is that 
two fragments from Room 16 exhibit pot-lid frac
tures and three fragments are manufactured from 
unidentified material types (see Table 8.5). Apart 
from this, the agave-knife fragments from the two 
rooms are quite similar in manufacture and range 
of material types. The primary material type used 
for the making of the agave knives is siltstone, 
with 50 percent of the fragments from both rooms 
manufactured from this material. Knives made 
from schist make up 21 percent of the assemblage, 
with unidentified material types representing 
21 percent, and metasediment composing 7 per
cent of the assemblage. 

Shrine Stones 

The shrine stone category includes stones of odd 
shapes, that can be held in one hand, are natural 
or culturally modified, and are assumed to be 
used for ceremonial or medicinal purposes (Rice 
1995:343, 348). Two natural pebbles classified as 
shrine stones were recovered from the Upper 
Cliff Dwelling, one from each of the two rooms. 

The shrine stone from Room 15 (X5, 165-
175 cm b.d.) is a natural stone that has a weathered 
groove near its center around its circumference 
(Figure 8.7). The top and bottom of the stone are 
semiflat and polished, enabling the stone be placed 
in an upright position. The stone is a metasediment 
pebble weighing 73 g. It is approximately 3.9 cm 
long, 4.1 cm wide, and 3.2 cm thick. 

The second shrine stone is from Room 16 (XI5, 
50 cm b.d., pp 97) and has been modified with 
pecked grooves, creating parallel ridges around its 
circumference. The pecking appears to have been 
intended to enhance natural grooves on the pebble. 
The grooves have been slightly smoothed, and the 
ridges between the grooves appear polished. The 
top and bottom surfaces of the stone, similar to the 
specimen from Room 15, are semiflat and pol
ished, and it, too, can be placed in an upright posi
tion. The specimen is made of red chalcedony, and 
it measures 5.1 cm in length, 4.2 cm in width, 
3.0 cm in thickness, and 85 g in weight. 

In comparing the two shrine stones from 
Rooms 15 and 16, size, semispherical shape, and 
flat tops and bottoms are the only common charac
teristics. They differ in material type, and the one 
from Room 15 appears to be a natural form where
as the other, from Room 16, has been culturally 
modified. 

Figure 8.7. Shrine stone from Room 16. 
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Ornaments 

Ornaments are considered to be artifacts that do 
not serve as tools but rather have decorative or 
ceremonial functions. These materials do not ex
hibit use wear other than possible polish. Although 
the stone disks and fragments described below 
may have served as spindle whorls, localized pol
ish in the center suspension holes suggests an orna
mental rather than functional use. Metric data and 
comments on individual artifacts are presented in 
Table 8.6. 

Fetish 

Excavations in a midden context in Room 16 
yielded one broken steatite zoomorph fetish (Cat
alog No. 458; Figures 8.8a and 8.9), measuring 
1.6 cm long, 2.3 cm wide, and weighing 4.0 g (see 
Table 8.6). The artifact is not complete (it lacks 
one of the front feet and an ear), but depicts a 
stone representation of the head and the front half 
of an animal, possibly a bear. It is fractured along 
the midline through a biconical perforation. Fac
eted surfaces separate the body from the head, and 
a vertical groove separates the two front feet. The 
figure's mouth is depicted with a deep groove that 
extends to both sides of the head. The artifact is 
not unlike other carved-stone artifacts recovered in 
the Tonto Basin, and is very similar to a complete 
steatite stone carving that represents a four-legged 
animal (Rice and Simon 1996:541) recovered from 
the Schoolhouse Mound site. It is also not too dis
similar to a steatite stone carving fragment recov
ered from the Salado Platform Mound site at Tonto 
Creek (Oliver and Simon 1997:387). 

Stone Disks 

Six stone disks/fragments and one disk-like bead 
were recovered from the Upper Cliff Dwelling 
(Figures 8.8b and 8.10; see Table 8.6), one from 
Room 15 and six from Room 16. One is complete, 
and the other six are broken fragments. The disks 
are manufactured from a variety of lithic materials, 
including argillite (n = 1), steatite (n = 2), lime
stone (n = 1), shale-slate (n = 2), and metasedi-
mentary rock (n = 1). All the stone disks exhibit 
visible striations on the surface. The argillite disk 

(Catalog No. 216) is the only complete carved-
stone disk recovered, and it was in Room 15. The 
disk is 4.0 cm long, 4.0 cm wide, and 0.04 cm 
thick, and it weighs 11 g. Similar argillite disks re
covered in the Tonto Basin include ones identified 
as spindle whorls from AZ U:8:221/1578 (Ciolek-
Torrello 1994:525) and U:8:24/13a (Rice and 
Simon 1996:542). The six disk fragments from 
Room 16 exhibit lengths ranging from 1.2 to 7 cm, 
thicknesses from 0.4 to 2.6 cm, widths of 0.8 to 
2.6 cm, and weights from 0.9 to 2.2 g. Four of the 
disk fragments exhibit evidence of perforation, and 
the remaining two fragments do not. The disk-like 
bead is included in this group based on morphol
ogy. This specimen (Catalog No. 476) is thicker 
than other disks. 

Pendants 

Two perforated trapezoidal pendants (Figure 8.8c, 
d; see Table 8.6) manufactured from steatite and 
argillite were recovered from Room 16. The pen
dants have similar rectangular to trapezoidal 
shapes with an average length of 2.0 cm and an 
average weight of 0.4 g. Each has a biconically 
drilled suspension hole at the proximal end. Lat
eral margins exhibit evidence of grinding. The ar
gillite specimen is broken, and the steatite one is 
complete. Although not identical, pendants from 
Room 16 are similar to the argillite and steatite 
pendants found at U:8:24/13a (Rice and Simon 
1996:542). 

Grooved Artifacts 

Steatite (n = 4) and siltstone (n = 1) were used to 
produce five cylindrical objects from Room 16, 
with transverse grooves encircling the cylinders. 
These artifacts are similar to other grooved arti
facts in the Tonto Basin (Figure 8.8e-g). In par
ticular, nine artifacts recovered from Schoolhouse 
Point Mound had faceted surfaces that "were in the 
process of being shaped into ornaments" (Rice and 
Simon 1996:538). At the Upper Cliff Dwelling, a 
steatite cylinder (see Figure 8.8e), measuring 
5.2 cm long, 1.0 cm wide, and 1.0 cm thick, and 
weighing 10 g, appears to have been abandoned in 
the manufacturing process. This specimen exhibits 
three circular grooves around the cylinder with 
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Table 8.6. Ornaments from Rooms I 5 and 16 

Ornament, 
by Room and 
Catalog No. 

Fetish 

Room 16 

458 (pp 89) 

Stone disks 

Room 15 

216 ; 

Room 16 

336 

365 

342 

442 

476 

469 

Pendants 

Room 16 

391 

391 

Grooved artifacts 

Room 16 

322 

382 

401 (pp 117) 

469 

534 

Spatulate object 

Room 16 

684 

Turquoise fragmen 

Room 16 

411 

Provenience 
(cm b.d.) 

X13.43 

X5, 190-210 

XI, 20-30 

XI3, 30-40 

XI3 ,20-30 

XI5, 50-60 

XI5, 60-70 

XI3 , 60-70 

XI3, 40-50 

XI3 , 40-50 

XI7, 60-70 

XI5, 40-50 

XI3, 59 

XI3, 60-70 

XI5, 70-75 

subfloor 
trench 

t 

X1,40-50 

Length 
(cm) 

1.6 

4.0 

1.2 

2.3 

3.2 

2.5 

1.3 

7.0 

2.0 

2.0 

2.2 

1.2 

5.2 

1.3 

2.0 

8.0 

0.07 

Width 
(cm) 

2.3 

4.0 

1.1 

1.2 

1.4 

1.5 

0.8 

3.2 

1.1 

1.0 

2.1 

0.6 

1.0 

0.8 

1.3 

2.1 

0.05 

Thickness 
(cm) 

0.7 

0.4 

0.4 

0.4 

0.4 

0.3 

0.7 

2.6 

0.2 

0.2 

1.2 

4.5 

1.0 

0.7 

1.5 

9.0 

0.03 

Weight 
(g) 

4.0 

11.0 

0.9 

2.1 

2.2 

1.6 

2.0 

2.0 

0.4 

0.4 

8.5 

0.7 

10.0 

2.0 

4.5 

26.5 

0.01 

Comments 

steatite carved stone zoomorphic fetish fragment; 
hole drilled in center 

complete argillite disk, drilled from one side only; 
cross-directional and parallel striations on dorsal 
and ventral sides 

steatite disk fragment with a biconical perforation 
in the center; parallel striations on the dorsal and 
ventral sides 

steatite disk fragment (hexagonal) with central 
biconically drilled hole 

limestone disk fragment, ground on edge 

biconically pcforated slate-shale ground disk 
fragment 

perforated slate-shale disk bead, drilled on one side 
only; parallel striations on ventral and dorsal sides 

metasedimentary disk fragment 

complete steatite pendant fragment with drilled 
hole in narrow end 

rectangular argillite fragment; hole drilled in 
narrow end 

steatite fragment with parallel striations on corner 
and dorsal side; cross-directional striations on the 
dorsal side 

steatite with central groove and biconical hole 
partially drilled through side of narrower half 

steatite cylinder with three concentric grooves 
formed by grinding 

steatite with central groove; in manufacturing stage 

carved siltstone with groove; in manufacturing stage 

limestone ground fragment; shaped to a round point 
at the narrow end 

smoothed, polished on both sides; one edge also 
smooth, others are rough; small, very faint diagonal 
scratches on polished surfaces 
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Figure S.8. Ornaments from Room 16: (a) zoomorph pendant; (b) perforated disk fragment; 
(c) complete, trapezoidal, steatite pendant; (d) broken argillite trapezoidal pendant; 

(e-f) grooved steatite cylinders; (g) incomplete, grooved and drilled steatite pendant; 
(h) grooved, square chunk of steatite; (i) grooved siltstone artifact with triangular points at one end. 

Figure 8.9. Closeup of zoomorph figurine from 
Room 16. 

evidence of grooves on either end where sections 
of the artifact apparently were removed. 

Room 16 also yielded two steatite artifacts 
(Catalog Nos. 469 and 382) (see Figure 8.8f, g) 
that exhibit evidence of grooving but may be pre
forms of other artifact types. Both artifacts exhibit 
a groove dividing the ground cylinder into two un
equal parts. The only difference between the arti
facts is that Catalog No. 382 is partially drilled on 
both sides (see Figure 8.8g) and Catalog No. 469 
lacks evidence of any attempts at perforation (see 
Figure 8.80-

Other grooved, yet incomplete, artifacts may 
represent preforms of other artifact types (e.g., 
zoomorphs) but are included here based on the pri
mary manufacturing technique, grooving. These 

Figure 8.10. Complete, perforated stone disk from 
Room 16. 

materials include a square broken chunk of steatite 
(Figure 8.8h). There are grooves on the corner of 
the ventral side, cross-directional striations on the 
dorsal sides, and parallel striations on the corner. 
Finally, a single siltstone grooved artifact was 
recovered from the Upper Cliff Dwelling (Fig
ure 8.8i). This carved-stone object appears to be in 
a midstage of manufacture. One groove transverse
ly bisects the center of this spherical object, and 
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Figure 8.11. Spatulate object from Room 16. 

two additional grooves are at either end, which 
probably represent attempts to separate the object 
from a larger stone. A series of triangular points 
are located at one end. 

Spatulate Object 

One broken artifact is a flattened and pointed cyl
inder (Figure 8.11) recovered from the subfloor 
trench in Room 16 (see Table 8.6). Catalog No. 684 
is 8.0 cm long, 2.1 cm wide, and 9.0 cm thick, and 
weighs 26.5 g. The object is broken and tapered to a 
point at the distal end. The specimen is a flattened, 
pointed spatulate shape exhibiting limited evidence 
of grinding. Its function has not been determined. 

Turquoise Fragment 

Turquoise is composed of hydrated copper alumi
num phosphate, and it is generally light blue, blue-
green, or a streaky white-green in color, with a 
waxy luster. One turquoise artifact was recovered 
from Room 16 in disturbed midden fill (see Ta
ble 8.6). This piece of turquoise is less than 1 cm 
in diameter, very smooth, and polished on both 
sides. Its size, shape and appearance are suggestive 
of a piece of tessera. Tessera is defined as worked 
stone, usually turquoise or some other precious or 
semiprecious stone, used in the production of com
plex artifacts, i.e., often used as inlay on the sur
faces of shell or other backing material forming a 
mosaic pattern (see Rice 1994:816). 

Other turquoise artifacts, including items simi
lar to that from Room 16, have been recovered 
throughout the Tonto Basin (Rice 1994:809-818, 

1995:331-349). Sites V:5:66/15a, V:5:l 12/995, 
and V:5:139/15b in the Livingston study area, as 
well as Bass Point Mound and Schoolhouse Point 
Mound, have yielded similarly sized turquoise arti
facts. Unworked turquoise and turquoise artifacts 
have been recovered from several sites in the 
RCDS (Adams and Elson 1995:113-149), includ
ing the Pyramid Point site (V:5:1/25), the Meddler 
Point site (V:5:4/26), and Griffin Wash (V:5:90/96). 
Recovery from pit house structures on, or near, the 
floors has been documented (Adams and Elson 
1995:120-133). However, much of the turquoise 
recovered throughout the Tonto Basin has been re
covered from burial contexts (Adams and Elson 
1995:113-149; Rice 1996:602), either as individ
ual items or in association with burials as part of 
personal ornaments interred with the remains. Tur
quoise has also been recovered in multiple-room 
masonry structures on and just above the floors at 
the Griffin Wash site (Adams and Elson 1995: 
130-133). 

Miscellaneous Items 

Fossils 

Two crinoid fossils were recovered from Room 16. 
One is split in half and ground, whereas the other 
specimen is not culturally altered (Figure 8.12, 
Table 8.7). Fossils similar to these were recovered 
from cultural contexts at Schoolhouse Point Mound, 
and other types of fossils have been recovered 
from rooms at U:4:33/132 (Oliver and Simon 
1997:39). 
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Figure 8.12. Crinoid fossils from Room 16. 

Quartz Crystals 

Six quartz crystals and fragments (Figure 8.13; see 
Table 8.7) ranging in color from clear to a white 
glassy silica were recovered from Room 16. Of 
these, three (50 percent) are complete crystals, and 
one (16.6 percent) is fractured into two pieces. 
Four specimens (66 percent) are fragments of 

Figure 8.13. Quartz crystal from Room 16. 

quartz crystals, pebble size or smaller, and are con
sidered unworked, as there is no evidence of modi
fication on any of their surfaces. Evidence of burn
ing was noted on two (33 percent) of the objects. 

All of the quartz artifacts were recovered from 
Room 16 at a depth of 30 to 88 cm b.d. in areas of 
disturbed midden. Two artifacts (Catalog Nos. 417 
and 449) were recovered from X3 within two lev
els of each other. Four of the six artifacts are clus
tered somewhat loosely in X3, X5, and XI7, 
located in the southwest corner of the room. This 
area of Room 16 contains the deepest and richest 
midden deposits. 

Table 8.7. Miscellaneous Items from Room 16 

133 

,, , ~ . . Kl Provenience Length Width Thickness Weight r Item, by Catalog No. , . . . ;
 e , , , , , , $ Comment ' 6 (cm b.d.) (cm) (cm) (cm) (g) 

Crinoid fossils 

416 X15,30-59 2.4 1.7 1.6 12.0 stem fragment 

466 (pp 119) XI, 56 2.5 2.0 2.0 16.0 two stem fragments, ground on one end 

and sides 

Quartz crystals 

325 XI7,70-80 0.21 0.08 0.07 1.8 complete, prismatic, milky 

417 X3,30-50 0.27 0.08 0.06 2.5 complete prismatic, milky 

449 X3,50-60 0.12 0.04 0.04 0.04 two pieces, prismatic, clear, glassy 

598 X5,75-88 0.13 0.11 0.09 1.5 shatter, unmodified and slightly charred 

684 sub-floor trench 0.23 0.12 0.11 7.0 shatter, unmodified 

686(pp81) X23.50 0.38 0.20 0.21 26.0 prismatic, milky; unmodified and charred 

Unmodified asbestos 

388 X5,8-20 1.6 1.35 1.1 3.4 unmodified 

390 X5,8-20 4.0 2.6 1.85 25.8 unmodified 

547 X21,70-floor, 78 2.4 0.6 0.5 0.7 unmodified 

547 X21,70-floor, 78 1.3 0.6 0.3 0.2 unmodified 

547 X21,70-floor, 78 2.0 0.7 0.2 0.1 unmodified 

547 X21,70-floor, 78 1.2 0.5 0.2 0.1 unmodified 
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Figure S. 14. Unmodified asbestos ore from 
Room 16. 

during the RPMS (Oliver and Simon 1997:406; 
Rice et al. 1995:310). A possible source for this 
material occurs near the city of Globe, Arizona, in 
the Inspiration 7.5-minute quadrangle (Peterson 
1962:16). A historical-period asbestos-mine tail
ings pile is visible at the crest of the Sierra Anchas 
from the Upper Cliff Dwelling, suggesting a local 
source may be in the mountains north of the Salt 
River. 

Quartz and quartz crystals have been recovered 
from other sites within the Tonto Basin, including 
V:5:66/15a, V:5:1127995, and V:5:139/15b in the 
Livingston study area, as well as at Bass Point 
Mound and at Schoolhouse Point Mound. Recov
ery of quartz and quartz crystals are referenced in 
several of the site analyses in the RCDS (Adams 
and Elson 1995:113-149), including those for 
Pyramid Point, Meddler Point, and Griffin Wash. 
Adams and Elson (1995:113-149), Loendorf 
(1996:681-760), and Rice (1994:809-817, 1995: 
331-349, 1996:599-622) identify quartz and 
quartz crystals from varied depositional contexts, 
ranging from burial features to structures on ele
vated platform mounds. Recovery of quartz crys
tals from pit house structures on or near the floor 
has also been documented (Adams and Elson 
1995:120-133). 

In a review of the ethnographic literature, Ferg 
(1988) notes that quartz crystals were used by 
Native Americans of the Southwest for ritual and 
ceremonial purposes. However, given the midden 
context of the Upper Cliff Dwelling specimens, no 
conclusive function can be assigned to the artifacts 
recovered in 1998. 

Unmodified Asbestos 

Asbestos is a white, fibrous material that usually 
occurs in sheets or thin layers. Five pieces of this 
exotic lithic material were recovered from X5 and 
X21 in Room 16. None of the asbestos pieces ex
hibits any obvious signs of modification, and they 
are included within the ornament section simply as 
an introduced mineral at the site. Most of these 
items are very small, weighing less than 1 g, al
though the largest piece weighs 25.8 g (Figure 8.14; 
see Table 8.7). Asbestos materials have been re
ported at other sites in the vicinity investigated 

Ground/Recked/Battered Stone 

One-hundred thirty-one artifacts excavated from 
Rooms 15 and 16 were placed within the general 
category of ground/pecked/battered (GPB) stone. 
Appendix F presents the complete GPB inventory, 
with room provenience, metric data, and descrip
tive comments. At the beginning of the analysis, 
the GPB stone artifacts were placed into one of 
three categories: hammer stones, polishing stones/ 
waterworn pebbles, and miscellaneous GPB stone, 
following Fratt's (1992:85-105) glossary of attri
butes and manufacturing processes for ground-
stone artifacts. Of the 131 artifacts, 35 are hammer 
stones, 46 are polishing stones/waterworn pebbles, 
and 50 are miscellaneous GPB stones. 

Hammer Stones 

Characteristics of hammer stones include a general 
spherical to cylindrical form with rounded and bat
tered ends. Hammer stones may also exhibit evi
dence of use as lithic cores or grinding stones that 
occurred prior to their use as hammering imple
ments. They generally are the single most common 
stone implement found in southwestern sites 
(Woodbury 1954:89-91), yet they represent only 
around 27 percent of the 131 artifacts in the current 
sample. Thirty-five hammer stones were excavated 
from Rooms 15 and 16. Fourteen were recovered 
from Room 15, and 21 came from Room 16. 

The 14 hammer stones recovered from 
Room 15 include eight that are manufactured from 
andesite, four from quartzite, one from sandstone, 
and one from granite (Table 8.8). The eight ande
site hammer stones include one that is a reused 
lithic core, one with evidence of three grinding 
surfaces in addition to the battering, one with only 
one grinding surface in addition to battering, and 
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Material 

Andesite 
Quartzite 
Rhyolite 
Sandstone 
Granite 
Basalt 

Total 

n 

8 
4 
0 
1 
1 
0 

14 

Room 1 5 

% 

22.9 
11.4 
0 
2.9 
2.9 
0 

40.1 

n 

10 
2 
5 
1 
1 
2 

21 

Room 16 

% 

28.6 
5.7 

14.3 
2.9 
2.9 
5.7 

60.1 

one with flaking scars as well as evidence of grind
ing and battering. The remaining four only display 
signs of battering. The four quartzite hammer 
stones include one that is heat-altered, flaked, 
ground, and battered; two with both ends battered; 
and one with indications of battering on a single 
end. The sandstone and granite hammer stones 
exhibit battering on both ends. Measurements of 
the hammer stones retrieved from Room 15 range 
from 5.1 to 14.0 cm long, 4.7 to 12.0 cm wide, 
3.7 to 8.0 cm thick, and 120 to 2,188 g in weight. 

Room 16 contained 21 hammer stones that are 
manufactured from a variety of materials, includ
ing 10 from andesite, five from rhyolite, two from 
quartzite, two from basalt, one from granite, and 
one from sandstone (see Table 8.8). Of the 10 ande
site hammer stones, nine display signs of battering 
with no other modifications, whereas the tenth has 
a grinding surface in addition to evidence of batter
ing. The five rhyolite artifacts include three with 
evidence of battering and no other modifications, 
one with unifacial flaking in addition to battering, 
and one that displays signs of heat alteration, flak
ing, and battering. The sandstone hammer stone 
also exhibits indications of heat alteration, whereas 
the remaining hammer stones—two of quartzite, 
one of granite, and two of basalt—only exhibit evi
dence of battering. Hammer stones recovered in 
Room 16 range in size from 6.7 to 11.8 cm long, 
4.8 to 7.5 cm wide, and 2.1 to 6.8 cm thick, and 
weigh from 115 to 1,248 g. 

Andesite is the material that was most com
monly used to produce the 35 hammer stones exca
vated from Rooms 15 and 16, and it accounts for 
over 50 percent of the hammer stone inventory of 
the combined rooms (see Table 8.8), with quartz

ite, rhyolite, granite, sandstone, and basalt also rep
resented. Similar investigations in the Tonto Basin 
by Towner (1994:480-503) indicate that the use of 
andesite for this artifact type is uncommon. He re
ports that quartzite usually is the most frequently 
used material for hammer stones in the area. The 
material types of hammer stones in this sample 
also differ from those most frequently recovered 
at southwestern sites. For example, Woodbury 
(1954:85-91) concluded that sandstone and basalt 
are the predominant materials used to manufacture 
hammer stones in the Southwest, with quartzite 
and chert also represented. 

Polishing Stones/Waterworn Pebbles 

Polishing stones exhibit a number of distinguish
ing characteristics that depend upon specific use. 
Waterworn pebbles are included in this category as 
they are morphologically similar and are not found 
naturally in the shelter deposits of the Upper Cliff 
Dwelling. Typically, polishing stones were used as 
ceramic polishers, floor polishers, and paint grind
ers. In general, they usually have one or more flat 
surfaces, visible striations, and/or glossy areas. 

Ceramic polishers usually are small, with one or 
more polished areas on the surface. Floor polishers 
are larger than ceramic polishers and in the same 
general size range as hammer stones but, unlike 
the latter, do not exhibit battering on the ends. Paint 
grinders usually have a single smooth surface with 
visible striations and paint present on the surface 
(Woodbury 1954:88-95). Watson (1997:417), how
ever, points out that polishing stones/waterworn 
pebbles often do not show any signs of use wear at 
all, which could indicate a nonutilitarian function. 
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Table 8.9. Fblishing Stone/Waterworn Pebble Counts and Percentages by Material and Room 

Material — 

Quartzite 

Metasediment 

Andesite 

Basalt 

Siltstone 

Granite 

Quartz 

Sandstone 

Steatite 

Limestone 

Unidentified material 

Total 

Rooi 

n 

4 

1 
2 

0 

0 

1 

0 
1 
2 

0 

0 
11 

Tl 15 

% 

8.7 

2.2 

4.3 

0 

0 

2.2 

0 
2.2 

4.3 

0 

0 
23.9 

Rooi 

n 

11 

11 
4 

3 

2 

1 

1 

0 

0 

1 

1 

35 

m 16 

% 

23.9 

23.9 

8.7 

6.5 

4.3 
2.2 

2.2 

0 

0 
2.2 

2.2 

76.1 

Of the 131 artifacts in this general artifact class, 
46 (35 percent) are classified as polishing stones/ 
waterworn pebbles. Eleven of the stones were re
covered from Room 15, and 35 of the stones came 
from Room 16. 

The majority of the 11 polishing stones found in 
Room 15 are manufactured from quartzite, with 
andesite, steatite, sandstone, granite and metasedi
ment also represented (Table 8.9). All of the stones 
exhibit typical characteristics of this artifact cate
gory, such as one or more worn sides and glossi
ness in worn areas with some visible striations. 
Even though the characteristics of wear do not ap
pear to occur in patterns that permit distinguishing 
specific polishing activities, larger artifacts prob
ably saw use as floor polishing stones, whereas the 
smaller ones were used in ceramic manufacture. 
None of these artifacts appears to have been used 
for paint grinding. The stones retrieved from 
Room 15 range in size from 1.9 to 10.8 cm long, 
1.3 to 9.6 cm wide, and 0.8 to 6.0 cm thick, and 
weigh from 9 to 1,012 g. 

Thirty-five of the 46 polishing stones/water-
worn pebbles were recovered from Room 16, with 
quartzite and metasediment being the most com
monly used materials (see Table 8.9). Other raw 
materials in the sample include andesite, basalt, 
siltstone, granite, quartz, and limestone. The mate
rial type of a single artifact remains unidentified. 

Of the 35 artifacts, two exhibit wear and glossiness 
on all sides, one has visible striations, and 25 show 
normal wear and glossiness. Seven of the 35 do 
not exhibit any signs of use wear and are best 
classified as waterworn pebbles. 

Quartzite is the most commonly used material 
for polishing stones excavated from Rooms 15 and 
16, with metasediment the second most common. 
In addition to these materials, andesite, basalt, stea
tite, siltstone, granite, sandstone, and limestone 
were also used (see Table 8.9). The predominance 
of quartzite and andesite for use as polishing imple
ments conforms to the results of other studies in 
the Tonto Basin (Euler and Gregory 1988:302; 
Watson 1997:416). 

Miscellaneous Ground/Recked/ 
Battered Stone 

The miscellaneous artifact classification is the 
most common type excavated from Rooms 15 and 
16. According to Woodbury (1954:85), most un
identified miscellaneous stone implements appear 
in various shapes and sizes. They were expediently 
employed as multiple-use tools, often with no pre
liminary shaping, and as the occasion demanded. 
There are 50 artifacts that fit into this classifica
tion. Sixteen were from Room 15, and 34 were 
recovered from Room 16. 
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Material Type 

Quartzite 
Andesite 
Rhyolite 
Sandstone 
Basalt 
Chert 
Granite 
Siltstone 
Metasediment 
Unidentified material 

Total 

Room 15 Room 16 

n 

8 
3 
1 
1 
1 
2 

0 
0 
0 
0 

16 

% 

16 
6 
2 
2 
2 
4 

0 
0 
0 

0 
32 

n 

11 
8 
4 
3 
3 
0 
1 
1 
1 
2 

34 

% 

22 
16 
8 
6 

6 
0 
2 
2 
2 
4 

68 

The 16 artifacts from Room 15 are manufac
tured primarily from quartzite (n = 8), with an
desite, chert, basalt, rhyolite, and sandstone also 
represented (Table 8.10). Many of these miscella
neous stone artifacts exhibit signs of reuse, includ
ing lithic flaking, battering, and fire modification. 
The andesite and chert artifacts, in particular, were 
used as cores prior to their last use. Miscellaneous 
stones from Room 15 ranged in size from 4.7 to 
110cm long, 4.2 to 103 cm wide, and 1.1 to 48 cm 
thick, and weighed from 24 to 2,185 g. 

Room 16 yielded 34 miscellaneous GPB stone 
tools. As noted in Table 8.10, most of them are 
made from quartzite and andesite, although rhyo
lite, sandstone, basalt, metasediment, siltstone, and 
granite were also used. The material type of two of 
the stones was not identified. Of the 34 stones, 
four exhibit signs of prior use as lithic cores, two 
are unifacially flaked, three are ground and bifa-
cially flaked, and three have red pigment ground 
into them on at least one side. Many are ground on 
one or more sides and reveal signs of battering, 
blackening, polishing, or pecking. Miscellaneous 
stones from Room 16 range in size from 2.1 to 
18.0 cm long, 1.1 to 10.2 cm wide, and 0.5 to 
6.8 cm thick, and weigh from 3.2 to 1,108 g. 

Overall, quartzite is the material most common
ly used to manufacture the 50 artifacts in this clas
sification, but andesite also appears frequently (see 
Table 8.10). 

Although most of the artifacts in the miscellane
ous group remain unidentifiable as to specific func
tion, they all demonstrate signs of either grinding, 
flaking, pecking, polishing, battering, or a combi
nation of these attributes. One is a large lithic flake 
with a ground surface, and one appears to have 
been used as an informal palette and has red pig
ment spread across the surface. Many are ball-
shaped stones. Stone spheres, or balls, have been 
recorded at a number of southwestern sites. Lin-
dauer (1996:579), for example, describes stone 
spheres recovered from the Roosevelt Platform 
Mound in the Tonto Basin and notes that they were 
possibly associated with ceremonies or games. 
Woodbury (1954:87) remarks on a cache of 50 
stone balls, painted sticks, and small bones stored 
in a jar inside a kiva in a northern Arizona pueblo. 
In his Cline Terrace study, Watson (1997:428) men
tions war clubs made of stone balls covered with 
rawhide. 

Comparison of Rooms I 5 and 16 

Rooms 15 and 16 produced a total of 131 GPB 
stone artifacts, which were further classified as 
hammer stones, polishing stones/waterworn peb
bles, or miscellaneous GPB stone. Thirty-one per
cent of all GPB stone artifacts were recovered 
from Room 15, and 69 percent were recovered 
from Room 16. 
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Summary 

The modified nonflaked-stone collection recov
ered from the Upper Cliff Dwelling is similar in 
content to other collections recovered previously 
from the Upper and Lower Cliff Dwellings and 
other Classic period sites in the Tonto Basin. What 

is unusual about the collection is the high inci
dence of burning and blackening of artifacts recov
ered from Room 16. Ground stone was recovered 
entirely from transformed secondary deposits, and 
no further analysis was considered useful, as the 
prehistoric associations among and between these 
materials are unknown. 
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Faunal Analysis 
AdatnM. %erg k Jennifer Q. Strand 

This chapter contains the results of the identifi
cation and analysis of vertebrate and inverte

brate fauna recovered from Rooms 15 and 16 in 
the Upper Cliff Dwelling. Jennifer Strand com
pleted the identification and analysis of vertebrate 
fauna, and Adam Berg wrote the sections on modi
fied vertebrate fauna (bone tools), invertebrate 
fauna, and modified invertebrate fauna (modified 
shell). 

Vertebrate Faunal Remains 

The excavation of Rooms 15 and 16 in the Upper 
Cliff Dwelling was undertaken for various reasons, 
including to perform stabilization in the rooms, 
and to try to address research themes identified by 
Elson (1997). Themes pertinent to this faunal anal
ysis are the determination of the contextual integ
rity of the deposits and examination of the procure
ment and subsistence practices of the Gila phase 
occupants of the Upper Cliff Dwelling. The loca
tion of the cliff dwelling at middle elevations 
above the bajada allowed the inhabitants to access 
a wide variety of biomes. The examination of the 
faunal remains was undertaken to examine how 
the people who inhabited the site exploited their 
surrounding resources. 

The 1998 excavations produced a large collec
tion of faunal specimens, of which 6,685 bones 
were analyzed. This collection is one of the largest 
to be analyzed from the Tonto Basin. Its compara
bility with other collections is lessened, however, 

because the integrity of the cultural material has 
been severely compromised by rodent disturbance. 
The excavators have determined that no de facto 
refuse was present in either room. Consequently, 
the faunal collection can be characterized as trans
formed secondary refuse. Based on several lines of 
evidence, the excavators contend that Room 15 
was abandoned first and used as a trash disposal 
area; Room 16 was abandoned sometime later. The 
trash contained in both rooms dates to an approxi
mate 100-year span during the Gila phase. Because 
the preservation of the fauna is considered very 
good to excellent, the analysis of the faunal collec
tion can provide insight into prehistoric procure
ment and subsistence practices. 

Fifty-six separate taxa were identified from 
these two rooms, including 9 reptile, 14 bird, and 
23 mammal taxa (Tables 9.1-9.3). Two anomalous 
taxa of collared peccary (Tayassu tajacu) and do
mestic chicken (cf. Gallus gallus) were identified 
in this collection. These two taxa are more com
pletely discussed in the artiodactyl and birds sec
tions, respectively. Although numerous taxa were 
identified, they include ones that were used by the 
prehistoric inhabitants and others whose cultural 
use is ambiguous. The faunal collection from both 
rooms demonstrates the mixing of cultural mate
rial apparently caused by rodents and water (see 
Chapter 4). Burned and unburned bone was recov
ered in direct proximity to elements that were very 
recent (i.e., flesh was still adhering). The addition 
of these recent remains directly impacts our under
standing of the prehistoric human use of animals 
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Table 9.1. Fish and Reptiles Recovered from Rooms I 5 and 16 

by "swamping" the prehistoric cultural taxa with 
more recent noncultural remains. In response, the 
determination of intrusive remains and the possi
ble agents of their introduction are addressed 
throughout this study. 

Methods 

The faunal remains were recovered using '/t-inch 
and '/s-inch dry screening and flotation. The recov
ery methods used during the excavation collected 
more small animal bones than at other sites where 
only '/j-inch screen was used. Shaffer and Sanchez 
(1994) have demonstrated that as the body size of 
an animal decreases, the number of elements lost 
through the screen increases. This loss of phalanges 
and other small appendicular elements occurs even 
in cottontail-sized animals. With the use of a 
'/x-inch screen, the number of bones from small-
sized animals and the number of small bones of 

larger taxa increases. The increase in the quantity 
of bones also increases the number of identified 
taxa (Grayson 1984:132). The entire collection of 
vertebrate fauna from Room 15 was analyzed, but 
only a sample of the proveniences from the larger 
Room 16 was completed (see box, p. 143). All in
formation was entered into a database. The iden
tifications were completed using the WACC com
parative collection and the ASM comparative 
collection, both housed at ASM in Tucson. Be
cause the modified vertebrate fauna was separated 
from the other faunal material in the field and was 
analyzed separately, the worked bone was not en
coded into the database and is not included in the 
calculations for this portion of the study. 

Taxonomy is rarely static, and Tables 9.1-9.3 
use the most current names available. The list was 
compiled using a variety of field guides and refer
ence works. Stebbins (1985) was consulted for the 
reptiles, whereas Sibley and Monroe (1990) and 
Glinski (1998) were the references for the bird 
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Scientific Name Common Name 

Osteichthyes bony fish 
Reptilia reptiles 

Order Testudinata turtles 
Family Kinosternidae musk and mud turtles 

Kinostemon sp. mud turtles 
Order Squamata lizards and snakes 

Suborder Suaria lizards 
Family Iguanidae iguanids 

cf. Sauromalus obesus chuckwalla 
cf. Callisaurus draconoides zebra-tailed lizard 
Crotyophytus sp. collared lizards 
Sceloporus sp. spiny lizards 
Phrynosoma sp. horned lizards 
Phrynosoma solare regal horned lizard 

Family Teiidae whiptail lizards and allies 
Cnemidophorus sp. whiptail lizard 

Family Anguidae alligator lizards 
Gerrhonotus kingii Arizona alligator lizard 

Suborder Serpentes snakes 
Family Viperidae pit vipers 

Crotalus sp. rattlesnakes 
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Table 9.2. Birds Recovered from Rooms 15 and 16 
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Scientific Name Common Name 

Aves birds 

Order Anseriformes waterfowl 

Family Anatidae swans, geese, duck 

Branta canadensis Canada goose 

Order Falconiformes vultures, hawks, falcons 

Family Cathartidae vultures 

Cathartes aura turkey vulture 

Family Accpitridae kites, hawks, eagles 

Buteo sp. large hawks 

Family Falconidae falcons 

Falco sparverius sparrow hawk (American kestrel) 

Order Galliformes grouse, pheasants, turkeys, and allies 

Family Phasianidae grouse, pheasants, partridges, quail 

Callipepla sp. quail 

Gallus gallus domestic chicken 

Order Columbiformes pigeons, doves, and allies 

Zenaida sp. doves 

Order Cuculiformes cuckoos, anis, and roadrunners 

Geococcyx califomianus roadrunner 

Order Strigiformes owls 

Family Tytonidae barn owl 

Tyto alba barn owl 

Family Strigidae all other owls 

Otus kermicottii western screech owl 

cf. Bubo virginianus great horned owl 

Order Apodiformes swifts and hummingbirds 

Family Apodidae swifts 

Aeronautes saxatalis white-throated swift 

Order Piciformes woodpeckers and allies 

Family Picidae woodpeckers 

Colaptes sp. flicker 

cf. Melanerpes uropygialis gila woodpecker 

Order Passeriformes perching birds 

Family Corvidae jays, magpies, crows, and ravens 

Gymnorhinus cyanocephalus/ pinyon jay/Steller's jay 
Cyanocitta stelleri 

Family Troglydytidae wrens 

Family Muscicapidae kinglets, gnatcatchers, bluebirds, thrushes 

Family Mimidae catbirds, mockingbirds and thrashers 
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Table 9.3. Mammals Recovered from Rooms I 5 and 16 
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Scientific Name Common Name 

Mammalia mammals 

Order Chiroptera bats 

Family Phyllostomidae phyllostomid bats 

Family Vespertilionidae vespertilionid bats 

Family Molossidae molossid bats 

Order Lagomorpha rabbits, hares, pikas 

Family Leporidae rabbits and hares 

Sylvilagus sp. cottontail rabbit 

Lepus californicus black-tailed jackrabbit 

Order Rodentia rodents 

Family Scuiridae squirrels and allies 

Eutamias sp. chipmunks 

Ammospermophilus sp. antelope squirrel 

Spermophilus variegatus rock squirrel 

Family Geomyidae pocket gophers 

Thomomys battue valley pocket gopher 

Family Heteromyidae kangaroo rats and pocket mice 

Perognathus sp. pocket mice 

Dipodomys sp. kangaroo rats 

Family Muridae mice and rats 

Subfamily Cricetinae New World rats and mice 

Peromyscus sp. native mouse 

cf. Baiomys taylori northern pygmy rats 

Onychomys sp. grasshopper mouse 

Sigmodon sp. cotton rat 

Neotoma albigula white-throated wood rat 

Order Carnivora carnivores 

Family Canidae dogs and allies 

cf. Vulpes macrotis kit fox 

Urocyon cinereoargenteus gray fox 

Family Mustelidae weasels, skunks, and allies 

Mustela sp. weasels 

Taxidea taxus badger 

Spilogale gracilis western spotted skunk 

Mephitis sp. striped or hooded skunk 

Family Felidae eats 

Felis rufus bobcat 

Order Artiodactyla even-toed ungulates 

Tayassu tajacu collared peccary 

Family Cervidae elk and deer 

Odocoileus sp. deer 

cf. Odocoileus hemionous mule deer 

Family Antilocapridae pronghorn antelope 

Antilocapra americana pronghorn antelope 

Family Bovidae cattle, sheep, and allies 

Ovis canadensis bighorn sheep 
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taxa. The mammal list was compiled using Hall 
and Kelson (1959), Hoffmeister (1986), and Jones 
et al. (1986). These guides were also helpful in 
their discussions of animal behavior and habitats. 
The faunal compositions of the biotic communities 
mentioned in this study are based on Brown (ed. 
1994). 

Another methodological issue relates to deter
mining how to address taxonomic and identifica
tion problems. At present, two species of cottontail 
are known to occur in the Tonto Basin, the desert 
cottontail (Sylvilagus audubonii) and the eastern 
cottontail (Sylvilagus floridanus) (Hoffmeister 
1986:127-137). Although they do inhabit slightly 
different altitudes and habitats, it is osteologically 
very difficult to distinguish between them without 
using complete skulls (Hoffmeister 1986:127-130). 
For this study, all of the cottontail elements were 
assigned to the genus level (Sylvilagus sp.). The de
termination to the species level was not considered 
imperative, because these two species do not ap
pear to differ drastically in relation to human-ani
mal interactions, or in terms of behavior or choice 
of habitat (Hoffmeister 1986). Although the black-
tailed jackrabbit (Lepus californicus) is the only 
hare found in the basin today, there is the possibil
ity that the antelope jackrabbit (Lepus alleni) was 
present prehistorically. Its present range is within 

20-30 miles of the basin (Hoffmeister 1986). In 
general, the antelope jackrabbit is substantially 
larger than the black-tailed jackrabbit and has lon
ger, heavier bone shafts in relation to the epiphysis. 
This difference may not always be visible with epi
physeal and shaft fragments. Caution was there
fore exercised, and the majority of the remains that 
could have been classified as belonging to either 
species were placed in the Lepus sp. category dur
ing the identification process. Because no antelope 
jackrabbits were specifically identified, all of the 
Lepus specimens are lumped together for the calcu
lations. There are additional instances where osteo
logically it is very difficult to distinguish multiple 
species of the same genus. Generally, these species 
live in close proximity and include many of the 
very small rodents (i.e., pocket mice, field mice). 
Again, the "sp." designation was used almost 
exclusively. 

Fifty-two percent (n = 3,485) of the entire col
lection was identified to the ordinal level. The fish 
remains (n = 116) were identified to class (Osteich-
thyes), but are included in the identifiable bone be
cause they are the only representatives of that taxon. 
The remaining 48 percent (n = 3,200) was assigned 
to the unidentified category. This division includes 
mammalian- and avian-sized categories in addition 
to fragments that could not be assigned to a class. 
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Proveniences Analyzed from Room 16 

XI: 3-20cmb.d. 

X3: 0-20cmb.d. 
30-50 cm b.d. 
50-60 cm b.d. 
70-76 cm b.d. 
170-185 cm b.d. 

X5: 20-30 cm b.d. 
30^10 cm b.d. 
40-50 cm b.d. 
50-60 cm b.d. 
86-100 cm b.d. 
135-145 cm b.d. 
155-165 cm b.d. 

X6: Rodent run 

X7: 155-165 cm b.d. 

X8: 70-74 cm b.d. (floor) 

XI1: 70-76 cm b.d. 
75-88 cm b.d. 

XI2: 60-70 cm b.d. 

XI3: 3-20 cm b.d. 
6-20 cm b.d. 
40-50 cm b.d. 
50-60 cm b.d. 
60-70 cm b.d. 

XI4: 70-75 cm b.d. 

XI5: 0-20 cm b.d. 
20-30 cm b.d. 
30^)0 cm b.d. 
30-59 cm b.d. 
40-50 cm b.d. 
60-70 cm b.d. 
70-74 cm b.d. 

XI6: 60-70 cm b.d. 
70-75 cm b.d. 

XI7: 40-50 cm b.d. 
50-60 cm b.d. 

XI8: Surface 

X20: 70-74 cm b.d. 

X23: 20-30 cm b.d. 
30^10 cm b.d. 
60-70 cm b.d. 
70-79 cm b.d. 

X25: 40-50 cm b.d. 
50-60 cm b.d. 
75-91 cm b.d. 
75-92 cm b.d. 
91-105 cm b.d. 
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Assignment to a size category was determined 
when diagnostic characteristics were missing. The 
criteria for size placement included the curvature 
of the long bones and the general bone thickness 
and size. Although not a true taxonomic division, 
these size categories can indicate the general na
ture of animal use at the site. The mammalian size 
categories include very small (small rodent size), 
very small/small (medium rodents or small lago-
morph size), small (lagomorph size), small/medi
um (jackrabbit or coyote size), medium (coyote 
size), medium/large (coyote or small artiodactyl 
size), and large (deer and larger). The avian cate
gories are very small (perching bird size), small 
(crow, quail), medium (hawks and ducks), and 
large (geese, sandhill crane, and turkey). 

Additional information, including anatomical 
element, side, percentage of element present, modi
fications (burned, stained, cut marks), fusion, type 
of gnawing, and weathering, was recorded for each 
specimen. All fragments that could be refit were 
counted as one discrete specimen. The calculations 
computed for the site and room collections used 
the number of identified specimens (NISP). The 
minimum number of individuals (MNI) was calcu
lated using the most abundant element per taxon 
per room. Thus, the room was the unit of aggrega
tion. Each of these methods of quantification has 
inherent problems (Grayson 1984), but when used 
judicially they can complement each other. 

Before the results of the analysis were pre
sented it was essential to attempt to identify and 
separate the intrusive bone from the prehistoric re
mains. This task was complicated by the complete 
mixing of the deposits by rodents. Every level in 
every unit contained a mixture of bones in differ
ent stages of deterioration. Some specimens were 
heat affected, and some displayed varying degrees 
of cortical surface deterioration from almost none 
to heavy. Although the focus of most taphonomic 
studies in zooarcheology has been on weathering 
before burial (Behrensmeyer and Hill 1980; Ly
man 1994:360), bone does deteriorate, or weather, 
in the soil. Alteration of the bone after burial (dia-
gensis) is affected by the skeletal tissue itself and 
its interaction with sediment pH, water, and tem
perature regimes, and bacterial action (Lyman 
1994:417). These processes generally work more 

slowly than weathering on the surface and so are 
not as well studied for more recent zooarcheologi-
cal collections. There is no clear example of how 
fast bone will degrease after it is buried. There 
were, however, some specimens from the Upper 
Cliff Dwelling that were completely covered with 
mineral deposits and even had crystals growing 
on them. This is a variation of the encrustation 
process that involves the precipitation of soluble 
salts on the surface of a bone. These salts are de
rived from sediments and transported by ground 
water. In arid areas, the precipitation of these salts 
occurs where moisture is insufficient to flush them 
away (Lyman 1994:420). The amount of time that 
this deposition requires is not mentioned in the lit
erature. The presence of minerals, however, does 
suggest that those elements were subjected to a 
number of wetting and drying episodes over an 
extended period of time. When visible through the 
mineral coating, the bone surface was not highly 
deteriorated, but the bones lacked grease and had 
some cortical deterioration. Mixed with these 
weathered remains were bones that retained their 
light color, grease, and sometimes had bits of flesh 
and skin still adhering. Because of the bone sur
face differences between these and the other spec
imens, these later specimens were identified as 
recent ("intrusive") and were encoded as such in 
the database in the weathering category. Because 
the amount of time needed to degrease protected 
bone is not known, there are reservations about the 
use of this weathering designation to determine in
trusive bones in this rockshelter setting. But, given 
that there are remains that are not greasy and are 
not burned, this designation is still the best way to 
separate out the possible intrusive remains. Addi
tionally, all of the bone that has been weathered 
may not have been cultural. 

In contrast, burned bone generally does denote 
some contact with humans. Bone can be burned 
during roasting, it can be used as a fuel, and dis
carded food remains can be disposed of in the fire 
(Strand 1998). An experiment by Stiner et al. 
(1995) demonstrated that bone buried beneath an 
open fire shows signs of scorching, but a very hot, 
direct fire is needed to calcine bone. Scorched 
(blackened) bone was recovered along with cal
cined (gray/white/blue) bone from both rooms. 

144 



Faunal Analysis 

Results 

The taxa identified from Rooms 15 and 16 are list
ed in Tables 9.1-9.3. Fifty-two percent (n = 3,485) 
of the analyzed collection is identifiable. Lago-
morphs and rodents compose about 83 percent of 
the identified collection. Sixty-eight percent of the 
entire collection is burned, whereas 26 percent is 
recent or intrusive. 

The faunal collection from Room 15, the small
er of the two rooms, is composed of 3,195 speci
mens, of which 59 percent (n = 1,892) were identi
fied. Forty-two percent of the room's collection is 
intrusive, whereas 49 percent is heat affected. 

A total of 3,490 specimens was analyzed from 
Room 16. Forty-six percent (n = 1,593) of this col
lection is identifiable. The intrusive remains com
pose only 10 percent of this room's collection. In 
direct contrast to Room 15, 85 percent of the col
lection recovered from Room 16 is burned. 

Throughout this report the entire faunal collec
tion for each taxonomic division will be addressed, 
but the emphasis is placed on the materials con
tained within each room. Although these two rooms 
are greatly disturbed by rodents and water, distur
bance processes operate independently within each 
room (see Chapter 4). Some information about the 
abandonment and subsequent use of these rooms 
can be gleaned from these disturbed faunal collec
tions. The features were as disturbed as the sur
rounding matrix and contained the same taxa and 
types of remains. 

Taxonomic Identifications 

Fish 

A total of 116 specimens from both rooms was ana
lyzed, representing 3.3 percent of the identified col
lection (Table 9.4). Considering the location of the 
Tonto Cliff Dwellings at some distance from the 
basin floor, a relatively large quantity of fish bone 
was recovered. Although the majority of the ele
ments were vertebrae, at least 26 of the specimens 
were from the head area. All of the remains have 
been assigned to Osteichthyes pending further 
identification. The fish remains were found in 
almost every unit and depth in both rooms. This 

suggests that the fish were not deposited in a sin
gle episode, but were accumulated throughout the 
occupation. Unfortunately, the extreme rodent dis
turbance in both rooms may have dispersed the re
mains at a later time, so this suggestion remains 
conjectural. 

In Room 15, fish remains composed only 3 per
cent of the identified collection (see Table 9.4). 
Fifty-one percent (n = 27) of the specimens from 
Room 15 were burned. Two specimens were 
scorched, and the rest were calcined. Fish elements 
that retained grease and flesh composed 49 percent 
(n = 26) of the collection. Fish made up 4 percent 
of the identified collection from Room 16. A total 
of 16 bones was burned, with four of those speci
mens being scorched. Twelve bones were consid
ered intrusive (see Table 9.4). These categories 
represent 25 and 19 percent of the fish collection, 
respectively. 

It has been noted that fish remains were not 
prevalent in other excavated sites in the Lower 
Tonto Basin (e.g., Bayham and Hatch 1985). Wa
ters (1996) suggests that the lack of remains may 
be related to bone preservation, preparation, and 
disposal methods, as well as archeological recov
ery methods. The use of two different screen sizes 
probably influenced the recovery of some of the 
remains. In the rooms examined for this study, 
however, some of the fish vertebra were large 
enough to be retained in the '/4-inch screen. Cairns 
(1994) recorded one indeterminate fragment from 
one of the Roosevelt rural sites, and recently 
J. Cameron (1995) identified bonytail chub, flan-
nelmouth sucker, and gila sucker remains recov
ered from the Bass Point Mound. These are all 
native Arizona fish (Minckley 1973). In contrast 
to Camer on's project, several of the remains from 
Rooms 15 and 16 were determined to be very 
similar to catfish. This is not a native fish, but is 
stocked in Lake Roosevelt, suggesting that re
cently some predator or other agent acquired and 
transported fish to the rooms. The native fish were 
good to eat, and because there are burned and cal
cined fragments, it is suggested that prehistoric oc
cupants of the cliff dwelling also consumed some 
of the fish recovered. The small number of re
mains implies, however, that fish were not a 
major dietary item. 
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Taxon, by Room Recent Burned NISP MNI 

Room 15 

Osteichthyes 

Reptilia 

Sauna 

Iguanidae 

cf. Callisaurus draccmoides 

cf. Sauromalus obesus 

Crotophytus sp. 

Sceloporus sp. 

Phrynosoma sp. 

P. so la re 

Cnemidophorus sp. 

Gerrhonotus kingi 

Serpentes 

Colubridae 

Crotalus sp. 

Subtotal 

Room 16 

Osteichthyes 

Kinosternon sp. 

Squamata 

Sauria 

Crotophytus sp. 

P. solare 

Serpentes 

Viperidae 

Crotalus sp. 

Subtotal 

Total 

26 

8 

53 

1 

5 

1 
4 

2 

14 

1 
2 

— 

1 

34 

2 

154 

12 

— 

— 
2 

1 

5 

3 

5 

— 

28 
182 

27 

— 

— 

— 

— 

1 
2 

— 

1 

— 

— 

1 

— 

1 

— 

33 

16 

— 

2 

— 

— 

— 

— 

1 

— 

19 

52 

53 

8 

53 

1 

5 

3 

6 

2 

18 

3 

2 

1 

1 

35 

3 

194 

63 

2 

2 

2 

1 

5 

3 

6 

1 

85 

279 

1 

1 

2 

1 

3 

2 

1 

11 

1 

1 

5 

7 

18 

Reptiles 

At least eight reptile taxa were represented by the 
163 elements (see Table 9.4). These compose 4.7 per
cent of the identified collection. Burned and intru
sive remains were recovered from both rooms. The 
MNI of the regal horned lizard {Phrynosoma so
lare) was detennined using the horns on the head. 
The other MNIs were determined using humeri 
and mandibles. Again, like the fish remains, the 
remains were scattered throughout the rooms. 

In Room 15, reptiles compose about 7 percent 
(n = 141) of the room's identified collection (see 

Table 9.4). Six of the elements were burned, and 
128 specimens are apparently intrusive. Fewer 
specimens (n = 22) were identified from Room 16, 
yet these 22 specimens compose 1.3 percent of the 
room's identified collection. Again the majority of 
the specimens were intrusive (n = 16) (see Ta
ble 9.4). The mud turtle {Kinosternon sp.) cara
pace fragments found in Room 16 were not modi
fied and were too small to be identified as to spe
cies. The burned lizard remains suggest a possible 
cultural association, but the majority of the speci
mens represent either natural deaths or predator-
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deposited bone. Most of the lizards and snakes 
identified are normally found in the Sonoran Des-
ertscrub biotic community, located on the basin 
floor (Turner and Brown 1994). The one exception 
is the burned element of Arizona alligator lizard 
{Gerrhonotus kingii) from Room 15. This lizard 
has a narrow distribution in the Interior Chaparral 
biotic community (Pace and Brown 1994:99). 

Birds 

The 117 avian elements identified represent 
3.4 percent of the identified collection (Table 9.5). 
Fourteen separate taxa were noted. Included are 
eight taxa that are considered as human food items 
(e.g., quail and dove) and five taxa that ethnog-
raphically were rarely consumed (e.g., hawk, owls, 
corvids). The genus Buteo was used to indicate 
that the element could have come from one of the 
large soaring hawks. This genus includes Swain-
son's hawk (Buteo swainsoni), zone-tailed hawk 
(Buteo albonotatus), and red-tailed hawk (Buteo 
jamaicensis), among others. Only a few elements, 
such as the skull and mandible, are diagnostic to 
species. As none of the diagnostic elements was 
found for this genus, the generic name was always 
assigned. The single domestic chicken (cf. Gallus 
gallus) element belongs to the one taxa that is 
most definitely intrusive. The element was not 
modified in any way. This small wing phalanx 
could have been brought into the site by hawks, 
owls, canids, or people visiting the site. 

The majority of the elements of the wild taxa 
are from the appendicular skeleton, and include 
wing phalanges and feet. These elements were dis
tributed throughout the rooms and include those 
that still retain their grease or bits of flesh, in addi
tion to elements that are burned or have some corti
cal damage. The avian collection of 62 specimens 
from Room 15 composes 3.2 percent of the room's 
identified collection (see Table 9.5). The eight rap
tor specimens (including owls) represent 13 percent 
of the avian collection. The 32 specimens deemed 
intrusive, recent, or both compose 52 percent of 
the avian collection in the room. In contrast, the 18 
pieces of burned avian bone represent only 29 per
cent of the avian collection. The burning includes 
some calcined bone (n = 15), but also some ele
ments that are scorched (n = 3). A kestrel skull 

(Falco sparverius) was recovered near the floor. 
This fragile skull and mandible retained its grease 
and is considered recent/intrusive. The other skull 
fragment belongs to a screech owl (Otus kennicot-
tii). This skull fragment is also greasy and was con
sidered recent. 

The avian collection analyzed from Room 16 
demonstrates the effects of different formation 
processes. Although the 55 elements represent a 
similar 3.5 percent of the identified collection (see 
Table 9.5), the raptors and owls comprise 42 per
cent of the room's avian collection (n = 23). Also 
in a reversal of Room 15, the 28 fragments of 
burned bone compose 51 percent of the avian col
lection in Room 16, whereas the 25 fragments of 
recent/intrusive bone make up 45 percent. 

The calcined raptor elements in both rooms are 
from the wing, lower leg, and foot (Table 9.6). 
This could indicate that some sort of paraphernalia 
incorporating these elements was burned in and 
with the room. The feathers and body parts of the 
corvids and owls could have also been used for 
decorations (Strand 1998). The prevalence of 
wings and feet elements could indicate the cultural 
use of these portions of the birds. Given that a deli
cate kestrel skull survived, it does not seem likely 
that these elements survived fortuitously. 

Some of the raptor remains (e.g., kestrel, 
screech owl [Otus kennicottii], and barn owl [Tyto 
alba]) could also be the result of natural deaths. 
Their remains are not modified, and they are 
known to hunt bats (Glinski 1998). The owls also 
hunt nocturnal rodents such as pocket mice (Perog-
nathus sp.) and kangaroo rats (Dipodomys sp.) 
(Yar Petryszyn, personal communication 1999). 
Given the large amount of unmodified, slightly 
greasy rodent elements and the occurrence of bat 
elements in the collection, it appears that these rap
tor elements could be the remains of some of the 
predators that were bringing the remains of prey 
into the cliff dwelling. Also tentatively supporting 
this suggestion is that the barn owl tibiotarsus was 
found on or near the surface in Room 16. 

Only two specimens of waterfowl or water-
affiliated bird were noted in the analysis. Both 
specimens were identified as Canada goose (Bran-
ta canadensis). One of the elements was a partially 
calcined wing phalanx (Room 15), and the other 
was a scorched furculum (Room 16). The furculum 
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Taxon, by Room Recent Burned 

Room 15 

Aves 

Branta canadensis 

Cathartes aura 

Buteo sp. 

Flaco sparverius 

Callipepla sp. 

cf. Callipepla sp. 

Zenaida sp. 

Geococcyx californianus 

Otus kennicottii 

cf. Bubo virginianus 

Apodidae 

Picidae 

cf. Melanerpes uropygialis 

Passeriformes 

Troglodytidae 

Muscicapidae 

Mimidae 

Subtotal 

Room 16 

Branta canadensis 

Small accipiter 

Buteo sp. 

Phasianidae 

Callipepla sp. 

cf. Callipepla sp. 

cf. Gallus gallus 

Zenaida sp. 

Tyto alba 

Strigidae 

cf. Bubo virginianus 

Aeronautes saxatalis 

Colaptes auratus 

Passeriformes 

Corvidae 

Gymnorhinus cyanocephalus/ 
Cyanocitta stelleri 

Subtotal 

Total 

— 

— 

1 

1 

2 

9 

1 

3 

— 

1 

— 

1 

— 

2 

7 

— 

1 

3 

32 

— 

— 

6 

— 

9 

— 

1 

5 

— 

— 

— 

1 

1 

2 

— 

— 

25 

57 

— 

1 

— 

2 

— 

7 

— 

2 

2 

— 

1 

— 

1 

— 

2 

— 

— 

— 

18 

1 

1 

12 

2 

7 

1 

— 

— 

— 

1 

1 

— 

— 

— 

I 

1 

28 

46 

NISP MNI 

6 

1 

1 

3 

2 

18 

1 

6 

2 

1 

1 

1 

2 

2 

10 

1 

1 

3 

62 

1 

1 

19 

2 

16 

1 

1 

5 

1 

1 

1 

1 

1 

2 

1 

1 

55 

117 

1 

1 

2 

1 

2 

1 

1 

1 

1 

1 

12 

1 

2 

3 

2 

1 

1 

10 

22 
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Table 9.6. Raptor, Owl, and Corvid Elements from Rooms I 5 and 16 

Taxon, by Room 

Room 15 
Cat hart es aura 
Otus kennicottii 
Buteo sp. 
Falco sparverius 
Buteo sp. 
cf. Bubo virginianus 
Buteo sp. 

Room 16 
Tyto alba 
Corvidae 
Buteo sp. 
Strigidae 
Buteo sp. 
Buteo sp. 
Gymnorhinus cyanocephalus/ 

Cyanocitta stelleri 
Buteo sp. 

Buteo sp. 

Buteo sp. 
Small Accipitridae 
Buteo sp. 
Buteo sp. 
Bubo virginianus 

Buteo sp. 
Buteo sp. 
Buteo sp. 

Buteo sp. 

Buteo sp. 

Provenience 
(cm b.d.) 

X2, 160-185 
X3, 170-185 
X5,145-155 
X5,210-224 
X8, 178-190 
X8, 178-190 
X8, 210-228 

XI, 3-20 
XI, 3-20 
X5, 30-40 
X5, 30-40 
X5, 40-50 
X5,86-100 
X9, 75-82 

XI3, 6-20 

XI3, 40-50 

XI3, 50-60 
XI3, 60-70 
XI5, 20-30 
XI5, 30-40 
XI6, 70-75 
(to floor) 
X23, 20-30 
X23, 30-40 
X23, 70-79 

X25, 50-60 

X25, 75-91 
(second floor) 

Element 

posterior mandible 
upper beak 
complete cuneiform (wing), calcined 
complete skull; complete mandible 
complete talon, calcined 
distal humerus, scorched 
complete phalanx I, digit II (wing) 

proximal tibiotarsus, scorched 
proximal tibiotarsus, scorched 
proximal tarsometatarsus, calcined (warped) 
proximal phalanx I, digit II; calcined 
distal ulna, calcined 
foot phalanx, calcined 

complete carpometacarpus, calcined 

proximal tarsometatarsus 
complete foot phalanx 
complete foot phalanx, calcined 
complete talon, reddish stain 
complete foot phalanx, calcined 

complete talon, reddish stain 
tarsometatarsus shaft, calcined 
proximal talon, calcined 
complete foot phalanx, calcined 
distal carpometacarpus, calcined 

complete foot phalanx 
tarsometatarsus shaft, calcined (mineral adhering) 
complete phalanx I, digit II; calcined 
distal tibiotarsus 
complete talon 
distal ulna calcined (mineral adhering) 
complete talon calcined 
distal carpometacarpus calcined 

was found near the surface adjacent to the door
way into Room 15. The wing phalanx was found 
fairly deep in the deposit in Room 15. No water
fowl were recovered from the Bass Point Mound 
site (J. Cameron 1995), nor were any water-loving 

birds recovered during the previous test excava
tions of these rooms (Waters 1996:101). One duck 
(cf. Anas sp.) femur, however, was recovered dur
ing the RRSS (Cairns 1994:538). This paucity of 
waterfowl and water-loving birds is interesting 
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given the number of fish remains and proximity of 
the site to rivers and creeks in the basin. 

The quail (Callipepla sp.) and dove (Zenaida 
sp.) elements are also from the wings, but they are 
a mixed collection—some are intrusive, others are 
burned. As with the faunal collection in general, 
their original depositional contexts have been se
verely compromised, so that the exact relationship 
of the elements is not clear. In general, based on 
the bone surfaces, the majority of the dove remains 
are intrusive. 

As with the reptiles, the majority of the identi
fied birds can be found in the Sonoran Desertscrub 
biotic community (Turner and Brown 1994). How
ever, the kestrel, mourning dove, roadrunner, and 
scaled quail are members of the Semidesert Grass
land biotic community (Brown 1994:129). This bi
otic community can be found in the foothills of the 
Mazatazal Mountains (Brown 1994:127) among 
other areas. 

Mammals 

Mammal remains make up the largest part of this 
faunal collection, composing about 90 percent of 
the identified collection. As a result, mammal re
mains were found in all contexts and at all depths. 
Whether rodent or lagomorph was the predominate 
taxa varied between the rooms. The other variables 
were concomitant with this distribution. For exam
ple, Room 15, with its predominate rodent collec
tion, contained 509 burned mammal specimens, 
whereas there were 1,158 burned specimens in 
Room 16, with its predominately lagomorph col
lection. The opposite pattern was seen within the 
intrusive, recent remains. A total of 1,467 intrusive 
specimens was recovered from Room 15 as com
pared with only 243 from Room 16. Carnivore and 
artiodactyl specimens also were identified from 
both rooms. 

Bats 
Bats make up a very small part of the collection. 
All of the elements still retain some grease and are 
unmodified (Table 9.7). Except for a mandible, the 
remains are from the appendicular skeleton. With 
eight specimens, bats make up only 0.5 percent of 
the mammal collection from Room 15. The molos-
sid remains in that room were large in size, sug-

Table 9.7. NISP of Recent Bat Remains Recovered 
from Rooms I 5 and 16 

Taxon, by Room 

Room 15 
Chiroptera 
Vespertilionidae 
Molossidae 

Subotal 
Room 16 

Phyllostomidae 
Vespertilionidae 
Molossidae 

Subtotal 
Total 

n 

2 
1 
5 
8 

1 
1 
1 
3 

11 

NISP 

2 
1 
5 
8 

1 
1 
1 
3 

11 

gesting that they were from a Western mastiff bat 
{Eumops perotis). These bats are known to have 
occupied a crevice in the roof of the cave that 
houses the cliff dwelling (Hoffmeister 1986:120). 
There were only three specimens analyzed from 
Room 16, which represent only 0.2 percent of the 
that room's mammal collection. Again, none of the 
remains was heat affected. 

The Chiroptera remains were not found in one 
area or depth, but were scattered throughout the 
rooms. Given that there are representative animals 
from three of the major bat families, it is suggested 
that these remains were not the result of deaths 
within a roosting colony, but may instead be the 
deaths of solitary bats. Another interpretation is 
that these animals may have been consumed by 
predators, such as hawks and owls. 

Lagomorphs 
As was mentioned above, the largest two taxa 
groups in terms of quantity of remains are the lago
morphs and the rodents. There were 1,659 speci
mens of leporid recovered from excavation units in 
Rooms 15 and 16. These remains constitute 54 per
cent of the analyzed mammal collection from the 
two rooms. In Room 15 (Table 9.8), lagomorphs 
compose 32 percent (n = 524) of the room's mam
mal collection, whereas rabbits and hares compose 
a hefty 78 percent of the mammal collection from 
Room 16 (see Table 9.8). Eighty-three percent of 
the lagomorph elements in Room 15 were burned 
versus 90 percent in Room 16. The number of 
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Taxon, by Room 

Room 15 

Leporidae 

Sylvilagus sp. 

Lepus californicus 
Lepus sp. 

Subtotal 

Room 16 

Leporidae 

Sylvilagus sp. 

Lepus californicus 

Lepus sp. 

Subtotal 

Total 

Recent 

S 
39 

— 
8 

55 

2 
52 

— 
16 
70 

125 

Burned 

50 

250 

4 

132 

436 

121 

524 

10 

369 

1,024 

1,460 

NISP 

60 

302 

6 

156 

524 

128 

594 

11 

402 

1,135 

1,659 

MNI 

10 

1 

6 

17 

23 

1 

12 

36 

53 

intrusive or recent lagomorph elements is low in 
both rooms. Ten percent (n = 55) are of recent ori
gin in Room 15, and only 6.1 percent (n = 70) in 
Room 16. In comparison, it is more likely for lep-
orid elements to be heat affected than the other 
taxa. 

As would be expected with such a large quan
tity of skeletal remains, almost all of the elements 
are present (Table 9.9). There were more limb 
(appendicular) elements identified than axial ele
ments. This emphasis probably has to do with the 
fragility of vertebrae and skulls, and does not re
flect a preference for limb meat. The presence of 
both axial and appendicular elements in such quan
tities indicates that the lagomorphs were brought 
back to the site as whole animals. The processing, 
consumption, and disposal of the remains was 
done on-site. The rabbit and hare remains were 
scattered throughout all of the units and levels. 

Unlike the findings from the test excavations 
(Waters 1996), there seems to be a slight emphasis 
on cottontails. The lagomorph index was developed 
as a means of quantifying the ratio between the 
relative proportion of cottontails to all other lepo-
rids (Szuter 1989:231). This index is calculated by 
dividing the number of identified cottontail bones 
by the total number of lagomorph bones. No pika 
remains were recovered from the two rooms, so 
the lagomorph grouping includes Leporidae, Sylvi
lagus sp., and all Lepus remains. The resulting in

dex provides information on local vegetative cover 
(Bayham and Hatch 1985:207). Cottontails and 
jackrabbits respond to predators differently. Jack-
rabbits prefer to escape through open areas, where 
speed and agility are required. Cottontails require 
well-distributed vegetative cover to hide from pred
ators. Zooarcheologists have used the lagomorph 

Table 9.9. Lagomorph Specimens from 
Rooms 15 and 16 

Taxon, by Room 

Room 15 
Leporidae 
Sylvilagus sp. 
Lepus sp. 

Subtotal 
Room 16 

Leporidae 
Sylvilagus sp. 
Lepussp. 

Subtotal 
Total 

Axial Elements3 

16 
149 
56 

221 

97 
285 
129 
511 
732 

Appendicular 
Elementsb 

45 
153 
106 
304 

128 
309 
284 
721 

1,025 

''The axial skeleton includes complete and fragmentary 
skulls, mandibles, vertebrae, scapula, and pelves. 
'The appendicular skeleton includes complete and frag
mentary humerus, radius, ulna, carpals, metacarpals, 
phalanges, femurs, tibias, tarsals, metatarsals, and 
phalanges. 
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index to examine human and/or climatically in
duced environmental changes (Szuter and Bayham 
1989). Because the Upper Cliff Dwelling was not 
occupied for an extended period, the values calcu
lated for the lagomorph index likely relates to the 
local vegetative cover during the site occupation. 

The lagomorph index for the two rooms is 0.54 
(N1SP) and 0.62 (MNI) when the recent bone is in
cluded. When it is removed from the calculation, 
the lagomorph index is 0.53 for N1SR The recent 
remains cannot be extracted from the MNI deter
mination, so this calculation will remain. Similar 
results are obtained for each room. The index for 
Room 15, including the recent material, is 0.58 for 
the NISP, and 0.59 for the MNI, compared to 0.52 
(NISP) and 0.63 (MNI) for Room 16. When the re
cent specimens are removed, the Room 15 lago
morph index is 0.56 (NISP), and the Room 16 
index is 0.48 (NISP). This emphasis on cottontails 
in Room 15 and across the site, although not dra
matic, probably reflects a nearby brushy habitat 
slightly more conducive for cottontails than jack-
rabbits. It is not clear why the Room 16 index goes 
down and seems to slightly favor jackrabbits when 
the recent specimens are removed. In terms of up
land versus basin animals, cottontails (Sylvilagus 
sp.) are ubiquitous to almost all of the biotic com
munities in the Tonto Basin (Brown, ed. 1994). 
The black-tailed jackrabbit is most frequently asso
ciated with the Semidesert Grassland and the So-
noran Desertscrub biotic communities (Brown, ed. 
1994). 

Rodents 
Eleven separate taxa from four rodent families 
were identified from the two rooms. These in
cluded sciurids, geomyids, heteromyids, and the 
subfamily Cricetinae. As was mentioned earlier, 
the identification of many rodents to the species 
level is based on skull morphology. Complete 
skulls do not occur often in the archeological rec
ord. Also, multiple species are often found within a 
small area. Thus, the dependence on the genus is 
often the most specific identification available. For 
example, there are at least three different species 
of pocket mouse (Perognathus) in the Tonto Basin: 
Arizona pocket mouse, rock pocket mouse, and the 
desert pocket mouse (Hoffmeister 1986). Although 
each has its own microhabitat and behaviors, 

osteologically, without the skull and bacula, they 
cannot be distinguished. 

The 1,269 rodent elements identified from both 
rooms represented 41 percent of the mammal col
lection. Only 6.7 percent (n = 85) is burned, and 
83 percent (n = 1,058) of this collection was deter
mined to be intrusive. This pattern is present in 
each room. In Room 15, 3.5 percent (n = 37) of 
the room's collection is burned, and 85 percent 
(n = 891) is recent (Table 9.10). A higher percent
age (22 percent, n = 48) of the rodent collection in 
Room 16 was heat affected, and the percentage of 
recent remains dropped to 76 percent (n = 167) 
(see Table 9.10). 

Determination of the cultural use of rodent 
bone has been of interest to zooarcheologists for 
some time (e.g., Bayham and Hatch 1985; Szuter 
1989; Waters 1995). Bayham and Hatch (1985:200) 
suggest that the most direct indications of cultural 
modification include burning, butchering marks, or 
polishing striations on the bone itself. Outside of 
burning, none of these modifications was noted on 
the rodent remains. Another research focus is the 
patterns of burning produced during cooking. 
Based on some recent experiments using modern 
rodents, Waters (1995) demonstrated that differen
tial burning occurs during roasting. The incisors, 
extremities, and ends of long bones that articulate 
with the feet burned most frequently. Elements of 
the axial skeleton never burned during roasting. 
When the collections from the rooms are examined 
for these burning patterns, the indication is that 
some of the rodent bone was probably cultural 
(Table 9.11). The squirrel and wood-rat radii and 
distal tibia were the most likely candidates for 
being burned during roasting. The other remains 
may also be cultural, but with the burning of both 
rooms (see Chapter 4), any cultural pattern may be 
obscured. It is apparent that the larger, diurnal ro
dents, including ground squirrels and wood rats, 
were probably processed, cooked, and disposed of 
by humans. 

A major component of the rodent collection, 
particularly in Room 15, is the presence of a large 
number of nocturnal rodent remains, identified as 
Perognathus sp. and Dipodomys sp. Although 
quite common throughout the units and fill of 
Room 15, there were especially dense concentra
tions of the bones of these two genera in X1 and 
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Taxon, by Room Recent Burned 

Room 15 

Rodentia 

Eutamias sp. 

Spermophilus sp. 

S. variegatus 

Small squirrel 

Large squirrel 

Thomomys sp. 

Hetcromyidac 

Perognathus sp. 

Dipodomys sp. 

Cricetidae 

Pervmyscus sp. 

Baiomys taylori 

Onychomys sp. 

Sigmodon sp. 

Neotoma sp. 

N. albigula 

Medium cricctid 

Large cricetid 

Small rodent 

Medium rodent 

Subtotal 

Room 16 

Rodentia 

Sciuridae 

Ammospermophilus sp. 

Spermophilus sp. 

S. variegatus 

Small squirrel 

Large squirrel 

Thomomys sp. 

Heteromyidae 

Perognathus sp. 

Dipodomys sp. 

Crieetiinae 

Peromyscus sp. 

Onychomys sp. 

Sigmodon sp. 

Neotoma sp. 

AT. albigula 

Medium cricetid 

Small rodent 

Medium rodent 

Subtotal 

Total 

82 

4 

2 

— 

1 

— 

100 

32 

310 

105 

5 

44 

2 

2 

8 

48 

16 

3 

5 

100 

22 

891 

4 

3 

— 

— 

1 

1 

2 

11 

17 

48 

7 

2 

4 

1 

3 

17 

4 

8 

15 

19 

167 

1,058 

4 

— 

11 

1 

— 

2 

3 

— 

2 

— 

— 

— 

— 

— 

— 

8 
1 

— 

— 

3 

2 

37 

3 
— 

1 

2 

6 

2 

2 

4 

— 

— 

— 

— 

— 

— 

— 

9 

3 

2 

3 

11 

48 

85 

NISP MNI 

99 

4 

16 

1 

1 

2 

132 

38 

355 

113 

5 
45 

2 

2 

9 

60 

19 

3 

5 

111 

28 

1,050 

7 

3 

1 

2 

8 

3 

4 

15 

17 

50 

7 

2 

4 

1 

3 

26 

8 

10 

18 

30 

219 

1,269 

1 

1 

21 

16 

10 

5 

1 

1 

1 

3 

60 

1 

2 

5 

8 

1 

2 

1 

2 

3 

2 

27 

87 
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Table 9.10. Rodent Taxa Recovered from Room I 5, by NISP and MNI 



Note: Unless specifically mentioned, all of the bone is calcined. 

X3, with concentrations at 145-187 cm b.d. and 
190-210 cm b.d., respectively. These two areas 
along the Room 14 wall may lie beneath a roosting 
area for owls. Owls are suggested as the predator 
source of these remains, because the rodents are 
nocturnal and the elements are not as broken as 
they would be with a hawk or mammalian predator 
(Korth 1979; Kusmer 1990). In fact, one of the 
most common pocket mouse elements found in 
this room is the tympanic bullae. These elements 
generally remain intact, even after consumption. 
Heteromyids dominate the collection in both 
rooms by quantity. Despite all of the modern bur
rowing and disturbance, the remains of squirrels 
are underrepresented in the faunal collection. 

Rodents can be indicative of not only a biotic 
community, but of a microbiome (climate). Unfor
tunately, that would require the ability to identify 
small rodents to at least the species level. As indi
cated previously, this is not possible for the recov
ered postcranial material. There are some large 
rodents that are listed as associated with biotic 
communities (Brown, ed. 1994). The white-throat
ed wood rat is associated with the Interior Chapar
ral, Sonoran Desertscrub, and Semidesert Grass

land biotic communities. At least three of the kan
garoo rats also are associated with Semidesert 
Grassland and Sonoran Desertscrub. 

Carnivores 
Seven distinct carnivore taxa from three families 
were identified in this collection. As with the anal
ysis of materials recovered from testing at the Up
per Cliff Dwelling (Waters 1996), no large canid 
(i.e., coyote/dog) or large felid remains were iden
tified. Carnivore remains are generally found at 
sites throughout the Southwest, but they are rarely 
common (Strand 1998; Szuter 1989:193). The Up
per Cliff Dwelling is no exception—carnivores 
compose less than 1 percent (n = 29) of the ana
lyzed mammal collection. Fifty-two percent (n = 15) 
of the carnivore collection is burned, whereas 
14 percent (n = 4) of the collection is considered 
intrusive. There is a difference in carnivore repre
sentation between the rooms. Carnivores compose 
1.5 percent (n = 24) of the mammal collection in 
Room 15 (Table 9.12), but they compose only 
0.3 percent (n = 5) of the Room 16 mammal collec
tion (see Table 9.12). This low percentage could be 
related to the fact that only a sample of the room 
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Table 9.11. Burned Rodent Elements Recovered from Rooms I 5 and 16 

Taxon, by Room Elements Recovered 

Room 15 
Rodentia 1 mandible, 1 distal femur, 1 distal tibia, 1 tibia shaft 

Spermophilus variegatus 1 maxilla, 1 mandible, 1 distal radius, 1 scapula, 1 ischium, 2 humeri 
and Spermophilus sp. (1 proximal and 1 distal), 2 radii (1 proximal and 1 distal), 3 tibias 

(1 proximal, 1 distal) 
Large squirrel 1 maxilla, 1 incisor 
Thomomys sp. 3 mandibles 
Perognathus sp. 1 tibia, complete, 1 ilium 
Neotoma sp. 2 mandibles, 1 proximal ulna, 1 acetabulum, 2 distal femurs, 1 distal tibia 

Room 16 
Rodentia 2 mandibles (scorched) 
Ammospermophilus sp. 1 mandible 
Spermophilus variegatus 2 mandibles, 1 scapula, 2 distal humeri, 1 complete humerus, 1 proximal 

and Spermophilus sp. radius, 1 ilium, 1 proximal tibia 
Thomomys sp. 4 mandibles 
Neotoma sp. 2 mandibles, 1 distal humerus, 3 innominate fragments, 4 proximal 

femurs, 1 proximal tibia, 1 distal tibia, 
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Table 9.12. Carnivore Remains Recovered from Rooms I 5 and 16, by NISP and MNI 

Taxon, by Room 

Room 15 
Carnivora 
cf. Wipes macrotis 
Urocyon cinereoargenteus 
Vulpes/Urocyon 
Mustela sp. 
Spilogale gracilis 
Mephitis 
Felis rufus 

Subtotal 
Room 16 

Vu Ipes/Urocyon 
cf. Taxidea taxus 
Felis rufus 
Medium carnivore 

Subtotal 
Total 

Recent 

— 
— 
— 
— 
— 
— 
3 

— 
3 

_—. 
1 

— 
1 
4 

Burned 

— 
4 
4 
1 
2 

— 
— 

2 
12 

1 
— 

1 
1 
3 

15 

NISP 

1 
4 
5 
1 
2 
1 
8 
2 

24 

1 
1 
2 
1 
5 

29 

MNI 

1 
1 

1 
1 
1 
1 
6 

1 

1 

2 
8 

was analyzed. With fewer units and depths being 
analyzed, the probability of finding the uncommon 
taxa is lower (Grayson 1984:132). Modifying this 
is the large number of specimens that each Room 16 
unit and level contained. So, although Room 16 
was not completely analyzed, the number of spec
imens examined was actually higher than for 
Room 15. Fifty percent (n = 12) of the carnivore 
remains in Room 15 are burned versus 60 percent 
(n = 3) in Room 16. In both of the rooms the num
ber of remains considered to be intrusive is quite 
low. Room 15 contained three skunk (Mephitis sp.) 
elements that are considered intrusive, and Room 16 
contained one bobcat (Felis rufus) second phalanx 
that still had dessicated flesh adhering to the element. 

Ethnographically, carnivores were eaten infre
quently (Strand 1998:64). Instead, their presence 
generally indicates the prehistoric use of the skin 
or other body portions for tools or ritual and deco
rative paraphernalia (Table 9.13). The calcined 
phalanges, skull fragments, and, to some extent, 
the limb bones imply their use as nonfood items. 
But, it is only the cf. Taxidea taxus skull fragment 
that has direct evidence of human use. The skull 
exhibits shallow cut marks on the occipital crest. 
Complicating the interpretation of the carnivore 

remains at this site is the presence of rodents. 
These rodents were attractive prey for carnivores. 
The fact that the majority of the recovered speci
mens are calcined indicates that these remains 
were present prehistorically when the rooms were 
burned, or that they were burned separately direct
ly in a fire and the portions deposited with the 
trash. No new insight into prehistoric use of carni
vores can be presented at this time. 

Carnivores are associated with particular biotic 
communities. Badger is most closely associated 
with the Semidesert Grassland because one of its 
favorite prey items, the prairie dog, is located in 
that community (Hoffmeister 1986:502). The two 
foxes (gray fox and kit fox) are both associated 
with the Sonoran Desertscrub (Brown, ed. 1994:333) 
and desert grassland (Hoffmeister 1986:471). The 
gray fox also is found in the pinyon-juniper and 
oak belt (Hoffmeister 1986:475), which is at a 
higher elevation than the desertscrub and the grass
land. The skunks share the biotic communities 
roughly by elevation. The western spotted skunk 
(Spilogale gracilis) is found from as low as 
120 feet up to 7,000 feet (Hoffmeister 1986:506). 
The striped and hooded skunks (Mephitis sp.) usu
ally are found near water and range from the oak 
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Table 9.1 3. Carnivore Elements from Rooms 15 and 16 

Key: TU = test unit 

belt up to ponderosa pine and spruce-fir forests 
(Hoffmeister 1986:509). 

When the habitats of the identified carnivores 
are examined, it again appears that the humans 
were using all of the available biomes in order to 
acquire fauna for food and other purposes. Also, 
all of these carnivores could have lived in the cliff 
dwelling after it was abandoned and contributed to 
the addition of noncultural remains to the room 
deposits. 

Artiodactyla 
Four distinct taxa were identified in the collection 
of 121 artiodactyl specimens that compose 4 per
cent of the identified mammal collection. The 107 
burned elements represent 88 percent of the artio
dactyl collection from both rooms, with 2.5 per
cent (n = 3) of the collection considered to be 
intrusive. 

Two of the intrusive elements were identified as 
collared peccary (Tayassu tajacu). One specimen 
was a complete, fused metatarsal and the other a 
complete, lumbar vertebra. According to historical 
records, peccaries were present in the Southwest 

when the Spanish first arrived in the late 1600s 
(Rea 1998:237). But collard peccary are absent 
from the archeozoological record in Arizona 
(Szuter 1989). These particular elements were very 
greasy and still had a slight odor. As with the other 
intrusive materials, this specimen could have been 
brought in by a predator as part of a larger portion 
of meat. At present, the collared peccary continues 
to expand its range northward, until it can be found 
north of the Tonto Basin. There were no gnaw 
marks or cultural modifications visible, so the ap
pearance of these two elements in the rooms can
not be definitely explained. Other peccary skeletal 
elements, however, have been brought into the 
cliff dwelling by vultures using the shelter as a 
nesting site (Gregory L. Fox, personal communi
cation 1999). 

There are differences between the artiodactyl 
collection in the two rooms. Thirty specimens of 
artiodactyls representing 1.8 percent of the iden
tified mammal collection are from Room 15 
(Table 9.14). The only recent specimen was the 
collared peccary, which makes up only 3.3 percent 
of the room's artiodactyl collection. In contrast, 
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Taxon, by Room Provenience (cm b.d.) Element 

Room 15 
Vulpes/Urocyon TU 1, 126-131 parietal fragment, calcined 
U. cinereoargenteus X2, 130-135 femur shaft, calcined; tarsal, complete, calcined 
Mustelasp. X2, 130-135 scapula blade, calcined 
Mustelasp. X2, 135-145 humerus shaft, calcined 
Carnivora X2, 210-227 to floor complete hind third phalanx 
U. cinereoargenteus X2, 210-227 to floor complete fore first phalanx 
cf. V. macrotis X4, 100-115 complete second phalanx (indet.), calcined 
cf. V. macrotis X4, 145-167 frontal (eye orbit) fragment, calcined 
U. cinereoargenteus X5, 155-165 proximal radius, calcined 
Felis rufus X7, 135-145 radius, proximal shaft portion, scorched 
F. rufus X8, 165-178 scapula, glenoid fossa, scorched 

Room 16 
F rufus X1, 3-20 complete fore second phalanx, flesh attached 
Medium carnivore XI3, 6— 20 distal metapodial, mineral covered 
cf. Taxidea taxus XI3, 40-50 skull fragment, occipital crest, shallow cut marks 
F rufus XI5,30^-0 complete fore first phalanx, calcined 
Vulpes sp./U. cinereoargenteus XI5, 60-90 complete humerus, calcined (warped) 



Taxon, by Room 

Room 15 
Artiodactyla 
Tayassu tajacu 
Odocoileus sp. 
cf. 0. hemionus 
Ovis canadensis 
cf. 0. canadensis 

Subtotal 
Room 16 

Artiodactyla 
Tayassu tajacu 
Cervidae 
Odocoileus sp. 
cf. Odocoileus sp. 
Antilocapra americana 
0. canadensis 
cf. 0. canadensis 

Subtotal 
Total 

Recent 

— 
1 

— 
— 
— 
— 
1 

1 
1 

— 
— 
— 
— 
— 
— 
2 
3 

Burned 

14 
— 

5 
2 
2 
1 

24 

45 
— 

1 
34 

— 
1 
1 
1 

83 
107 

NISP 

18 
1 
6 
2 
2 
1 

30 

49 
1 
1 

36 
1 
1 
1 
1 

91 
121 

MNI 

1 
1 

2 

2 

2 
4 

80 percent (n = 24) of the collection is burned. The 
taxa recovered from this room include deer (Odo
coileus sp.), found at other sites in the Tonto Ba
sin, and bighorn sheep (Ovis canadensis). This 
later taxon also was identified during previous ex
cavations of the Lower and Upper Cliff Dwellings 
at the monument (see Waters 1996:97). But big
horn has not been found at many of the sites on the 
basin floor (e.g., Bayham and Hatch 1985; Cairns 
1994; and J. Cameron 1995). 

Room 16 contained a collared peccary vertebra 
and an artiodactyl fragment that was greasy (see 
Table 9.14). These recent remains compose 2.2 per
cent of the identified artiodactyl in the room. The 
burned bone made up 91 percent (n = 83) of the 
room's artiodactyl collection. In addition to the few 
fragments of bighorn sheep, one pronghorn carpal 
(Antilocapra americana) was also identified. The 
situation is similar in that pronghorn were not found 
at basin-floor sites, but specimens were recovered 
from previous excavations at the cliff dwellings. 

The low MNI numbers in both rooms indicate 
that the collections were composed of elements 
that were not appropriate for the determination of 

MNIs, such as phalanges, antler fragments, and 
vertebra. The larger bones also have been frag
mented, possibly in order to acquire the marrow 
(Table 9.15). Antler fragments were found through
out numerous units and levels in Room 16. Many 
of these fragments were calcined, and in XI3 
(60-70 cm b.d.), one antler was recovered still 
attached to a calcined frontal bone of a deer (see 
Table 9.15). The continued attachment of the antler 
to the skull indicates that this deer died between 
new antler growth in May and when antlers are 
shed in January (Hoffmeister 1986:542). The 
amount of meat available cannot be estimated 
based on the paucity of identified long bones. The 
majority of the remains recorded as Artiodactyla 
were fragments of ribs, vertebrae, and long-bone 
shafts. As is usual in many southwestern sites, 
fragments of cranium, hooves, ribs, and vertebra 
were disposed of in trash deposits. 

Each of the identified artiodactyls has different 
preferred habitats, but the location of the cliff dwell
ings at a middle elevation just above the upper 
bajada would have allowed access to each of the 
habitats. The two types of deer, mule (Odocoileus 

157 

Table 9.14. Artiodactyl Remains Recovered from Rooms 15 and 16, by NISP and MNI 

Faunal Analysis 



Archeological Investigation of Rooms I 5 and 16 at the Upper Cliff Dwelling 

Table 9.1 5. Identified Artiodactyla Elements from Rooms I 5 and 16 

158 

Taxon, by Room Provenience (cm b.d.) Element 

Room 15 

cf. Ovis canadensis XI, 145-167 acetabulum, calcined 

O. canadensis X2, 130-135 distal radius, calcined 

Odocoileus sp. X4, 155-175 complete second phalanx, calcined 

Tayassu lajacu X4, ??—221 complete metatarsal 

Odocoileus sp. X5, 135-145 distal, metatarsal antler fragment; calcined 

Odocoileus sp. XI, 145-155 complete podial/sesamoid, calcined 

cf. Odocoileus sp. X8, 178-190 complete hind first phalanx, calcined 

cf. Odocoileus sp. X8, 210-228 (floor) proximal ulna, calcined 

O. canadensis X10, 145-155 complete first thoracic vertebra, calcined 

Odocoileus sp. X10, 155-175 proximal third phalanx, calcined 

Odocoileus up. X10, 178-190 complete third phalanx, calcined 

Room 16 

T. tajacu X1, 3-20 complete lumbar vertebra 

Odocoileus sp. XI, 3-20 antler fragments (8), calcined 

Odocoileus sp. X3,0-20 antler fragment, calcined 

Odocoileus sp. X3, 30-50 antler fragment; femur, distal epiphysis 

Odocoileus sp. X5,3(X40 antler fragment, calcined 

O. canadensis X5, 3(X40 complete cervical vertebra, calcined 

cf. O. canadensis X5,30-40 distal first phalanx, calcined 

Antilocapra americuna X5, 40-50 complete carpal, calcined 

Odocoileus sp. X5, 50-60 complete tarsal, calcined; complete third phalanx, calcined 

Odocoileus sp. X5, 86-100 (lower floor) complete patella, calcined 

Odocoileus sp. X11, 70-76 (floor) proximal third phalanx, calcined; complete third phalanx, 

calcined (young) 

Odocoileus sp. X13, 6-20 antler fragment, calcined; distal tibia, calcined 

Odocoileus sp. X13, 40-50 antler fragments (4), calcined 

cf. Odocoileus sp. XI3 ,40-50 auditory meatus fragment 

Odocoileus sp. XI3 , 60-70 frontal with antler attached, calcined 

Odocoileus sp. X15, 20-30 complete second phalanx, calcined 

Odocoileus sp. X15, 60-70 antler fragment, calcined 

Odocoileus sp. XI6, 70-75 basio-occipital condyle, scorched 

Odocoileus sp. XI7, 40-50 distal tibia, calcined 

Cervidae X17, 50-60 antler fragment, calcined 

Odocoileus sp. XI7, 50-60 occipital condyle, scorched 

Odocoileus sp. X23,20-30 basio-occipital, scorched 

Odocoileus sp. X23, 20-30 distal third phalanx, calcined 

Odocoileus sp. X23,30-40 occipital, scorched 

Odocoileus sp. X23, 70-79 antler fragments (3), calcined 
Odocoileus sp. X25,91-105 antler fragment, calcined 

(below second floor) 
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hemionus) and white-tailed (Odocoileus virgini-
anus) both inhabit the Tonto Basin. The mule deer 
lives in a variety of habitats, including ponderosa-
pine forest, aspen, and chaparral. The smaller and 
more gracile white-tailed deer is generally found 
in woodland communities, but can also live in a 
ponderosa-pine habitat. In regard to the possible 
overlap of their ranges, Hoffmeister (1986:547) 
states that where they live in close proximity, the 
white tails are usually found at higher elevations, 
whereas the mule deer live in the chaparral. Be
cause of the fragmentation of the artiodactyl and 
large mammal collection it is possible that these 
two deer were both acquired prehistorically. Big
horn sheep, although not common in the basin to
day, would probably have been found in the rock
ier areas, such as the foothills and mountains. 
Pronghorn was formerly found throughout much 
of Arizona in meadow and fields up to the pinyon-
juniper zone (Hoffmeister 1986:549). The pres
ence of identifiable elements of at least three of 
these artiodactyls indicates that the prehistoric in
habitants of the cliff dwelling had access to these 
animals either through hunting or possibly trading 
for meat or the raw materials for making tools or 
other objects. 

Unidentifiable 
Based on the identified collection, it was expected 
that large mammal and very small/small mammal 
remains would predominate even in this portion of 
the collection. Out of 2,862 specimens, 86 percent 
(n = 2,479) are burned, and 9 percent (n = 260) are 
recent. Again, there were differences between the 
rooms (Table 9.16). In Room 15, the recent re
mains make up 21 percent (n = 203) of the room's 
collection, and burned bone composes 73 percent 
(n = 708). This compares to the 3 percent (n = 57) 
of recent materials from Room 16 and the 93 per
cent (n = 1,771) of burned specimens. 

Bone-Surface Modifications 

Cut Marks, Striations, and Polishing 

Cut marks were noted on three specimens from the 
faunal collection from Room 15. These included 
one medium/large mammal rib, an Artiodactyla 
metatarsal shaft, and a medium/large mammal 

long-bone shaft. An Artiodactyla distal metatarsal 
epiphysis had been abraded, possibly prior to be
ing worked into a tool, and an Artiodactyla long-
bone fragment was shaped. 

There were 12 elements in Room 16 that had 
been modified. Cut marks were noted on an Artio
dactyla rib, three large mammal long-bone shafts, 
and a small/medium mammal long-bone shaft. Por
tions of bone tubes were made out of a large bird 
long-bone shaft and a small/medium mammal long-
bone shaft. Shallow cut marks were located near 
the occipital crest of a badger, and notches were 
placed on a large mammal fragment. One addi
tional instance of modified bone is a large mam
mal long-bone shaft with the edges rounded. 

None of these modified remains was grouped in 
either room by unit or level, but reflected the dis
turbed nature of the fill. 

Gnawing 

Only 18 total specimens displayed clear indica
tions of rodent gnawing. Four of the specimens 
were located in Room 15. The gnawed bones were 
all small mammal, rabbit, hare, and wood rat. The 
remaining 14 gnawed bones were recovered from 
Room 16. The taxa that were gnawed include 
hawks, quail, barn owl, corvid, rabbit, jackrabbit, 
rock squirrel, and an Artiodactyla phalanx that was 
heavily gnawed. This lack of clear indications of 
rodent gnawing is surprising given the occurrence 
of rock squirrels in the rooms today. 

Carnivore gnawing also was noted, with a bit 
more frequency. Nine specimens were identified 
in Room 15. Carnivore gnawing was recorded 
when tooth punctures and other destruction, as de
scribed by Binford (1981), was noted. The taxa 
that were gnawed in Room 15 include medium 
birds, small mammals, rabbits, gophers, wood 
rats, and Artiodactyla. 

Sixteen specimens in Room 16 were gnawed by 
carnivores. The taxa were inclusive from hawks, 
quail, dove, small/medium mammal, rabbit, jack-
rabbit, cricetid, and the basio-occipital of a deer. 

Summary 

The faunal collection recovered from the excava
tions of Room 15 and Room 16 contained a wide 
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Table 9.16. Intrusive and Burned Unidentified Vertebrate Fauna Recovered from 
Rooms I 5 and 16, by Taxon 

Taxon, by Room 

Room 15 

Unknown fish 

Unknown reptile 

Unknown very small/small mammal 

Unknown small/medium mammal 

Very small bird 

Small bird 

Medium bird 

Very small mammal 

Very small/small mammal 

Small mammal 

Medium mammal 

Medium/large mammal 

Large mammal 

Unidentified (all classes) 

Subtotal 
Room 16 

Unknown small mammal 

Unknown medium mammal 

Very small bird 

Small bird 

Medium bird 

Large bird 

Very small mammal 

Very small/small mammal 

Small mammal 

Small/medium mammal 

Medium mammal 

Medium/large mammal 

Large mammal 

Unidentified (all classes) 

Subtotal 

Total 

Recent 

1 
3 

1 
— 

4 

1 
1 

33 
31 

2 
— 
— 

1 
125 

203 

— 
— 

1 
2 
1 

— 
4 

13 

14 

1 
— 

2 
— 
19 

57 
260 

Burned 

— 

— 

— 

1 

12 

5 
12 

43 
204 

23 

1 

36 
42 

329 

708 

1 
1 
4 

4 

4 

1 
5 

313 

568 

47 

4 

51 

121 

647 

1,771 

2,479 

Total 
Fragments 

1 
3 

1 

1 
18 
7 

16 

80 

243 

43 
2 

39 

44 

467 

965 

1 

I 
5 
7 

6 

1 

9 

336 

597 

56 

5 

54 

126 

693 
1,897 

2,862 

variety of taxa from locally available biotic com
munities. After the identification of what was prob
ably recent or intrusive fauna, the species recov
ered from the site include fish, birds, lagomorphs, 
rodents, carnivores, and artiodactyls. The prehis
toric inhabitants either went to various biomes to 

acquire the animals for meat and nonsubsistence 
uses, or they traded for the portions they needed. 
At this time it is not clear which of these strategies 
was used. The inhabitants had access to the river
ine environment and brought fish back to the area. 
They acquired bighorn sheep and pronghorn, albeit 
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Figure 9 .1 . Representative metapodial bone awls from Rooms 15 and 16. 

in small numbers, in addition to deer. Cottontails 
and jackrabbits were almost equally distributed in 
the area and appear to represent the most frequent
ly consumed species. The use of carnivores and 
raptors for other than subsistence is suggested by 
the presence of those taxa and elements in the 
rooms. 

Exceptional preservation at the Upper Cliff 
Dwelling, coupled with the use of fine-scale recov
ery techniques, as recommended by Elson (1997), 
has produced a set of recovered taxa rarely found 
in the open, basin-floor sites in the Tonto Basin. 
Severe disturbances and large numbers of intrusive 
noncultural skeletal elements have impacted the 
level and types of faunal analyses that can be per
formed. Differences in the contribution of burned 
elements in the collections from Rooms 15 and 16 
support similar conclusions reached elsewhere in 
this report. 

Modified Vertebrate Fauna 
Fifty bone artifacts or items of modified bone were 
recovered during the 1998 excavations at the Tonto 
Upper Cliff Dwelling. Awls represent the largest 
category (70 percent; n = 35) in the collection. A 
single bone disk (2 percent of collection), two pos

sible flakers (4 percent), and five (10 percent) 
scored or decorated rib fragments comprise the re
mainder of the artifact collection. Fourteen percent 
(n = 7) of the artifact collection is represented by 
modified bone of unknown function. The form and 
function of this latter subset of artifacts could not 
be identified due to their poor condition and frag
mentary nature. 

Bone Awls 

Thirty-five awls were recovered from excavations 
at the Upper Cliff Dwelling (Figure 9.1). The major
ity of bone awls in the collection were manufactured 
from the metapodials of Odocoileus species (Ta
ble 9.17). 

The collection from Room 15 constitutes 14 per
cent (n = 5) of the awls recovered from the 1998 
excavations. Two complete awls were manufactured 
from Odocoileus metapodials. One of the meta
podial awls exhibits polish only on the distal end. 
The remainder of the collection comprises metapo
dial awl fragments. Three of the awl fragments are 
burned, and two are charred at the proximal end. 
Four fragments exhibit evidence of polishing. 

The Room 16 collection includes 83 percent 
(n = 29) of the awls recovered. Like the Room 15 
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Table 9.17. Awls and Awl Fragments Recovered from Rooms I 5 and 16 

Catalog No., 
by Room 

Room 15 

008 

021 

238 (pp 33) 

245 (pp 34) 

271 (pp41) 

Room 16 

264 

294 

294 

298 

301 

304 

304 

304 

304 

376 

379 (pp 78) 

399 (pp 87) 

Provenience 
(cm b.d.) 

TU1, 141-146 

XI, 115-120 

X4, 215 

X2, 211 

X2, 226 

X18, surface 
collection 

XI , 3-20 

X1 ,3-20 

XI3 , 6-20 

X23, 3-20 

X3, 0-20 

X3 .0 -20 

X3, 0-20 

X3, 0-20 

XI5 , 30-40 

XI5 , 35 

XI3 , 43 

Taxon and 
Element 

Odocoileus 
metapodial 

? 

Odocoileus 
metapodial 

Odocoileus 
metapodial 

Odocoileus 
metapodial 

Odocoileus 
metapodial 

Odocoileus 
metapodial 

Odocoileus 
metapodial 

Odocoileus 
metapodial 

Odocoileus 
distal end 

metapodial 

Odocoileus 
metapodial 

Odocoileus 
metapodial 

? 

Odocoileus 
metapodial 

Odocoileus 
metapodial 

Odocoileus 
metatarsal? 

Odocoileus 
metatarsal? 

Length 
(mm) 

48.6 

40.4 

137.9 

119.7 

41.2 

18.4 

47.2 

33.9 

60.7 

27.0 

40.1 

35.6 

28.9 

56.8 

47.9 

112.4 

114.2 

Width 
(mm) 

3.8 

3.3 

5.8 

4.7 

5.2 

12.9 

11.6 

11.0 

13.2 

19.1 

7.9 

11.0 

6.9 

9.3 

12.6 

7.2 

7.9 

Thickness 
(mm) 

8.4 

6.1 

5.8 

8.7 

8.7 

7.0 

4.8 

5.1 

5.6 

13.0 

3.9 

5.1 

3.2 

4.4 

7.8 

6.1 

4.1 

Weight 
(g) 

1.7 

1.5 

7.2 

6.5 

2.5 

1.6 

2.2 

2.0 

3.8 

3.1 

1.6 

1.7 

0.4 

2.1 

3.7 

4.3 

3.7 

Description 

polished and burned medial segment 

distal end fragment, burned at proximal end 

ground and polished 

polished on distal end, burned 

polished medial segment, charred at 
proximal end 

ground medial segment, calcined 

polished and charred distal end of a 
split-metapodial fragment 

medial segment 

ground and burned medial segment 

burned proximal end fragment 

calcined medial segment 

ground, polished, and calcined medial 
segment 

charred, weathered distal end fragment; 
lateral edges broken and polished 

ground and calcined distal end fragment 

calcined medial segment 

calcined, charred, and polished at distal end; 
split at proximal end 

ground, with cancellous bone exposed at tip 
(use wear?) 

collection, the majority of awls and awl fragments 
were manufactured from split Odocoileus metapo-
dials. One split-metapodial awl exhibits longitudi
nal striations and polish over most of its surface. In 
addition, it exhibits transverse notching along one 
lateral margin. Seven additional specimens repre
sent complete or nearly complete tools. The remain
ing portion (n = 22) of the collection consists of 
split-metapodial awl fragments. One metapodial 
awl was collected from Steen's rock pile at the 
south end of the shelter and is included in Table 9.17. 

Bone Disk 

One bone-disk fragment (Figure 9.2), manufac
tured from the articular surface of a vertebral cen
trum of a large mammal, was recovered during the 
excavation of Room 15 (Table 9.18). This frag
ment has been ground and polished along its mar
gins. The specimen is calcined but exhibits no 
evidence of direct exposure to fire. This artifact 
also exhibits heat-induced transverse fractures 
along its margins. 
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Catalog No.. 
by Room 

411 

426 

426/459 

433 

442 

462 

463 

537 (pp 149) 

541 (pp 145) 

542 

542 

547 

560 (pp 154) 

567 

573 

610 

621 

N/A ! 

Provenience 
(cm b.d.) 

XI, 40-50 

X5,40-50 

X5, 40-60 

X13, 50-60 

X15,50-«0 

XI, 50-60 

XI, 50-60 

X15, 71 

X4,78 

XI 1,70-76 
(upper floor) 

XI 1,70-76 
(upper floor) 

X21,70-78 
(upper floor) 

X20, 72 

XI9, 70-73 
(upper floor) 

XI8, 70-73 
(upper floor) 

X20, 74-90 
(lower floor) 

X21,75-90 
(lower floor) 

Steen's rock pile 

Taxon and 
Element 

•> 

Odocoileus 
metapodial 

? 

7 

Odocoileus 
distal end 
metapodial 

Odocoileus 
metapodial 

Odocoileus 
metapodial 

large mammal ? 

Odocoileus 
metapodial 

Odocoileus 
metapodial 

7 

Odocoileus 
distal end 
metapodial 

Odocoileus 
metapodial 

Odocoileus 
metapodial 

Odocoileus 
metapodial 

Odocoileus 
metapodial 

Odocoileus 
metapodial 

Odocoileus 
metapodial 

Length 
(mm) 

34.3 

79.9 

76.9 

7.0 

53.3 

35.1 

31.4 

41.8 

105.7 

54.2 

41.2 

23.4 

145.8 

70.4 

46.3 

46.1 

51.9 

132.7 

Width 
(mm) 

6.4 

9.7 

4.9 

3.2 

12.0 

9.8 

6.1 

5.8 

10.7 

12.2 

4.7 

14.0 

13.2 

11.8 

5.5 

21.3 

11.7 

15.6 

Thickness 
(mm) 

3.1 

4.1 

4.4 

2.8 

8.0 

6.1 

3.8 

5.2 

5.9 

6.0 

3.5 

9.7 

5.9 

7.1 

4.2 

7.9 

4.5 

9.3 

Weight 
(g) 

0.9 

2.9 

1.5 

<0.1 

4.9 

1.7 

O.S 

1.3 

7.8 

2.9 

O.S 

2.3 

12.5 

6.2 

1.2 

3.7 

2.9 

23.1 

Description 

weathered split-metapodial distal end 
fragment 

ground, polished, and charred 

ground, polished, and charred; found in two 
pieces 

polished and calcined distal end fragment, 
radially striated (wear) 

ground, polished, and charred proximal end 
fragment 

calcined medial segment 

ground, polished, and burned medial 
segment 

ground and calcined medial segment 

ground and polished; scored along lateral 
edge 2/3 of length (from proximal end) 

polished and charred medial segment 

ground and calcined medial segment 

calcined and weathered proximal end 
fragment 

ground 

calcined medial segment 

split metapodial, charred at distal end (fire 
hardening?); radial striations and polish on 
distal end (use wear) 

calcined and ground proximal end fragment, 
notch cut into exposed cancellous bone 

ground and weathered medial segment 

charred at proximal end, ground and 
polished 

Figure 9.2. Bone disk from Room I 5. 

Flaking Tools 

Two fragmentary flaking tools manufactured from 
deer antler-tine fragments (Figure 9.3) were recov
ered from the 1998 excavations (see Table 9.18). 
These specimens comprise only a small percentage 
of the collection (4 percent). One antler-tine frag
ment was recovered from Room 15, and one from 
Room 16. The smaller fragment (from Room 15) 
is badly weathered, and exhibits limited evidence 
of use, e.g., a crushed tip, parallel stria, and polish. 
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cult. Antler tines are often used in the production 
of flaked-stone tools. In this context, they function 
as both soft hammers for percussion flaking, and 
as a tool for pressure flaking (Sliva 1997:3). The 
wear on the specimens from the 1998 collection 
suggests that they might have been used as pres
sure-flaking tools. 

Decorated Bone 

Five fragments of bone in the collection exhibit 
evidence of scoring or cutting along lateral mar
gins (Table 9.19). All of the specimens were re
covered from excavation units in Room 16. They 
include rib fragments, with notches cut into the 
cranial (n = 4) or caudal (n = 1) margins. These 
notches are incised transversely on the bone and 
run the length of the element. Two fragments ex
hibit evidence of polishing on the dorsal ridge in 
addition to the scoring. 

The function of these decorated bone fragments 
is uncertain. J. Cameron (1997) describes a simi
larly modified rib fragment at the Cline Terrace 
Mound site. She also describes an awl that has 

Table 9.19. Decorated Bone Recovered from Room 16 
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Table 9.18. Miscellaneous Modified Bone Recovered from Rooms I 5 and 16 

Cat. No.. Provenience T . r, . Length Width Thickness weight p, . .. 
. D / _ u A \ axon and Element , "., . . , . , J Description by Room (cm b.d.) (mm) (mm) (mm) (g) ' 

Room 15 

041 X2, 130-135 vertebral centrum 16.2 10.5 3.6 0.9 ground, polished, and charred disk fragment; 
transverse cracking along edges 

pp3 XI, 143 Odocoileus antler 47.7 8.1 13.0 2.5 weathered flaker fragment, distal end 

Room 16 
406 X5,30-40 Odocoileus antler 180.0 18.5 18.4 32.0 ground and calcined flaker with proximal 

end broken off 

/- . ki Provenience Taxon and Length Width Thickness Weight n Cat. No. . , . . ,-• . / \ / \ i \ i\ Description 
(cm b.d.) Element (mm) (mm) (mm) (g) r 

298 X13,6-20 Odocoileus rib? 22.3 10.2 4.2 0.4 ground and burned rib midsection; scored and 
polished across dorsal ridge 

411 XI, 40-50 Odocoileus rib? 48.2 9.2 5.1 1.6 ground and burned rib midsection, scored and 

polished on dorsal ridge, notched on interior surface 

469 XI3,60-70 Odocoileus rib? 41.0 13.2 3.5 1.0 charred rib midsection, scored across ventral ridge 

547 X21,70-78 small mammal 42.7 4.9 2.6 0.6 ground and weathered, scored across dorsal ridge 
(upper floor) rib? 

604 XI0,75-81 Odocoileus rib? 51.2 8.7 5.4 2.0 charred rib midsection, scored across dorsal ridge 
(lower floor) and interior surface 

Figure 9.3. Antler flaking tools from Room 16. 

The fragment from Room 16 is a larger fragment, 
and exhibits evidence of crushing at the distal end. 
The fragment is calcined, with a decomposing exte
rior surface, making identification of function difft-
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Table 9.20. Modified Bone of Unknown Function Recovered from Rooms I 5 and 16 

Cat. No.. 
by Room 

Room 15 

039 

088 

Room 16 

304 

304 

304 

347 

469 

Provenience 
(cm b.d.) 

XI, 125-135 

X7, 125-135 

X3.0-20 

X3.0-20 

X3.0-20 

X3, 20-30 

XI3, 60-70 

Taxon and Element 

Odocoileus 
metapodial? 

? 

Odocoileus ? 
metapodial? 

? 

7 

7 

small mammal? 
distal end long bone 

Length 
(mm) 

23.3 

14.4 

18.4 

15.3 

16.6 

28.0 

19.1 

Width 
(mm) 

9.8 

6.3 

10.1 

7.2 

12.7 

14.0 

7.7 

Thickness 
(mm) 

3.6 

8.5 

4.4 

4.2 

4.0 

3.4 

6.4 

Weight 
(g) 

0.6 

0.6 

0.6 

0.7 

1.3 

1.0 

1.0 

Description 

possible ground and polished awl fragment 

possible awl shaft fragment, calcined 

possible awl medial fragment, ground Oat 
on lateral edge and calcined 

ground along lateral edges, charred 

ground and polished along lateral edges, 
charred 

ground along lateral edges, calcined 

ground, weathered, cancellous bone 
exposed at proximal end 

"small notches on one edge" (J. Cameron 1997:565). 
She uses Olsen's (1979) classification of artifacts 
of this type as rasps. Kidder (1932:254) describes 
rasps as "deer scapulae and pieces of rib notched 
in such a way as to produce a rattling sound when 
another bone or a piece of wood is rubbed across 
them." Considering that two of the rib fragments 
exhibit evidence of polish on the notched dorsal 
ridges, it is conceivable that they were used in this 
fashion. Several Hopi elders, however, who visited 
WACC in October 1998, suggested that these 
items may have functioned in weaving activities. 

Modified Bone of 
Unknown Function 

This category includes all fragmentary items that 
exhibit evidence of manufacturing or use wear. 
Fourteen percent (n = 7) of the bone-artifact collec
tion consists of modified bone that is too fragmen
tary to identify either form or function. Two frag
ments were recovered from Room 15 (Table 9.20). 
These were probably awl fragments, and they ex
hibit evidence of polish and striations. These frag
ments, however, are in poor condition and are too 
small to be assigned to an artifact type or function. 
Five fragments were recovered from Room 16 (see 
Table 9.20). One is a fragment of a deer metapo
dial (Odocoileus sp.). It is probably an awl frag
ment, based on its size and shape, but it has cal
cined from long-term exposure to an oxidizing 

atmosphere, eliminating most evidence of modifi
cation. The other four fragments are too small and 
too badly weathered to be identified, although they 
do exhibit evidence of grinding and rounding of 
the edges. 

Burning 

Seventy-eight percent (n = 39, including the burned 
awl from Steen's rock pile) of the modified-bone col
lection is burned. Sixty-seven percent (n = 6) of 
the nine modified specimens from Room 15 are 
burned, and 80 percent (n = 32) from Room 16 are 
burned. The majority of the burned bone was ex
posed to high temperatures, or long exposures to 
heat. Such exposure is indicated by the large per
centage of charred or calcined specimens in the 
collection. Of the 39 burned specimens, 30 were 
charred or calcined. 

Burned bone was recovered throughout the fill 
in Rooms 15 and 16. The only evident concentra
tion of burned specimens was recovered from X3 
in Room 16. Eight fragments of burned, modified 
bone were recovered from the upper layers of fill, 
between the surface and 30 cm b.d. Specimens 
found in the upper levels of this unit vary in the 
extent of exposure to a burning environment. All 
eight of the specimens were exposed to high tem
peratures or long exposures to heat. Sixty-three 
percent (n = 5), were calcined. The remaining 
37 percent (n = 3) were charred. 
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Figure 9.4. Distribution of modified bone, Room I 5. 

Distribution 

Room I 5 

Modified-bone materials were present at all levels 
of excavation. The two intact awls recovered from 
Room 15 were lying just above the occupation 
floor. The single bone-disk fragment from the 1998 
excavations was recovered in the upper levels of 
excavation, between 130 and 135 cm b.d. The re
mainder of the Room 15 collection consists of frag
mentary artifacts recovered from fill above floor. 

XI and X2 contained the majority of the modi
fied collection in Room 15 (Figure 9.4). XI, a 
1 -x-1 -m unit in the southwest corner of the room 
contained 33 percent (n = 3) of the total collection. 
This unit is located adjacent to a sealed door in the 
south wall of the room. All three modified frag
ments recovered from this unit were recovered 
from the upper levels of the fill, at approximately 
145 cm b.d. X2 is a central unit along the south 
wall of the room. X2 also contained 33 percent 
(n = 3) of the Room 15 collection. All three of the 
complete artifacts described previously (two awls, 
one disk) were recovered from this area. The two 
awls were lying directly above the room floor be
tween 210 and 215 cm b.d. The remainder of the 
collection was dispersed along the western wall 
of the room. These units were adjacent to, and 
to either side of, the open doorway leading into 
Room 16 (see Chapter 4). Concentrations of modi
fied bone in Room 15 were primarily along the 
south and west walls near the two doorways. No 
bone artifacts or worked fragments were recovered 

from the vicinity of the two hearth features found 
in the northeast and southeast corners of the room. 

Room 16 

Modified bone was recovered from all levels of 
excavation in Room 16. Similar to the distribution 
of the Room 15 collection, worked bone was dis
tributed primarily through units along the south 
and west walls of the room. XI, X3, and XI3 
contained the greatest concentrations of modified 
bone (Figure 9.5). Combined, the materials recov
ered from these three units constitute 50 percent 
of the Room 16 collection. 

XI is situated in the southwest corner of the 
room. Items recovered from the unit were in the 
fill above the upper plaster floor. The sample from 
this unit included broken awl fragments, although 
one decorated medial rib fragment also was recov
ered. No complete awls were recovered from X1 
excavations. 

X3 is located near the center of the south wall 
with a sealed doorway present in this section. 
Modified bone was recovered primarily from the 
upper levels of the excavation. The materials re
covered from this unit were restricted to fragments 
of awls, primarily medial and distal fragments. No 
complete artifacts were recovered. 

XI3 is a 2-x-2-m unit along the natural wall of 
the rockshelter on the west side of Room 16. 
Worked bone was recovered at nearly every level 
from the surface to the upper floor of occupation. 
The majority of modified bone recovered from the 
unit was fragmentary, unidentifiable in form, or 
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Table 9.21. Intersite Comparison of Bone Artifact Types 

Artifact Types 

Awls/hairpins 
Hairpins 
Disks 
Flakers 
Notched bone/rasps 
Rings 
Beads 
Needles 
Pendants 
Drills 
Scrapers 

Total 

Tonto Upper 
Cliff Dwelling 

35 
— 

1 
ty 

5 
— 
— 
— 
— 
— 
— 
43 

Tonto Lower 
Cliff Dwelling 

8 
— 
— 
— 
— 
— 
— 
— 
— 
— 
— 
8 

Cline Terrace 
Mound 

74 
1 

— 
— 

1 
— 

9 
1 

— 
— 

1 
87 

Schoolhouse 
Fbint Mound 

158 
1 

— 
— 

5 
3 
9 
3 
1 
1 

181 

Bass Fbint 
Mound 

14 
— 
— 
— 

1 
— 
— 
— 
— 
— 

15 

both, although one scored rib fragment and one 
complete awl were recovered from the layers of 
fill directly above the upper floor. None of the 
modified bone recovered from X13 was recovered 
from the floor levels. 

Four complete artifacts were recovered from 
the occupation floors in Room 16. One split-meta-
podial awl and one scored-rib fragment were re
covered from the upper floor. The awl was recov
ered from XI8, a 1-x-l-m unit along the west 
wall of the room. The rib fragment was recovered 
from X21, a 1-x-l-m unit in the center of the 
room. 

Two bone artifacts were recovered from the 
lower occupation floor. One decorated rib frag
ment was recovered from the lower floor in XI0, a 
central 1-x-l-m unit in the southern half of the 
room. A metapodial awl also was recovered from 
just above the lower floor in X4, a 1-x-l-m unit 
along the south wall, just east of a sealed doorway. 
This awl is unique in the collection, in that it is the 
only one that has been scored or cut on one lateral 
edge. 

Distributions of artifacts and modified frag
ments of bone in Rooms 15 and 16 are concentrat
ed along the southern and western walls of each 
room. Twenty-seven percent (n = 13) of the modi-
fied-bone materials were found on the floors of 
Rooms 15 and 16. Six are complete awls or 
"rasps," manufactured from the long bones or ribs 
of artiodactyls. The remaining 71 percent (n = 36) 

of the modified-bone collection was recovered 
from the natural and cultural fill found above the 
room floors. Concentrations of materials do not 
seem to coincide with the presence of hearth fea
tures in either room. They do seem to have some 
correlation with the location of doorways in both 
rooms (see Chapter 4). 

Summary 

The modified-bone artifact collection from the 
1998 excavations is consistent with other sites in 
the lower Tonto Basin (Table 9.21) in that Tonto 
Basin collections consist primarily of awls. The 
similarities are evident when the artifact collection 
from the Tonto Upper Cliff Dwelling is compared 
with collections from three site complexes from 
elsewhere in the basin. Eighty-eight percent of the 
artifact collection from the Riser and Grapevine 
Vista sites was composed of awls or awl fragments 
(Cairns 1994:542). Ninety-three percent of the arti
facts at Bass Point Mound were awls (J. Cameron 
1995). Cameron (1996) reports that the majority of 
the collection from Schoolhouse Point Mound con
sisted of awls and hairpins. (In these collections, 
ornamental and decorated bone artifacts represent 
only a small percentage of the total recovered.) 
This is commensurate with the 1998 Tonto Upper 
Cliff Dwelling collection in which bone awls con
stitute 70 percent of the modified-bone collection. 
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Invertebrate Faunal Remains 

Excavations during the 1998 field season at the 
Tonto Upper Cliff Dwelling produced a collection 
of 182 specimens of invertebrate fauna (shell), 
including 144 modified-shell artifacts and 38 un
modified remains, which are described in this sec
tion. Representatives of both marine and fresh
water invertebrates species were recovered from 
Rooms 15 and 16 of the Upper Cliff Dwelling. 

Methods 

Invertebrate faunal remains were collected from 
all recovery techniques (i.e., '/4-inch and '/g-inch 
dry screening, and flotation techniques). The 
majority of the collection was recovered by dry 
screening excavated sediments through both 74-
inch and '/g-inch mesh. A significant portion of the 
shell collection was also recovered from the heavy 
fractions of flotation samples. This method ac
counted for the recovery of the majority of disk 
beads in the collection. 

Shell materials recovered from the site were 
sorted and classified into artifact classes in the 
laboratory. Measurements were taken of each 
specimen using digital calipers, and weights were 
taken using a mechanical scale. Manufacturing 
techniques, diagnostic landmarks, and use-wear ob
servations were made using macroscopic and mi
croscopic techniques. Fragmentary materials were 
reconstructed whenever possible. Species identifi
cation was completed by the author and confirmed 
through consultation with Arthur Vokes of ASM. 

The classification system used in the descrip
tion of the Tonto Upper Cliff Dwelling collection 
follows the guidelines as described by Bradley 
(1997) in her analysis of materials from the School-
house Point Mesa sites. Bradley indicates that the 
typological classifications are based on earlier 
work by Griffith and Rice (1990). 

Genera and Species 

five species of gastropods (snails), and four spe
cies of pelecypods (bivalves). Anodonta cali
fornensis, the single identified freshwater species, 
is also a bivalve. 

The majority of the marine genera are indigenous 
to the Gulf of California. Only the single example 
of Haliotis is native to the California Pacific coast. 
Vokes (1994:551) notes that the "freshwater spe
cies Anodonta californensis was probably obtained 
from the nearby Salt River channel" (1994:551). 
The majority of artifacts in the collection are made 
from the shells of univalve gastropods native to the 
California coast. Among these are the Conus, 
Oliva, Nassarius, Haliotis, and Olivella genuses. 
Combined, these five genera make up 47 percent 
(n = 68) of the modified-shell collection and 
40 percent (n = 73) of the total shell collection. 

Table 9.22. Invertebrate Genera and Species 
Recovered from Rooms I 5 and 16 

The shell collection from the 1998 excavations at 
the Upper Cliff Dwelling includes specimens from 
nine marine genera and one freshwater genus (Ta
ble 9.22). Marine specimens include shells from 

Genera/Species 

Marine Pelecypods 

Argopecten ciivularis 

Glycymeris 

G. gigantea 

Glycymeris sp. 

Laevicardium elatum 

Pinctada mazatlanica 

Unidentified marine 

Marine Gastropods 

Conus 

C. regularis 

C. perplexus 

Conus sp. 

Oliva incrassata 
Olivella 

0. dama 

Olivella sp. 

Nassarius 

N. iodes 

N. moestus 

Nassarius sp. 

Haliotis cracherodii 

Freshwater Pelecypods 

Anodonta californensis 

Unidentified freshwater 

Unidentified shell 

Number of 
Worked Pieces 

1 

14 

26 

2 

31 

2 

6 

18 

1 

4 

8 

9 

9 

10 

1 

2 

Total Number 
of Pieces 

5 

17 

1 

34 

8 

9 

7 

1 

4 
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Genus 

Freshwater Pelecypods 

Anodonta 

Unidentified freshwater 

Marine Gastropods 

Conns 

Huliotis 

Ncissurius 

Oliva 

Olivette 

Marine Pelecypods 

Argopecten 

Glycymcris 

Laevicardium 

Pimtadu 

Unidentified marine 

Unidentified 

Total 

Whole-Shell 
Bead 

— 
— 

— 
— 
28 

— 
12 

— 
— 
— 
— 
— 
— 
40 

Discoidal 
Bead 

— 
— 

— 
— 
— 
— 
— 

— 
— 
— 
— 
30 

_ 
30 

Whole-Shell 
Pendant 

— 
— 

— 
— 
— 
— 
— 

— 
2 

.__ 

— 
— 
2 

Cut-Shell 
Pendant 

— 
— 

— 
1 

— 
— 
— 

— 
— 
— 
— 
1 

— 
2 

Tinkler 

— 
— 

25 

— 
— 
— 
— 

— 
— 
— 
— 
— 
— 
25 

Bracelet/ 
Ring 

— 
— 

— 
— 
— 
— 
— 

— 
34 

— 
— 
— 
— 
34 

Bracelet/ 
Pendant 

— 
— 

--
— 
— 
— 
— 

— 
4 

— 
— 
— 
— 
4 

Worked Shell. 
Indeterminate 

Form 

2 

— 

1 

— 
— 
1 

— 

1 

— 
2 

— 
— 
— 
7 

Unworked 
Fragments 

5 

1 

_ 
-
— 
— 

5 

4 

— 
15 

1 

3 

4 

38 

Total 

7 

1 

26 

1 

28 

1 

17 

5 

40 

17 

1 

34 

4 

182 

Marine pelecypods (bivalves) constitute a sig
nificant part of the collection, with Glycymeris, 
Laevicardium, Pinctada, and Argopecten represent
ed in the collection. Combined, the bivalve species 
constitute 35 percent (n = 63) of the entire collec
tion, and 30 percent (n = 43) of the modified-shell 
collection. 

The freshwater genus, Anodonta, constitutes 
only 4 percent (n = 7) of the entire collection, and 
about 1 percent (n = 2) of the modified shell. The 
form and function of the two modified pieces in 
the collection are unknown because of their small 
size and fragmentary nature. The remaining 21 per
cent of the shell collection (n = 38), consists of un
identifiable specimens. 

Modified Shell 

The shell artifacts from excavations in Rooms 15 
and 16 at Tonto Upper Cliff Dwelling include a va
riety of different ornament types (Table 9.23). For 
purposes of classification, these are broken down 
into five general categories of artifacts: beads or 
pendants, tinklers, bracelets or rings, bracelets or 
pendants, and fragments of indeterminate form. 

Beads or Pendants 

This category contains the highest percentage 
(about 50 percent) of modifed-shell artifact speci
mens recovered from the 1998 excavations. The 
group is defined by the primary function of the 
artifacts as suspended ornaments, and includes the 
majority of beads and pendants collected from the 
Upper Cliff Dwelling, though some ground-stone 
pendants were recovered as well (see Chapter 6). 
Modification of the natural fonn of the shell 
ranges from whole-shell (unmodified), or slightly 
modified, to the cut-shell pendants (those that are 
significantly altered from the original form). 

Whole-Shell Beads 
Whole-shell beads are defined by the relative in
tegrity of natural form of the shell used during 
manufacture. This class is the largest artifact class 
in the collection, encompassing 28 percent (n = 40) 
of the modified artifacts, and is manufactured 
entirely of Olivella and Nassarius (Figure 9.6, 
Table 9.24). The majority of the recovered speci
mens are intact (93 percent). No other artifact 
classes exhibit this high percentage of intact 
specimens. 
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Figure 9.6. Representative whole-shell beads from 
Rooms 15 and 16: upper row, Olivella shells; 

lower row, Nassarius shells. 

Olivella Beads. Twelve Olivella beads were re
covered from the Upper Cliff Dwelling during the 
1998 field season. Seventy-five percent (n = 9) of 
these were from Room 16, and 25 percent (n = 3) 
were from Room 15. All of the specimens exhibit 
evidence of modification in the form of polish, par
allel stria, or a combination of the two. Beads of 
this type are manufactured by grinding or remov
ing by other means the spire end of the shell, re
sulting in a hole for suspension. 

Nassarius Beads. Twenty-eight Nassarius beads 
were recovered, and these constitute 19 percent of 
the modified-shell artifact collection. Rooms 15 
and 16 each yielded 14 Nassarius beads, which are 
manufactured by simply drilling or perforating the 
back of the body whorl near the base of the shell, 
in line with the aperture, to create a suspension 
hole. Unlike the Olivella beads, the Nassarius 
specimens did not exhibit evidence of grinding 
(in the form of parallel striations). Virtually all of 
them (88 percent), however, did exhibit evidence 
of polish around the suspension hole, on the inner 
lip of the shell, or both. 

Discoidal Beads 
Flat, disk-shaped beads make up the second larg
est class of suspended shell artifacts (Figure 9.7), 
with 30 specimens representing 21 percent of the 
modified-shell collection. All thirty specimens 
exhibit similarities in manufacturing technique 
(Table 9.25). One bead appears as if it was in the 
middle of the manufacturing process. Its exterior 
surface has been ground and polished, and has a 

notch ground, or cut around the medial axis. The 
location of this notch suggests that this may be the 
point of separation. 

These beads were recovered in almost equal 
proportions in Rooms 15 (n = 14) and 16 (n = 16). 
Eleven of the 14 discoidal beads from Room 15 
exhibit evidence of grinding and polishing. In 
Room 16, the 16 specimens exhibit similar modi
fications. The extensive surface modification on 
these beads renders species identification impos
sible. Most of the disk beads recovered are sym
metrical in thickness and shape. Only two from 
Room 15 and four from Room 16 have a distinct 
asymmetrical shape. This shape most likely results 
from the manufacturing technique. The majority 
of the discoidal beads, 67 percent (n = 20), were 
drilled conically (from one side). The remaining 
10 were biconically drilled; eight were from 
Room 16, and two from Room 15. 

Glycymeris Pendants 

Two pendants manufactured from Glycymeris shell 
were recovered in 1998 (Table 9.26). These two 
specimens differ from the other Glycymeris speci
mens found in that they exhibit a limited amount 
of surface modification (Figure 9.8). In manufac
turing these pendants, the valve was ground at the 
beak at an oblique angle until a suspension hole of 
the desired size was achieved. The two specimens 
recovered from Rooms 15 (n = 1) and 16 (n = 1) 
also exhibit signs of grinding and polish along the 
ventral margin of the shell. 

Cut-Shell Pendants 
Two pendants of cut and ground shell were recov
ered from Room 16 (see Table 9.26). Both are 
manufactured from marine invertebrate shells that 
have a pearly, or nacreous, interior. One triangular-
shaped pendant is manufactured from Haliotis cra-
cherodii (black abalone). This specimen exhibits 
longitudinal striations on the exterior surface and a 
suspension hole drilled conically from the interior 
of the shell. This specimen was burned at some 
point after manufacture was complete. The second 
pendant is a fragment of shell exhibiting a similar 
manufacturing technique. This specimen, possibly 
crafted from the Pinctada or Pteria genera, has 
been ground into a stylized lizard pendant. Lizard-
form pendants have also been recovered from 
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Table 9.24. Whole-Shell Beads Recovered from Rooms I 5 and 16 

Field No. 

Room 15 

002 

021 

040 

041 

041 

082 

103 

112 

112 

120 

124 

139 

226 

226 

Provenience 
(cm b.d.) 

TU1, 111-116 

XI , 115-120 

X2, 130-135 

X2, 130-135 

X2, 130-135 

X5, 145-155 

X8, 145-155 

X8, 155-165 

X8, 155-165 

X9, 155-165 

X10, 145-155 

X5, 165-175 

X8, 190-210 

X8, 190-210 

240 X2, 210-227 (floor) 

293 

293 

Room 16 

294 

335 

357 

357 

364 

382 

383 

417 

439 

442 

459 

459 

469 

492 

532 

544 

548 

554 

556 

556 

557 

X8/10.F3 

X8/10, F3 

XI , 3-20 

X1,20-30 

XI5 , 20-30 

XI5 , 20-30 

XI3 , 30-40 

XI5, 40-50 

XI5 , 40-50 

X3, 30-50 

X23, 50-60 

XI5 , 50-60 

X5, 50-60 

X5, 50-60 

XI3 , 60-70 

X23, 60-70 

XI 0 ,70-75 

XI6, 70-75 (upper floor) 

X21, 70-78 (upper floor) 

X20, 70-74 (upper floor) 

X25, 70-78 (upper floor) 

X25, 70-78 (upper floor) 

X25, 70-78 (upper floor) 

564 X14, 70-75 (upper floor) 

620 X21, 78-90 (lower floor) 

Recovery Technique 

'/k" screen 

flotation sample, heavy fraction 

'/t" screen 

Vg" screen 

78" screen 

Vi" screen 

V4" screen 

'/41' screen 

'/t" screen 

flotation sample, heavy fraction 

Ve." screen 

74" screen 

74" screen 

74" screen 

74" screen 

flotation sample, heavy fraction 

flotation sample, heavy fraction 

74"screen 

74" screen 

flotation sample, heavy fraction 

flotation sample, heavy fraction 

vg" screen 

74" screen 

78" screen 

74" screen 

74" screen 

' /}" screen 

74" screen 

74" screen 

74" screen 

74" screen 

78" screen 

74" screen 

TS" screen 

74" screen 

74" screen 

74" screen 

Tg" screen 

74" screen 

74" screen 

Length 
(mm) 

7.45 

6.37 

12.12 

8.75 

9.36 

9.28 

11.72 

9.41 

13.93 

9.95 

9.74 

13.98 

10.61 

8.97 

9.42 

6.11 

5.74 

9.23 

15.54 

12.15 

8.47 

10.59 

11.28 

6.42 

9.83 

9.74 

14.73 

11.92 

12.26 

10.80 

9.73 

13.34 

11.70 

9.67 

20.37 

10.70 

10.01 

9.71 

9.58 

12.93 

Width 
(mm) 

5.71 

3.39 

5.88 

5.35 

5.53 

5.84 

5.93 

5.42 

7.73 

5.50 

5.32 

6.39 

5.15 

5.01 

5.57 

3.89 

3.54 

6.29 

7.58 

5.63 

5.10 

6.44 

7.49 

4.09 

5.67 

6.15 

7.43 

6.17 

8.06 

6.72 

6.06 

5.12 

6.19 

6.22 

9.05 

6.87 

6.06 

6.40 

5.02 

6.70 

Weight 
(g) 

0.3 

0.2 

0.4 

0.3 

0.3 

0.4 

0.2 

0.3 

0.6 

0.3 

0.4 

0.4 

0.4 

0.3 

0.2 

<0.1 

<0.1 

0.2 

0.5 

0.3 

0.1 

0.2 

0.5 

0.1 

0.2 

0.2 

0.6 

0.3 

0.3 

0.2 

0.2 

0.4 

0.2 

0.2 

1.2 

0.2 

0.2 

0.2 

0.2 

0.45 

Description 

Nassarius sp., burned and 
polished 

Nassarbu sp., burned and 
polished 

OUvella sp., burned and polished 

N. moestUS, burned and polished 

N. moestus, burned 

Nassarius sp., burned, polished 

Nassarius sp., burned 

N. iodes, burned and polished 

Nassarius sp., burned and 
polished 

N. iodes, polished 

N. iodes, polished 

O. datna, burned and polished 

OUvella sp., polished 

Nassarius sp., burned and 
polished 

N. iodes, polished 

N. iodes, polished 

N. iodes, polished 

N. moestus, polished 

O. dama, ground and polished 

Olive/la sp., polished 

N. iodes, polished 

N. iodes, polished 

OUvella sp., ground and polished 

Nassarius sp., polished 

N. moestus 

N. moestus, polished 

OUvella sp., ground and 
polished, burned 

O. dama, ground and polished 

N. moestus, polished 

N. iodes, polished 

Nassarius sp., polished 

OUvella sp., ground and 
polished, burned 

OUvella sp., ground and 
polished, burned 

Nassarius sp., polished 

O. dama, ground and polished 

N. moestus, polished 

Nassarius sp., polished 

N. moestus, polished 

N. moestus, polished 

OUvella sp., ground 

Key: F = feature; TU = test unit 
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Figure 9.7. Representative discoidal shell beads from Room 16. 

Table 9.25. Discoidal Beads Recovered from Rooms I 5 and 16 

Cat. No.. 
by Room 

Room 15 

032 

059 

083 

089 

L35 

156 
156 

163 
175 

184 

205 

248 
293 

293 

Room 16 

318 

349 
357 

360 

393 
419 

482 

482 

485 

494 

519 

572 

600 

622 

661 

671 
(PP 191) 

Provenience 
(cm b.d.) 

X4, 100-115 
X5, 125-135 

X5,145-155 

X7,125-135 

X4, 155-175 

X10,155-175 

X10, 155-175 

X5, 175-188 
XI. 167-187 

X4. 210-224 (floor) 

X2. 190-210 

X5, 210-224 (floor) 
X8/10.F3 

X8/10.F3 

XI7,40-50 

X3, 20-30 

XI5, 20-30 
XI, 30-40 

XI3,40-50 

X3, 30-50 

X5, 60-70 
X5, 60-70 

X3, 60-70 

X23, 60-70 

X4, 70-75 

X23, 70-79 (upper floor) 

X5, 75-86 (lower floor) 

X21, 75-90 (lower floor) 
X2, 75-78 (lower floor) 

X15.94 

Recovery technique 

flotation sample, heavy fraction 

78" screen 

78" screen 

78" screen 

flotation sample, heavy fraction 

flotation sample, heavy fraction 

flotation sample, heavy fraction 

flotation sample, heavy fraction 

Ttj" screen 

flotation sample, heavy fraction 

74" screen 

flotation sample, heavy fraction 
flotation sample, heavy fraction 

flotation sample, heavy fraction 

flotation sample, heavy fraction 

flotation sample, heavy fraction 

flotation sample, heavy fraction 

flotation sample, heavy fraction 

flotation sample, heavy fraction 

flotation sample, heavy fraction 

flotation sample, heavy fraction 

flotation sample, heavy fraction 

flotation sample, heavy fraction 

flotation sample, heavy fraction 

flotation sample, heavy fraction 

flotation sample, heavy fraction 

flotation sample, heavy fraction 

flotation sample, heavy fraction 

flotation sample, heavy fraction 

piece plot 

Width 
(mm) 

3.71 
3.69 

3.98 

2.83 

3.67 

2.92 

3.20 
3.78 

4.18 

2.72 

3.52 

3.59 
2.78 

3.20 

3.91 

2.40 

2.83 
2.98 

2.10 
2.74 

2.56 

2.93 

2.29 

3.48 

3.61 

3.34 

3.38 

3.16 
4.01 

4.56 

Thickness 
(mm) 

1.94 

1.73 

1.26 

3.55 

0.87 

0.67 

1.04 

0.59 

1.66 

1.04 

0.98 

1.50 
0.96 

0.95 

0.65 

0.72 
0.59 

0.83 

1.29 

0.86 

0.93 

1.59 

1.25 

1.62 

0.80 

1.47 

0.75 

0.82 

1.34 

1.33 

Description 

ground, conically drilled 
ground and polished, conically drilled 

ground and polished, conically drilled 

ground and polished, biconically drilled, 
notch at medial axis may represent stage 
of manufacture 

ground and polished, conically drilled, 
asymmetrical thickness 
ground, conically drilled 

ground, conically drilled 

ground and polished, conically drilled 
ground and polished, biconically drilled, 
asymmetrical thickness 

ground and polished, conically drilled 

ground and polished, conically drilled 

ground and polished, conically drilled 
ground and polished, conically drilled, 
asymmetrical thickness 

ground and polished, conically drilled, 
asymmetrical thickness 

ground and polished, biconically drilled 

ground and polished, biconically drilled 

ground and polished, biconically drilled 

ground and polished, conically drilled 

ground and polished, biconically drilled 

ground and polished, conically drilled 

ground and polished, conically drilled 

ground and polished, conically drilled, 
asymmetrical thickness 

ground and polished, conically drilled 

ground and polished, biconically drilled 

ground and polished, conically drilled, 
bead fragment 
ground and polished, conically drilled, 
asymmetrical thickness 

ground and polished, biconically drilled 

ground and polished, biconically drilled 

ground and polished, conically drilled 

ground and polished, biconically drilled, 
asymmetrical thickness 

Key: F = feature 
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Table 9.26. Pendants Recovered from Rooms I 5 and 16 

Figure 9.8. Glycymeris pendants. 

neighboring sites in the Tonto Basin, i.e., the Rye 
Creek Complex (Vokes 1992), Schoolhouse Point 
Mound sites (Bradley and Rice 1996), and Bass 
Point Mound (McCartney 1995). 

Shell Tinklers 

Twenty-five shell tinklers and fragments were re
covered from the 1998 excavations (17 percent of 
total modified-shell collection). Sixteen of these 
are from Room 16, and nine are from Room 15 
(Table 9.27). All of the specimens recovered were 
manufactured from Conus species (Figure 9.9). 
The tinklers are formed from the body whorl of 
the gastropod. The spire of a Conus valve is re
moved by grinding, and a groove is cut into the 
body whorl, posterior to the aperture. This groove 

runs horizontally across the body, and serves as a 
platform for drilling a suspension hole (Vokes 
1994:553). 

There is only one complete tinkler in the col
lection. The remaining 24 are fragments, most of 
which exhibit some combination of the wear pat
terns (described above) that define this type of 
shell ornament. Twenty-one of these fragments are 
from the lower body section near the aperture. 
Thirteen specimens exhibit horizontal notching, 
described by Vokes (1994:553), which serves as a 
platform for drilling the suspension hole. On one 
fragment, the upper margin of the suspension hole 
still remains. Two body-whorl fragments have 
grooves that originate at the point of suspension 
and run transversely across the sinestral-spiral pat
tern of the body whorl. The spiraling pattern of 
these grooves suggests that they are a result of 
cord wear. 

Only 20 percent (n = 5) of the total sample of 
Conus shells exhibit no evidence of grinding, pierc
ing, or polishing that would permit the specimens 
to be placed in the tinkler category. This lack of 
wear is due to their fragmentary nature. The frag
ments included small lower body-whorl fragments 
in poor condition because of weathering or burning. 

Bracelets or Rings 

Thirty-four bracelet or ring fragments were re
covered from the 1998 excavations, constituting 
24 percent of the modified-shell artifact collection 
(Table 9.28). All 34 are manufactured from the ma
rine species Glycymeris (Figure 9.10). Twenty-six 
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Cat. No.. Provenience Recovery Length Width Thickness Weight p. . . 
by Room (cm b.d.) technique (mm) (mm) (mm) (g) " 

Room 15 

pp l l X7, 141 piece plot 21.0 36.6 9.6 Glycymeris gigantea, ground and 

polished, burned 

Room 16 

684 subfloor trench, west half '/("screen 17.3 27.0 3.3 Glycymeris sp., ground and polished, 
conically drilled 

294 XI, 3-20 '/("screen 23.8 7.5 1.6 0.4 Haliotis crachemdii, ground and 
polished, conically drilled, and burned 

304 X3.O-20 '/("screen 18.6 13.7 1.04 0.1 Pinctada? or Pteria? sp., ground and 
polished, conically drilled lizard-form 
pendant 
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Table 9.27. Shell Tinklers Recovered from Rooms I 5 and 16 

Cat. No.. 
by Room 

Room 15 

027 

027 

044 

086 

091 

094 

133 

194 

293b 

Room 16 

342 

342 

342 

357 

382 

382 

417 

417 

439 

442 

503 

547 

566 

607 

611 

Provenience 
(cm b.d.) 

XI , 120-125 

XI , 120-125 

XI , 135-145 

X7-surface cleanup, 
108-125 

X8, 123-135 

X7, 135-145 

X4, 155-175 

X10, 178-190 

subfloor rodent burrow 

XI3 , 20-30 

XI3 , 20-30 

XI3 , 20-30 

XI5 , 20-30 

XI5 , 40-50 

XI5 , 40-50 

X3, 30-50 

X3, 30-50 

X23, 50-60 

XI5 , 50-60 

X5, 60-70 

X21, 70-78 (upper floor) 

Recovery Technique 

flotation sample, heavy fraction 

flotation sample, heavy fraction 

'/g" screen 

Tjj" screen 

VA" screen 

'/t" screen 

VA"screen 

74" screen 

flotation sample, heavy fraction 

74" screen 

74" screen 

74" screen 

flotation sample, heavy fraction 

'/i" screen 

74" screen 

74" screen 

74" screen 

74" screen 

74" screen 

74" screen 

' / i" screen 

XI4, 70-75 (upper floor) flotation sample, heavy fraction 

XI 1,70-88 (lower floor) 

X20, 74-90 (lower floor) 

664 X5, 86-100 (below lower 
floor) 

74" screen 

Ts" screen 

74" screen 

Length 
(mm) 

4.5 

16.4 

23.6 

11.3 

18.4 

17.1 

20.7 

22.7 

21.5 

13.8 

22.2 

16.9 

18.0 

23.5 

14.0 

26.3 

15.3 

20.9 

11.8 

17.0 

14.3 

21.8 

18.8 

17.2 

12.2 

Width 
(mm) 

8.3 

11.6 

7.3 

6.1 

7.5 

11.9 

9.3 

9.3 
16.2 

11.0 

11.2 

11.4 

9.9 

8.8 

8.2 

6.4 

10.4 

7.3 

11.6 

8.5 

7.2 

9.2 

9.1 

8.0 

7.8 

Weight 

(g) 

0.2 

0.5 

0.6 

0.4 

1.4 

1.8 

0.3 

1.9 
1.3 

0.5 

1.4 

0.5 

0.4 

0.6 

0.3 

0.6 

0.7 

0.4 

0.6 

0.5 

0.4 

0.4 

1.1 

0.3 

0.5 

Description 

Conus sp., polished, burned 

C. regularise, polished, burned 

C. perplexus, polished, 
transverse notching 

C. perplexus, ground and 
polished, transverse notching 

Conus sp., transverse notching 

Conus sp., polished, burned, 
transverse notching 

C. perplexus, transverse 
notching 

Conus sp., transverse notching 

Conus sp., polished, transverse 
notching 

Conus sp., ground and polished, 
transverse notching 

Conus sp., ground and polished, 
groove on body whorl (cord 
wear?) 

Conus sp., ground and polished, 
transverse notching 

Conus sp., ground and polished, 
transverse notching 

Conus sp., burned 

C. perplexus, polished, burned 

Conus sp., ground and polished, 
transverse notching 

C. perplexus, polished, 
transverse notching 

C. perplexus, polished, 
transverse notching, upper 
margin of suspension hole 
remains 

Conus sp. 

Conus sp., weathered 

Conus sp. 

Conus sp., burned 

Conus sp., polished, groove on 
body whorl (cord wear?) 

C. regularis, ground 

Conus sp., polished 
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Faunal Analysis 

Figure 9.9. Conus tinklers. 

percent (n = 9) of the bracelet or ring fragments 
were recovered from Room 15. The other 74 per
cent (n = 25) were recovered from Room 16. All of 
the recovered specimens are fragmentary, with no 
complete bracelets recovered. Of the 34 fragments, 
only two are considered to be ring-sized. One was 
pierced, presumably to be worn as a pendant, 
whereas the other lacked a suspension hole. 

A Glycymeris bracelet or ring is crafted by 
grinding the valve until the band, fashioned from 
the dorsal and ventral margins of the shell, is 
rounded and smooth. Sometimes a portion of the 
umbo, or beak, is left as part of the band. Frequent
ly this segment is ground flat to serve as a platform 
for drilling a suspension hole (see below). 

Ninety-one percent (n = 31) of the recovered 
bracelet fragments lack a perforated umbo. Three 
of these have a portion of the umbo remaining as 
part of the band. One is a ring fragment. A second 
fragment, a larger bracelet segment, also has the 
umbo remaining. The umbo on this specimen is 
ground flat and rounded at the edges. A third frag
ment incorporates the entire hinge and beak 
(umbo) segment of the shell in its natural form. 
The ventral and dorsal margins have been ground 
to form one wide band with the umbo in the center. 
The interior of the valve has been ground flat and 
polished to facilitate its use as a bracelet. 

Bracelets or Pendants 

Four bracelet or pendant fragments exhibiting pos
sible suspension holes (Figure 9.11) were recov
ered from Room 16 (Table 9.29). The manufactur
ing process of the specimens is similar to that of 
the bracelets or rings described in the previous sec
tion. The valve is ground until smooth and formed 

into a band. Each specimen retains a portion of the 
umbo, or hinge section of the shell. This segment 
is ground flat, so that a hole may be created by 
drilling or grinding. 

The actual function of the four bracelet or pen
dant fragments is questionable. Only one specimen 
exhibits evidence of wear (polish) along the mar
gins of the suspension hole. Vokes (1994:554) de
scribes artifacts having these same surface features 
as perforated bracelets, but does not attempt to 
elaborate on their function. 

Worked-Shell Fragments of 
Indeterminate Form 

Seven fragments of shell exhibiting surface modi
fication were collected from excavation units in 
Rooms 15 and 16 (Table 9.30). Five of the seven 
are marine species. Two are fragments of the fresh
water species Anodonta californensis. All seven 
items exhibit evidence of grinding or cutting on 
the exterior surface, along the lateral edges of the 
shell, or both. One spire and upper-body fragment 
of Oliva shell was found exhibiting a wear pattern 
similar to pendants that have been manufactured 
from this species. 

Little evidence exists of localized marine-shell 
artifact manufacture in the Tonto Basin (Stark 
1995b:318; Vokes 1994:552) even though Ano
donta can be found locally. It was exploited as a 
food source and as a raw material (Stark 1995b: 
317). Whether these worked-shell fragments actu
ally represent manufacturing debris or artifact frag
ments cannot be determined. 

Unmodified Invertebrate Fauna 

Twenty-one percent (n = 38) of the shell collection 
from the 1998 excavations was composed of frag
ments of unmodified shell (Table 9.31). Of those, 
74 percent (n = 28) are marine taxa, 16 percent 
(n = 6) are freshwater, and 11 percent (n = 4) are 
unidentifiable because of the condition of the re
covered fragments. Twenty-four fragments were 
burned, rendering species identification difficult. 
Distribution of unmodified shell was primarily in 
Room 16. Seventy-nine percent (n = 30) of the 
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Table 9.28. Bracelet or Ring Fragments Recovered from Rooms I 5 and 16 
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Cat. No., Provenience Recovery Width Thickness u . n . . Weight „ . .. 
by Room (cm b.d.) Technique (mm) (mm) " j f (g) D e s c r l P t l o n 

Room 15 

037 XI, 125-135 yV screen 47.9 4.0 5.9 1.9 G. gigantea, ground and polished, burned 
044 XI, 135-145 '/^"screen 44.4 4.6 5.3 2.0 G. gigantea, ground and polished, burned 

100 X7, 145-155 '/4" screen 36.9 3.6 6.3 1.3 Glycymeris sp., ground and polished, burned 

100 X7, 145-155 l 4 " screen 28.4 2.8 5.9 0.9 Glycymeris sp., ground and polished, bumed 

185 X8, 178-190 '/4" screen 33.7 3.0 6.8 1.2 Glycymeris sp., ground and polished, 

burned, notched on interior surface 

226 X8, 190-210 '/4" screen 33.0 3.5 5.3 1.1 Glycymeris sp., ground and polished 

255 X8,210-228 '/," screen 15.9 3.1 5.8 0.4 Glycymeris sp., ground and polished 
(floor) 

284 X7,225 piece plot 43.3 3.7 5.8 1.5 G. gigantea, ground and polished 
(pp 54) 

293b subfloor rodent flotation sample, 36.4 3.4 5.8 1.3 Glycymeris sp., ground and polished 

burrow heavy fraction 

Room 16 

pp64 X17, 81 piece plot 21.9 9.9 14.0 3.1 Glycymeris sp., hinge section, polished 

294 XI , 3-20 '/4" screen 37.6 5.6 14.2 4.2 C. gigantea, ground and polished 

326 XI7 ,70 -80 Vs" screen 25.5 4.7 5.9 0.9 Glycymeris sp., ground and polished 

347 X3,20-30 '/4" screen 24.6 3.9 6.1 1.0 Glycymeris sp., ground and polished, burned 

358 XI , 30-40 ' / } " screen 26.6 3.7 4.7 0.8 Glycymeris sp., ground and polished, burned 

363 XI3 ,30 -40 '/4" screen 45.5 4.4 5.7 2.1 G. gigantea, ground and polished, burned 

376 XI5 , 30-40 '/4" screen 25.8 4.3 7.4 1.1 Glycymeris sp., ground and polished, burned 

406 X5,30-40 '/("screen 37.5 4.8 5.9 1.5 Glycymeris sp., ground and polished, burned 

410 XI3 ,50 piece plot 49.3 4.7 5.7 2.4 G. gigantea, ground and polished, burned 

(pp95) 

417 X.3,30-50 '/4" screen 25.4 4.1 7.4 1.2 Glycymeris sp., ground and polished 

426 X5,40-50 '/4" screen 27.7 3.3 5.8 1.0 Glycymeris sp., ground and polished 

442 X15,50-60 '/("screen 21.8 3.7 6.6 0.8 Glycymeris sp., ground and polished, burned 

448 XI5 ,56 piece plot 36.8 3.4 7.2 1.9 G. gigantea, ground and polished 

(PP 113) 

464 XI , 50-60 flotation sample, 9.2 4.3 6.1 0.2 Glycymeris sp., ground and polished 

heavy fraction 

480 XI5 ,60 -70 '/("screen 59.3 3.7 7.8 3.5 Glycymeris sp., ground and polished 

480 XI5 ,60-70 '/("screen 31.0 3.4 6.9 1.3 Gtycymeris sp., ground and polished 

480 XI5 ,60-70 '/("screen 29.5 3.3 7.3 1.4 Glycymeris sp., ground and polished, burned 

480 X15,60-70 '/4" screen 23.0 4.5 6.9 1.0 G. gigantea, ground and polished, burned 

515 X3,70-76 '/("screen 21.3 2.0 2.8 0.3 Glycymeris sp., ground and polished, ring 
(upper floor) fragment 

520 X5,70-75 '/("screen 71.2 4.4 7.7 4.9 G. gigantea, ground and polished, burned 
(upper floor) 

544 XI6 ,70-75 '/("screen 28.0 3.1 4.6 1.0 Glycymeris sp., hinge and dorsal margin 
(upper floor) fragment, ground and polished 

601 X6,75-86 '/("screen 43.2 3.4 6.8 1.8 G. gigantea, ground and polished, notches 
(lower floor) on exterior 

620 X21,78-90 '/("screen 16.4 4.4 5.0 0.5 Glycymeris sp., ground and polished, burned 
(lower floor) 

668 XI5 ,85 -90 '/("screen 22.7 4.0 6.3 0.9 Glycymeris sp., ground and polished 
(below lower floor) 

668 XI5 ,85 -90 '/("screen 57.0 4.6 6.6 3.5 G. gigantea, ground and polished, burned 
(below lower floor) 



Faunal Analysis 

Figure 9.10. Representative Glycymeris bracelet fragments from Rooms I 5 and 16. 

Figure 9.1 I. Representative perforated Glycymeris bracelet or pendant fragments from Rooms I 5 and 16. 

Table 9.29. Bracelet or Pendant Fragments Recovered from Room 16 

Catalog No. 

389 

442 

490 (pp 131) 

668 

Provenience 
(cm b.d.) 

X5, 8-20 

XI5, 50-60 

XI5, 60 

XI 0,85-90 
(below lower floor) 

Recovery 
technique 

'/&" screen 

V4" screen 

piece plot 

V4" screen 

Width 
(mm) 

49.8 

34.7 

57.2 

21.6 

Thickness 
(mm) 

5.2 

4.7 

6.0 

2.7 

Band 
Height 
(mm) 

3.6 
5.3 

5.4 

3.7 

Weight 
(g) 

3.4 

1.9 

5.3 

0.4 

Description 

G. gigantea, ground and polished, burned 

Glycymeris sp., ground and polished 

G. gigantea, ground and polished 

Glycymeris sp., ground and polished 
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Table 9.30. Worked Shell of Indeterminate Form Recovered from Rooms 15 and 16 

Field No., 
by Room 

Room 15 

044 

112 

Room 16 

294 

294 

442 

520 

668 

Provenience (cm b.d.) 

XI, 135-145 

X8, 155-165 

XI, 3-20 

X1,3-20 

XI5, 50-60 

X5, 70-75 (upper floor) 

XI5, 85-90 (below 
lower floor) 

Recovery 
Technique 

Vg" screen 

'/}" screen 

V4" screen 

74" screen 

V4" screen 

'/(" screen 

'/)" screen 

Taxon 

Conns sp. 

A rgopecten circuiaris 

Laevicardium elation 

L. elation 

A nodonta ca lifo rn en sis 

Oliva incrassata 

Anodonta californensis 

Description 

marine, ground along edge, burned 

marine, ground on exterior surface, 
possible pendant fragment 

marine, grooves carved along edge, burned 

marine, ground along edges 

freshwater, ground along edges 

marine, spire is ground off, polished, 
possible pendant fragment 

freshwater, ground along edge 

unmodified collection was recovered from Room 16, 
and 21 percent (n = 8) was from Room 15. 

Laevicardium elatum represents the greatest 
number of items in the unmodified-shell collec
tion, constituting 40 percent (n = 15) of the total. 
Only one of those 15 fragments was recovered 
from Room 15, whereas the other 14 were recov
ered from Room 16. 

Anodonta californensis and Olivella shell were 
the second most common materials, each constitut
ing 13 percent (n = 5) of the unmodified collec
tion. One fragment of unmodified Anodonta and 
two whole Olivella shells were recovered from 
Room 15. Room 16 yielded 4 Anodonta fragments 
and 3 Olivella shells. 

Four fragments of Argopectin circuiaris (11 per
cent of unmodified collection), and one fragment 
of Pinctada mazatlanica (3 percent of unmodified 
collection) were recovered from the excavations. 
All four fragments of Argopecten shell were from 
Room 15. The Pinctada fragment was recovered 
from Room 16. 

Shell Distribution 

Room I 5 

Shell was recovered from every excavation in 
Room 15 with the exception of X3, a 1-x-l-m unit 
in the southeast corner of the room (Figures 9.12 
and 9.13). X8, a central unit in the north half of the 
room, contained the highest concentration of shell, 

about 20 percent of the room collection. The ma
jority of materials in Room 15 were dispersed 
throughout the layers of cultural and natural fill 
that lie above the room floor. Only 7 percent of the 
total artifact collection was found on the floor 
level. Based on the shell distribution in Room 15, 
there does not appear to be an evident pattern of 
deposition. 

Room 16 

Room 16 exhibited a similar distribution to 
Room 15, in that shell was present in nearly every 
excavation unit (Figures 9.14 and 9.15). The ma
jority of shell material in Room 16 was recovered 
from X3 and X15 in the center of the room, and in 
X5, situated in the southeast corner of the room. 
X3 lies in the center of the room along the south
ern (adobe) wall, adjacent to a sealed doorway. A 
slab-lined hearth was discovered in the unit, be
low the lower occupation floor. The majority of 
shell material in this unit was found in the layers 
of fill above the upper floor, between 20 and 
50 cm b.d. In this room, levels above the upper 
floor were excavated in 2-x-2-m squares. Rodent 
disturbance was evident at nearly every level of 
excavation in this unit, and this condition undoubt
edly contributed to secondary deposition of these 
materials. 

X5, in the southeastern corner of Room 16, con
tained the highest concentration of shell from the 
zone of 50 cm b.d., to the upper floor. There were 
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Cat. No., 
by Room 

Room 15 

008 

089 

097 

103 

103 

112 

124 

239 

Room 16 

298 

298 

304 

320 

325 

335 

352 

358 

382 

417 

417 

417 

417 

417 

442 

459 

499 

515 

526 

531 

534 

542 

549 

556 

567 

607 

612 

620 

639 

668 

Provenience Recovery T r» • •• 
, , . , T , . ' Iaxon Description 
cm b.d.) Technique r 

TU1, 141-146 

X7, 125-135 

X8, 135-145 

X8, 145-155 

X8, 145-155 

X8, 155-165 

X10, 145-155 

X2, 210-227 (floor) 

XI3 , 6-20 

XI3 . 6-20 

X3, 0-20 

XI7, 50-60 

XI7, 70-80 

XI , 20-30 

X23, 20-30 

XI , 30-^10 

XI5, 40-50 

X3, 30-50 

X3, 30-50 

X3, 30-50 

X3, 30-50 

X3, 30-50 

XI5 , 50-60 

X5, 50-60 

X24, 60-70 

X3, 70-76 (upper floor) 

X9, 70-74 (upper floor) 

X10, 70-75 (upper floor) 

XI5 , 70-74 (upper floor) 

XI 1,70-76 

X26, 70-80 (upper floor) 

X25, 70-78 (upper floor) 

XI9, 70-73 (upper floor) 

XI 1,75-88 (lower floor) 

X20, 75-lower floor 

X21, 78-90 (lower floor) 

X24, 75-89 (lower floor) 

XI5 , 85-90 (below lower 
floor) 

Va? screen 

Vg" screen 

Va? screen 

Va? screen 

Va? screen 

Va? screen 

VA," screen 

VA," screen 

Va," screen 

Va," screen 

Va," screen 

V%" screen 

Va," screen 

Va," screen 

Va," screen 

Va," screen 

Va," screen 

Va," screen 

Va," screen 

Va," screen 

Va," screen 

Va," screen 

Va," screen 

VA" screen 

Vg" screen 

Va," screen 

Va," screen 

Va," screen 

Va," screen 

Va," screen 

Va," screen 

Va," screen 

Va," screen 

Va," screen 

flotation sample, 
heavy fraction 

Va," screen 

flotation sample, 
heavy fraction 

Va," screen 

Anodonta californensis 

Olivella dama 

A rgopecten circularis 

A. circularis 

A. circularis 

Olivella sp. 

Laevicardium datum 

A. circularis 

O. dama? 

L. datum 

L. datum 

unidentifiable 

/.. datum 

Olivella cf. dama 

L. datum 

L, datum 

L. datum 

L. datum 

unidentifiable 

L. datum 

unidentifiable 

unidentifiable 

unidentifiable 

L. datum 

unidentifiable gastropod 

unidentifiable 

A. californensis 

unidentifiable 

L. datum 

L. datum 

Pinctada mazatlanica 

Olivella cf. dama 

L. elation 

L. datum 

A. californensis 

A. californensis? 

A. californensis 

L. datum 

freshwater, burned 

marine, burned, whole shell 

marine, burned 

marine, burned 

marine, bumed 

marine, burned, whole shell 

marine 

marine 

marine, burned, whole shell 

marine, hinge fragment 

marine, burned 

freshwater? too small to identify 

marine, burned 

marine, burned 

marine 

marine, burned 

marine, burned 

marine, bumed 

nacreous (pearly) 

marine, burned 

marine, burned 

marine, burned 

burned 

marine 

marine, burned 

nacreous (pearly), too small to identify 

freshwater, burned 

nacreous (pearly), burned, too small to 
identify 

marine, bumed 

marine 

marine, nacreous (pearly) 

marine, burned 

marine 

marine, bumed 

freshwater 

freshwater, burned 

freshwater 

marine, hinge fragment 
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Archeological Investigation of Rooms I 5 and 16 at the Upper Cliff Dwelling 

Figure 9.12. Distribution of modified shell in 
Room 15. 

Figure 9.13. Distribution of unmodified shell in 
Room I 5. 

Figure 9.14. Distribution of modified shell in 
Room 16. 

Figure 9.15. Distribution of unmodified shell in 
Room 16. 

no features at these elevations that can be corre
lated with this concentration of shell. Concentra
tions at these locations are most likely a result of 
the high level of rodent disturbance in this corner 
of the room. 

X15 was located in the center of the room. Like 
X3 and X5, it exhibited evidence of intensive ro
dent activity throughout the deposits. The highest 
frequency of shell was recovered directly above 
the upper plaster floor, but not on the floor proper. 
Unlike the other two units, however, a large quan
tity of shell was present below the upper floor as 
well. 

The distribution of shell in Rooms 15 and 16 of 
the Tonto Upper Cliff Dwelling does not suggest 
any specific pattern of deposition. Shell was recov

ered throughout most of the units, and at nearly 
every level of excavation. Clustering of shell was 
not focused around the cultural features found in
side the rooms or on the plaster floors. The only 
evident pattern to the deposition of these materials 
is that they seem to be occur in the largest quanti
ties in areas showing the greatest amount of rodent 
disturbance. 

Two factors suggest that little manufacturing 
was done locally. First, few raw materials occur in 
the collection from the 1998 excavation, and sec
ond, the majority of artifacts are at completed 
stages of manufacture. What little production was 
being done was most likely restricted to the Ano-
donta shell that can be found from local sources 
(Yokes 1994:552). 
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Discussion 

The 1998 collection is consistent, albeit with much 
higher frequencies, with those recovered from ear
lier excavations at the Upper Cliff Dwelling. Arti
fact types and species represented from the collec
tion closely resemble those from Steen's 1940 
excavations and the 1995 excavations performed 
by WACC personnel. Artifacts of Glycymeris, Lae-
vicardium, Oliva, Pinctada, and Conus were found 
during Steen's excavation at the Upper Cliff Dwell
ing (Steen 1962). The 1995 salvage excavations, 
led by Fox (1996a), recovered whole-shell beads 
of OUvella and Nassarius, a variety of washer-
shaped disk beads, and a Glycymeris pendant or 
ring. 

The materials recovered from the Upper Cliff 
Dwelling represent but a small sample of what has 
been recorded elsewhere in the Tonto Basin. The 
same types of marine taxa that represent the major
ity of the artifact collection from the 1998 excava
tions are found in collections from other sites in 
the surrounding area. Excavations at Schoolhouse 
Point Mesa in the Pinto Creek area have recovered 
similar artifacts and species to those in the Upper 
Cliff Dwelling collection. Artifacts of Glycymeris, 
OUvella, Nassarius, Conus, Laevicardium, and 
Oliva were all recovered from the excavations. 
Tinklers, beads, pendants, and bracelets were all 
represented in the collection, often crafted from 
the marine taxa. This spectrum of taxa and artifact 
types is ubiquitous throughout many of the sites in 

the Tonto Basin, and extends into other regions of 
the Southwest. 

OUvella, Nassarius, and Glycymeris have been 
found at sites throughout the Tonto Basin, and 
reach as far south as Casas Grandes, where Nas
sarius seems to be in great quantities (Di Peso and 
Fenner 1974). In the Tonto Basin, these marine 
taxa are represented in collections from School-
house Point Mesa (Bradley 1997; Bradley and 
Rice 1996), Rye Creek Project sites (Vokes 1992), 
and sites excavated during the RRSS (Vokes 1994). 

Conus tinklers are a relatively late arrival into 
southwestern collections, according to Vokes 
(1994). They have been recovered from sites 
throughout the Tonto Basin in variable proportions. 
At Cline Terrace Mound, just northwest of Tonto 
National Monument, tinklers are the most common 
finished ornament type in the collection. Tinklers 
were also recovered at the Schoolhouse Point Mesa 
sites, though in fewer numbers (Bradley 1997). 

Many of the marine species that are represented 
in the collections of the Tonto Basin can be found 
in archeological sites throughout the Southwest. It 
is assumed that these invertebrates, native to the 
Pacific and Gulf of California, arrived in the South
west through trade. Many of these types can be 
found in Mogollon sites to the east of the Tonto 
Basin, and in Hohokam contexts to the southwest. 
The similarity of shell-artifact collections from 
many of the site complexes in the Lower Tonto 
Basin correlates with the closeness of other artifact 
types in Classic period collections. 
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C H A P T E R 1 0 

Fabrics 
JCynn S. Zeague 

The 1998 excavations in Rooms 15 and 16 at the 
Upper Cliff Dwelling yielded numerous fabric 

specimens, adding to one of the most diverse and 
interesting fabric collections from prehistoric set
tlements of the greater Southwest. The project also 
provided an opportunity to obtain radiocarbon dates 
from textile specimens, the first such dating of fab
rics from the region. 

Yarns and Cordage 

Yarns and cordage are an inevitable part of textile 
collections. Whether intended for incorporation 
into a woven textile or for use as a tie or binder for 
other objects, yarns are endlessly useful. Many 
loose yarns from the Upper Cliff Dwelling are the 
result of diligent disassembly of fabrics by the resi
dent rodents, which use the yarns in their nests. 

Room I 5 

Seven specimens of yarn and cordage were recov
ered from Room 15 during the 1998 excavations 
(Table 10.1). A number of loose fibers and feathers 
were also recovered. These are not described in 
Table 10.1; instead they are summarized here. Cata
log No. 258 has loose cotton and feather fibers adher
ing to it. Catalog No. 235 is composed of charred 
yucca fibers. Catalog No. 212 (X6, 190-210 cm 
b.d.) is a stick with hair fibers, probably rodent 
hairs, adhering to it. Other specimens consist of 
masses of fiber and yarn fragments that have been 
shredded and brought together by rodents. Fibers 
invariably include cotton and yucca, sometimes 
accompanied by agave, feather, or hair fibers. 
These include the following catalog numbers: 

• 130 (X2, 145-165 cm b.d.) 
• 136 (X3, 145-170 cm b.d.) 

Table 10.1. Yarns and Cordage from Room 15 

Cat. 
No. 

118 
246 
252 
258 
259 
293 B 
293B 

Provenience 
(cm b.d.) 

X9,155-165 
X5,210-224 
X6, 210-226 
X9,210-229 
X9,210-229 

subfloor rodent burrow 
subfloor rodent burrow 

Length 
(cm) 

5.0 
3.0 
6.0 

up to 10 
up to 6.5 

varies 
3.5 

Diameter 
(mm) 

2.0 
1.5 
2.0 
2.0 
2.0 
2.3 
1.4 

Twist/ 
Plya 

2S/Z 
2S/Z 
4Z/S 
4S/Z 
3S/Z 
2S/Z 
3Z/S 

Twist 
Angle 0 

— 
— 
— 
— 
— 
— 
— 

Ply Angle 

0 
20 
20 
30 
30 
30 
30 
30 

Fiber 

? 

yucca? 
cotton 
yucca 
yucca 
yucca 
cotton 

Dye or Pigment 

possibly dyed brown 
charred 

''Twist is expressed as "Z" or "S" twist, terms that reflect the opposing angle of the central axes of the two letters. The number 
preceding the letter represents the number of actual single yarns (plies) incorporated into the final yarn. 
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• 174 (XI, 167-187 cm b.d.) 
• 191 (X3, 178-190 cm b.d.) 
• 197 (XI, 190-210 cm b.d.) 
•205(X2, 190-210 cm b.d.) 
•216(X5, 190-210 cm b.d.) 
• 249 (X3, 210-229 cm b.d.) 
• 252 (X6, 210-226 cm b.d.) 
• a portion of 293B (subfloor rodent burrow) 

Room 16 

Fifty-seven yarn and cordage specimens were recov
ered from Room 16 (Table 10.2). Again, descriptions 
of loose fibers are not included in Table 10.2, but 
are summarized here. Catalog No. 338 consists of 
loose fibers, possibly representing the remains of a 
mat. Groups of loose fiber, dominated by cotton 
but including yucca and other fibers, were found in 
the following catalog numbers: 

• 305 (X3, 0-20 cm b.d.) 
• 332 (XI7, 93-95 cm b.d.) 
• 343 (XI3, 20-30 cm b.d.) 
• 348 (X3, 20-30 cm b.d.) 
• 352 (X23, 20-30 cm b.d.) 
• 355 (XI5, 20-30 cm b.d.) 
•359 (XI, 30-40 cm b.d.) 
• 365 (X24, 30-40 cm b.d.) 
•382 (XI5, 40-50 cm b.d.) 
•391 (X13,42cmb.d.) 
• 396 (X4, 20-30 cm b.d.) 
• 443 (XI5, 50-60 cm b.d.) 
• 455 (X25, 50-60 cm b.d.) 
•496(X3, pp 135) 
• 499 (X24, 60-70 cm b.d.) 
• 518 (X4, 70-75 cm b.d.) 
• 532 (X10, 70-75 cm b.d.) 
• 547 (X21, 70-78 cm b.d.) 
• 593 (X14, 75-85 cm b.d.) 
• 599 (X5, 75-86 cm b.d.) 
• 600 (X5, 75-86 cm b.d.) 
•609 (XI 1,75-88 cm b.d.) 
• 638 (X24, 75-89 cm b.d.) 
• 649 (X5, 6, 11, 17, etc., 80-90 cm b.d.) 

These are primarily clumps of fiber and yarn disas
sembled and transported by rodents. 

Loom-Woven Textiles 

The simplest loom-woven fabrics are plain 
weaves. They dominate the assemblage at the Up
per Cliff Dwelling, as they have all southwestern 
assemblages postdating the introduction of the 
loom around A.D. 700. 

Plain-Weave Textiles 

Most plain weaves are simple interlacements of 
single-warp threads and single-weft threads in a 
one-over, one-under arrangement (Figure 10.1). 
The Tonto fabrics are typical in this respect. Frag
ments of 29 such specimens were recovered in the 
1998 excavations (Table 10.3). Simple cotton blan
kets, loin cloths, and other functional fabrics were 
commonly made using this type of weave. 

At the Upper Cliff Dwelling, plain-weave fab
rics have also been found that appear to be made 
of abaca (Musa sp.), a southeast Asian fiber typi
cally found in modern burlap. Like the synthetic 
looped cordage that was found in many prove
niences, it is evidence of modern disturbance. All 
simple plain-weave fabrics from the 1998 excava
tions that were definitely prehistoric were made 
from cotton. 

The most distinctive plain-weave fabric 
(Catalog No. 684a) from the 1998 excavation is a 
breechcloth (Figure 10.2). After flattening in the 
conservation laboratory, the weft dimension of this 
largely intact piece is 17 cm, and the overall length 
is 48 cm. The fabric is "loom-joined" at one end, 
so that the front end is a double thickness. This is 
similar to other pieces from Tonto that have been 
reported by Kent (1983:239-240). 

Plain weaves with paired warps are rare in the 
Southwest. They have been found in one specimen 
each from Point of Pines Ruin in east-central Ari
zona and Ventana Cave in the Papagueria. The 
Point of Pines example was from a burned room 
dating to the Maverick Mountain phase (late 
A.D. 1200s), whereas the Ventana Cave piece may 
date somewhat later, to the A.D. 1300s. Two very 
loosely woven cotton specimens were found in the 
Upper Cliff Dwelling (Figure 10.3, Table 10.4). 
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Cat. 
No. 

264 

298 

298 

299 

301 

304 

304 

316, 
326 

319 

322 

342 

342 

342 

373 

373 

376 

388 

388 

406 

406 

426 

449 

449 

449 

459 

492 

492 

503 

512 

517 

520 

520 

520 

Provenience 
(cm b.d.) 

X1, surface 

XI3, 6-20 

XI3 , 6-20 

XI3, 6-20 

X23, 3-20 

X3, 0-20 

X3, 0-20 

XI7, 40-50 

XI7, 5-6 

XI7, 60-70 

XI3, 20-30 

XI3, 20-30 

XI3 , 20-30 

X23,40-50 

X23, 40-50 

XI5, 30-40 

X5, 8-20 

X5, 8-20 

X5, 30-40 

X4, 30-40 

X5, 40-50 

X3,50-60 

X3, 50-60 

X3, 50-60 

X5,50-60 

X23, 60-70 

X23,60-70 

X5, 60-70 

X2, 70-75 

X4, 70-75 

X5, 70-75, 
upper floor 

X5, 70-75, 
upper floor 

X5, 70-75, 
upper floor 

Length Diameter Twist/ 
(cm) (mm) Plya 

1.5 

10.0 

7.0 

3.5 

up to 4 

13.0 

6.0 

4.0 

5 

8.5 

up to 6.0 

21.0 

7.0 

7.0 

7.0 

4.5 

5.0 

4.5 

6.0 

12.0 

5.0 

2.0 

up to 3.5 

up to 2.0 

2.0 

3.5 

3.0, 6.5 

3.5, 1.5 

6.0 

2.0 

4.0 

3.5 

up to 4.0 

3.0 

2.0 

1.0 

2.5 

1.5 

1.5 

2.0 

2.0 

1.0 

1.0 

1.0 

1.5 

2.3 

0.8 

1.0 

1.5 

0.5 

2.5 

1.0 

1.5 

2.0 

1.2 

1.0 

2.0 

1.0 

1.5 

0.8 

1.5 

2.0 

3.0 

2.0 

1.2 

4S/Z 

4Z/S 

Z 

2Z/S 

z 
2S/Z 

3S/Z 

2Z/S 

z 
z 

2S/Z 

z 
2Z/S 

4Z/S 

z 
z 

2S/Z 

z 

3Z/S 

z 
2S/Z 

2S/Z 

2S/Z 

z 
2Z/S 

z 
2S/Z 

z 
z 

2S/Z 

S/2Z 

Z/2S 

z 

Twist 
Angle 

0 
— 

— 

20 

— 

20 

— 

— 

— 

20 

20 

30 

20 

— 

— 

20 

25 

— 

20 

— 

25 

— 

— 

— 

30 

— 

25 

— 

20 

20 

— 

— 

— 

30 

Ply 
Angle Fiber 
n 
30 

25 

— 

20 

— 

30 

25 

25 

— 

— 

— 

— 

30 

25 

— 

— 

30 

— 

30 

— 

30 

20 

20 

— 

20 

— 

20 

— 

— 

30 

20 

25 

— 

cotton 

cotton 

yucca? 

cotton 

? 

yucca 

yucca 

cotton 

•> 

? 

yucca? 

cotton 

cotton 

cotton 

yucca 

7 

yucca 

cotton 

cotton 

? 

agave 

7 

agave or yucca 

cotton 

cotton 

? 

yucca 

7 

yucca 

agave 

agave 

cotton 

cotton 

Notes 

dyed red, modern 

dyed red-brown 

— 

— 

modern? 

no 

— 

dyed medium brown 

modern? 

in rodent deposit, modern? 

— 

— 

dyed red-brown 

— 

— 

modern? 

in rodent deposit 

dyed blue, modern; 
in rodent deposit 

in rodent deposit, modern? 

in rodent deposit, modern? 

— 

possibly dyed 

— 

yellow, possibly dyed 

— 

modern? 

— 

modern? 

— 

— 

— 

— 

— 

continued on next page 
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Table 10.2 (continued). 

Cat. 
No. 

520 

521 

521 

521 

523 

542 

549 

578 

587 

587 

587 

587 

587 

588 

590 

592 

592 

598 

598 

601 

601 

680 

680 

684 

Provenience 
(cm b.d.) 

X5,70-75 
upper floor 

X5, 70-75 
upper floor 

X5, 70-75 
upper floor 

X5, 70-75 
upper floor 

X6, 75-80 

XI 1,70-76 
upper floor 

X 26, 70-80 
upper floor 

X3, 70-80 

X4, 75 
lower floor 

X4, 75 
lower floor 

X4, 75 
lower floor 

X4, 75 
lower floor 

X4, 75 
lower floor 

X4, 75 
second floor 

X9, 77 

X4, 76 

X4, 76 

X5,75-86 
second floor 

X5, 75-86 
second floor 

X6, 75-86 
second floor 

X6,75-86 
second floor 

X6, subfloor 

X6, subfloor 

subfloor trench 

Length 
(cm) 

up to 2.0 

6.5 

varies 

varies 

8.5 

10 

4.0 

4.7 

up to 7.0 

up to 3.5 

1.0 

2.0 

5.0 

5 

1.0-2.0 

up to 10.0 

up to 9.0 

up to 1.0 

varies 

10 

13.5 

6.0 

up to 4.0 

up to 6.0 

Diameter 
(mm) 

0.5 

3.0 

1.3 

1.3 

1.0 

1.0 

1.0 

3.0 

3.0 

2.0 

0.6 

2.0 

2.0 

1.5 

1.0 

2.0 

1.5 

2.0 

1.5 

1.5 

4.0 

3.0 

1.4 

4.0 

Twist/ 
Ply" 

Z 

2S/Z 

z 

z 

3Z/S 

z 

z 

s 
2S/Z 

z 

z 

2Z/S 

2Z/S 

2S/Z 

z 

s/z 
z/s 

2Z/2S/Z 

4S/Z 

z 

8Z/2S/Z 

2S/Z 

z 
8Z/S 

Twist 
Angle 

0 
30 

— 

30 

30 

— 

25 

20 

15 

— 

20 

25 

— 

— 

— 

25 

— 

— 

— 

— 

20 

— 

— 

25 

— 

Ply 
Angle 

(°) 

— 

30 

— 

— 

30 

— 

— 

— 

25 

— 

— 

20 

25 

30 

— 

20 

20 

20 

30 

— 

30 

20 

— 

20 

Fiber 

cotton 

agave 

cotton 

cotton 

cotton 

9 

7 

agave 

agave 

yucca 

cotton 

cotton 

cotton 

yucca 

cotton 

agave'.' 

cotton 

cotton 

yucca? 

cotton 

cotton 

agave 

cotton 

cotton 

Notes 

charred 

— 

— 

dyed red-brown 

— 

in rodent deposit, modern? 

modern? 

in rodent deposit 

dark brown, possibly dyed 

yellow 

yellow-red 

yellow-red 

— 

— 

pigmented; red-yellow; 
knotted bundles 

— 

iron oxide pigment? 

dyed red-brown 

charred; probably string 
skirt remains 

— 

— 

rodent deposit 

— 

dyed? orange 

''Twist is expressed as "Z" or "S" twist, terms that reflect the opposing angle of the central axes of the two letters. The number 
preceding the letter represents the number of actual single yarns (plies) incorporated into the final yarn. 
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Figure 10.1. Plain-weave single-warp threads and single-weft threads in a one-over, one-under arrangement. 

Table 10.3. Plain-Weave Textile Fragments from Rooms I 5 and 16 

Cat. No., 
by Room 

Room 15 

293b 

Room 16 

294 

298 

304 

307 

335 

341a 

341b 

342a 

Unit 

subfloor 

XI 

X13 

X3 

X15 

XI 

XI 

XI 

X13 

Element 

warp 
weft 

warp 
weft 

warp 
weft 

warp 
weft 

warp 
weft 

warp 
weft 

warp 
weft 

warp 
weft 

warp 
weft 

selvage 

Ends/cm 

10 
8 

9 
9 

5 
5 

12 
9 

10 
10 

12 
12 

15 
12 

13 
12 

11 
11 
— 

Yam 
Diameter 

(mm) 

0.5 
0.8 

0.8 
0.8 

1.0 
1.5 

0.8 
0.8 

0.6 
0.6 

0.5 
0.5 

0.4 
0.4 

0.5 
0.5 

0.6 
0.6 
3.0 

Twist/ 
Plya 

Z 
Z 

Z 
Z 

z 
z 
z 
z 
z 
z 
z 
z 
z 
z 
z 
z 
z 
z 

6Z/S 

Twist 
Angle 
n 

30 
20 

25 
25 

20 
20 

25 
20 

25 
25 

25 
25 

30 
30 

35 
35 

30 
30 
— 

Ply 
Angle 
n 

— 
— 

— 
— 
— 
— 

— 
— 

— 
— 
— 
— 

— 
— 

— 
— 
— 
— 
20 

Fiber 

bast, could 
be abaca 

cotton 
cotton 

yucca 
yucca 

cotton 
cotton 

cotton 
cotton 

cotton 
cotton 

cotton 
cotton 

cotton 
cotton 

cotton 
cotton 
cotton 

Notes 

red pigment on one 
fragment; modern 

modern? 

charred 

charred 

dyed, now dark brown 

continued on next page 
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Table 10.3 (continued). 

Cat. No., 
by Room 

342b 

342d 

363 

462 

476, 570, 
668 

495 

497 

503a 

503b 

503c 

513 

516 

520 

525 

542 

598 

658 

664a 

664c 

684a 

Unit 

X13 

X13 

X13 

XI 

XI 

X3 

X3 

X5 

X5 

X5 

X3 

X3 

X5 

X3 

Xl l 

X5 

X8 

X5 

X5 

east half 
subfloor 
trench 

Element 

warp 
weft 

selvage 

warp 
weft 

warp 
weft 

warp 
weft 

warp 
weft 

warp 
weft 

warp 
weft 

warp 
weft 

warp 
weft 

selvage? 

warp 
weft 

warp 
weft 

warp 
weft 

warp 
weft 

warp 
weft 

warp 
weft 

warp 
weft 

warp 
weft 

warp 
weft 

warp 
weft 

warp 
weft 

waist cord 
selvage 

Ends/cm 

12 
10 
— 

14 
13 
7 
7 

10 
10 

15 
13 

8.5 
8.0 

11 
11 

5 
4 

16 
16 

— 

24 
24 

36 
22 

7 
7 

7 
7 

12 
8 

9 
9 

20 
12 

10 
10 

30 
30 

12 
10 

13 
10.5 
— 
— 

Yarn 
Diameter 

(mm) 

1.0 
1.0 
1.0 

0.5 
0.5 

1.0 
1.0 

0.5 
0.5 

0.3 
0.6 

1.0 
1.0 

0.7 
0.7 

0.5 
0.5 

0.4 
0.4 
1.0 

0.2 
0.2 

0.2 
0.2 

1.0 
1.0 

0.6 
1.0 

0.7 
0.8 

0.5 
0.5 

0.3 
0.5 

0.7 
0.7 

0.3 
0.3 

0.6 
0.8 

0.5 
0.8 
2.0 
0.5 

Twist/ 
Plya 

Z 

z 
z 
z 
z 
z 
z 
z 
z 
z 
z 
z 
z 
z 
z 
z 
z 
z 
z 

2Z/S 

z 
z 
z 
z 
z 
z 
z 
z 
z 
z 
z 
z 
z 
z 
z 
z 
z 
z 
z 
z 
z 
z 

2Z/2S/S 
Z 

Twist 
Angle 

(°) 

20 
20 
25 

25 
25 

25 
25 

30 
30 

30 
20 

25 
25 

25 
20 

25 
25 

25 
25 

Ply 
Angle 

n 
— 
— 
— 

— 

— 

— 

— 

— 

— 

— 
— 

— 
— 

— 
— 

— 
— 
— 
— 

— 25 

30 
30 

20 
20 

25 
25 

25 
25 

25 
25 

25 
25 

30 
30 

20 
20 

20 
20 

20 
20 

30 
20 

— 
— 

— 
— 
— 
— 
— 
— 
— 
— 
— 
— 

— 
— 

— 
— 

— 
— 
— 
— 

— 
— 

— 25 
30 — 

Fiber 

cotton 
cotton 
cotton 

cotton 
cotton 

cotton 
cotton 

cotton 
cotton 

cotton 
cotton 

cotton 
cotton 

cotton 
cotton 

cotton 
cotton 

cotton 
cotton 
cotton 

cotton 
cotton 

polyester? 
— 

cotton 
cotton 

cotton 
cotton 

cotton 
cotton 

cotton 
cotton 

cotton 
cotton 

cotton 
cotton 

? 

7 

cotton 
cotton 

cotton 
cotton 
cotton 
cotton 

Notes 

selvage wrapped with 
doubled yarn 

— 

too small for counts 

charred 

green-yellow color 

dyed, brown 

dyed, red/brown 

— 

"selvage" cord asso
ciated but no longer 

interlaced with fabric 

may be modern 

printed stripe, modern 

— 

— 

— 

— 

— 

— 

probably modern 

lower floor 

brcechcloth with loom-
joined end; selvage has 
exterior warps wrapped 

with doubled yarn 

' Twist is expressed as "Z" or "S" twist, terms that reflect the opposing angle of the central axes of the two letters. The number 
preceding the letter represents the number of actual single yarns (plies) incorporated into the final yarn. 
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Figure 10.2. Plain-weave breechcloth. 

Figure 10.3. Cotton plain-weave with paired warps. 
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Table 10.4. Plain-Weave, Raired-Warp Fragments from Room 16 

Cat. 
No. 

680" 

684b 

Unit 

X6 subfloor 

subfloor 

Element 

warp 
weft 

warp 
weft 

Ends/cm 

8 
5 

9 
7 

Yarn Diameter 
(mm) 

0.5 
0.7 

0.8 
0.8 

Twist/Plya 

Z 

z 
z 
z 

Twist Angle 

0 
25 
20 

25 
25 

Ply Angle 

0 
— 

— 

— 
— 

Fiber 

cotton 
cotton 

cotton 
cotton 

'' Twist is expressed as "Z" or "S" twist, terms that reflect the opposing angle of the central axes of the two letters. The number 
preceding the letter represents the number of actual single yarns (plies) incorporated into the final yarn. 

Rodent run; in at least one location internal weft returns create a slot; one selvage present. 

Table 10.5. Plain-Weave, Rag-Weft Textiles from Room 16 

Cat. 
No. 

361 

590b" 

654 

Unit 

XI 

X9 

X14 

Element 

warp 
rag weft 

warp 
yarn weft 
rag weft 

warp 
rag weft 

Ends/cm 

8 
1.5 

3.5 
3 
1.5 

4.5 
1.5 

Yarn Diameter 
(mm) 

1.0 
— 

1.2 
1.3 
3.5 

2.5 
5.0 

Twist/Plya 

2Z/S 
— 

2S/Z 
S 

— 

4S/Z 
— 

Twist Angle 

0 
— 
— 

— 
30 
— 

— 
— 

Ply Angle 

0 
25 
— 

30 
— 
— 

30 
— 

Fiber 

cotton 
cotton 

yucca 
yucca 
cotton 

yucca 
cotton 

a Twist is expressed as "Z" or "S" twist, terms that reflect the opposing angle of the central axes of the two letters. The number 
preceding the letter represents the number of actual single yarns (plies) incorporated into the final yarn. 

Paired yarn wefts alternate with rag wefts; iron-oxide pigment on warp and on rag weft. 

Plain weaves with rag wefts are characteristic 
of later prehistory in the Southwest. They are an 
excellent functional solution to the need for warm
er fabrics, and they also provide a use for scraps 
and rags of well-worn textiles. In some of the Tonto 
specimens, paired yucca wefts alternate with rag 
wefts, lending greater structural stability to the fab
ric. As is often the case, two of the three specimens 
from the 1998 excavations (Table 10.5) had yucca 
warps rather than cotton, and when yarn wefts also 
were present, they were yucca. The rags, however, 
are of cotton. 

Plain-weave textiles with rag wefts are found in 
late prehistoric sites in central and southern Ari
zona and also in northern Mexico. Rag wefts alter
nating with yarn wefts are a feature found from 
Montezuma Castle on Arizona's Verde River (Kent 
1954) to Chihuahua (GP 52842 in ASM collections). 

Warp-Faced Bands 

Two plain-weave, warp-faced band fragments 
(Catalog Nos. 664b and 680) were found in the 
1998 excavations (Figure 10.4, Table 10.6). 
Twined selvages represent the only deviation from 
a simple plain weave in these 3-cm-wide bands. 
The bands were fragmentary, and no total length 
could be determined. 

Density of Loom-Woven Textiles 

The density of elements in loom-woven textiles is 
very characteristic of specific subregional textile 
traditions in the Southwest. The 1998 assemblage 
from the Upper Cliff Dwelling (Figure 10.5) in
cludes plain weaves with 5-20 warps/cm and 
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Figure 10.4. Plain-weave, warp-faced band fragments. 

Table 10.6. Plain-Weave, Warp-Faced Band Fragments from Room 16 

Cat. 
No. 

664b 

680b 

Unit 

X5, lower floor 

X6 

Element 

warp 
weft 

warp 
weft 

selvage 

Ends/cm 

18 
5 

18 
5 

a/a 

Yam Diameter 
(mm) 

0.6 
0.8 

0.5 
0.5 
1.3 

Twist/Ply' 

/. 
Z 

/. 

z 
4Z/S 

Twist Angle 

0 
30 
20 

25 
23 
— 

Ply Angle 

0 
— 

— 

— 
— 
30 

Fiber 

cotton 

cotton 
cotton 
cotton 

a Twist is expressed as "Z" or "S" twist, terms that reflect the opposing angle of the central axes of the two letters. The number 
preceding the letter represents the number of actual single yarns (plies) incorporated into the final yarn. 

Rodent run. 

4-16 wefts/cm. The specimens that have paired 
warps, like those with rag wefts or paired wefts, 
tend to fall into the coarser part of the spectrum. 
Two specimens of warp-faced bands show the high 
warp and low weft counts typical of their struc
tural type. The 1998 assemblage falls securely 
within the density range of previous assemblages 
from the site (Figure 10.6). 

Nonloom Fabrics 
String Skirts 

The most common nonloom fabric in late prehis
toric sites in the central Southwest occurs as string 
skirts, usually made from noncotton fibers. The 
waistbands of these skirts are made with heavy 
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Figure 10.5. Density of elements in fabrics from Rooms I 5 and 16. 

Figure 10.6. Density of elements in fabrics from all excavations at Tonto National Monument. 
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Table 10.7. String-Skirt Fragments from Room 16 

Cat. 
No. 

361 

453 

590a 

654 

Provenience' 

Xl,pp72 

X3,ppll5 

X9, pp 161 

X14,ppl84 

Element 

warp 
weft (rags) 

warp 
weft (bundled yarns) 

warp 
weft (bundled yarns) 

warp 
weft (rags) 

Ends/cm 

8 
1.5 

9 
1.5 

X 
2 

4.5 
1.5 

Yam Diameter 
(mm) 

1.0 
7.0 

0.9 
5.0-8.0 

1.2 
6.0 

2.5 
0.5 

Twist/Plyb 

2Z/S 

Z 

3S/Z 

z 
4S/Z 

Twist Angle 

0 

30 

25 

— 

Ply Angle 

0 
25 

— 

— 

30 

Fiber 

cotton 
cotton 

yucca 
yucca 

cotton 
cotton 

yucca 
cotton 

a pp = piece-plot identification number. 
Twist is expressed as "Z" or "S" twist, terms that reflect the opposing angle of the central axes of the two letters. The number 

preceding the letter represents the number of actual single yams (plies) incorporated into the final yam. 

Figure 10.7. Skirt waistband with wefts of multiple yarns. 

wefts of multiple yarns (Table 10.7, Figure 10.7) 
interlaced with yucca warps, or of cotton rag wefts 
interlaced with cotton or yucca warps. 

Matting 

Matting made in simple oblique interlacing (Fig
ure 10.8) is also present in the fabric sample. Cata
log No. 483 is an 8-x-8-cm fragment made from 
sotol strips 1.0-1.5 cm wide. It was found in 
Room 16, X3, in room fill. Catalog No. 338 also 
appears to be a fragment of sotol used in basketry; 
it was found in Room 16, XI. 

Figure 10.8. Simple oblique interlacing. 
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Sandals 

Catalog No. 533 is an interlaced agave sandal frag
ment made in oblique interlacing found in the fill 
of X5, Room 16. The piece measures 13x9 cm 
and is of the same construction as that illustrated by 
Bohrer (Bohrer 1962:93) as "B." Catalog No. 596, 
from the second floor of X4, Room 16, may also 
be a fragment of this sandal type. 

Basketry 

A single, very small rim fragment of coiled basket
ry (Catalog No. 246) was recovered from the 1998 
excavations at the Upper Cliff Dwelling. The wrap
ping fibers appear to be yucca, and they may have 
been coated with a sticky substance at some time, 
although this was not determined with certainty. 
The fragment was in X5, Room 15. 

Modern Fabrics 

The most conspicuous example of a modern fabric 
is represented by Catalog Nos. 342c, 442, 301, 358, 
651, 677, and 634. The structure of these speci
mens is looping, and the material is an unidentified 
synthetic fiber. These textiles closely resemble the 
looped braid that in the past has been used in clo
sures for many kinds of heavy paper or fabric bags, 
and the looped stitch formed by sergers. The nu
merous catalog numbers assigned to this fabric re
flect the distribution of disintegrating fabrics in 
Room 16 by rodents. Proveniences of these speci
mens were XI3 (20-30 cm b.d.), X15 (50-60 cm 
b.d.), X23 (3-20 cm b.d.), XI (30-40 cm b.d.), 
X14 (75 cm b.d.-second floor), X13 (75-90 cm 
b.d.), and X25 (78-91 b.d.-second floor). 

Catalog No. 298, from XI3, Room 16 (6-20 cm 
b.d.), is a leaf-fiber textile in which yarns are Z-
spun rather than S-spun, which is atypical for pre
historic noncotton single yarns. This fabric could 
be a modern burlap-like textile, or it could be 
prehistoric. 

Finally, a small fragment recovered from 
Room 16 by monument staff in January 1999 (no 
catalog number available) is an exceptional exam
ple of the modem burlap present at the site, with 

the darker looped closing cord still attached to the 
fabric. 

Dating the Prehistoric Fabrics 

The 1998 Tonto project provided the first opportu
nity to directly date critical fabric types from the 
Upper Cliff Dwelling. This contribution is impor
tant, because prior dating of textiles from the site 
(and all others in the Southwest) has been based 
solely on stratigraphy and associations. At the Up
per Cliff Dwelling, however, and at many other 
sites, smaller pieces are transported through the 
site by rodents and may not be in a reliable 
association. 

A rag-weft blanket fragment (Catalog No. 590b) 
was submitted for radiocarbon dating (Beta-122319). 
The calibrated age at two sigma was cal A.D. 1270— 
1325 and cal A.D. 1340-1390. The one-sigma 
range (68 percent probability) was cal A.D. 1285-
1305, and the intercept was cal A.D. 1295. 

A warp-dominant cotton plain-weave fragment 
(Catalog No. 495) was also submitted for dating 
(Beta-122320). The calibrated age at two sigma 
(95 percent probability) was cal A.D. 1270-1325 
and cal A.D. 1340-1390. The one-sigma range was 
cal A.D. 1285-1305, and the intercept of radiocar
bon age with the calibration curve was cal A.D. 1295. 
These dates place the rag weft and warp-dominant 
plain-weave fabrics in the late 1200s-1300s, with 
the highest probability earlier in that interval. 

A date also was obtained from Catalog No. 680, 
a plain weave with paired warps that was excavat
ed from a rodent burrow in the subfloor level of 
Room 16 (Beta-122318). The two-sigma calibrated 
results were cal A.D. 1310-1355 and cal A.D. 1385-
1435. One-sigma results (68 percent probability) 
were cal A.D. 1400-1425, with an intercept of 
radiocarbon age and calibration curve at cal 
A.D. 1410. This date suggests that the dated speci
men of a paired-warp fabric may be somewhat 
more recent than the rag weft and warp-dominant 
plain-weave fabrics that were also dated, but it is 
consistent with the idea that these are part of the 
same component of the Tonto textile assemblage. 

Another date came from specimens other than 
those recovered during the 1998 excavations. 
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Before the establishment of Tonto National Monu
ment, the "Tonto Shirt" was recovered from the 
Upper Cliff Dwelling or its immediate vicinity by 
amateurs, and donated to ASM. A few small frag
ments that are structurally similar have been recov
ered from the Upper Cliff Dwelling and from a site 
in the Upper Gila drainage. It was considered espe
cially important to date the use of this structure, 
because the provenience of the shirt itself is not en
tirely certain. Because the shirt is a burial object, 
culturally affiliated groups were unwilling to 
authorize destructive analysis. Instead, a fragment 
of interlinked fabric from earlier Upper Cliff 
Dwelling excavations, very similar in structure to 
the shirt, was dated (Beta-122321). This produced 
a calibrated date at two sigma of cal A.D. 1290— 
1410. The one-sigma results were cal A.D. 1300— 
1400. The intercepts of radiocarbon age and cali
bration curves were at cal A.D. 1310, 1355, and 
1385. This places the technique firmly within the 
fourteenth century A.D. at Tonto. Similar fabrics, 
however, have been depicted on a Mimbres vessel 
that may date as early as the eleventh century 

(Brody 1977). This fabric structure, therefore, had 
a long history in the central portion of the greater 
Southwest. 

Late assemblages in central Arizona include 
significant numbers of loom-woven fabrics made 
from plant fibers other than cotton, most common
ly yucca. Rag-weft blankets with yucca warps, 
warp-faced belts, and warp-dominant plain weaves 
are also characteristic of later prehistory in the 
Tonto Basin and other areas to the west and south. 
I have argued elsewhere that increased interaction 
with northern Mexico accounts in part for these 
and other changes (Teague 1998). It is also signifi
cant that sites in the Upper Gila drainage and adja
cent areas in southern New Mexico may have a 
longer history of predominantly noncotton textile 
assemblages (Cosgrove 1947) than does the Sono-
ran Desert region. The underlying textile assem
blage at the Tonto Cliff Dwellings is one that is 
characteristic of the Sonoran Desert throughout 
prehistory, but it also reflects the complex interac
tion networks of the centuries immediately before 
Spanish contact. 
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C H A P T E R I I 

Botanical Remains 
/ . Phillip Dering, OwenK. Davis, & QregoryD fox 

This chapter is composed of three parts: an anal
ysis of macrobotanical remains and flotation 

samples authored by J. Phillip Dering, a descrip
tion of modified wood artifacts by Gregory L. Fox, 
and the analysis of selected pollen samples by 
Owen K. Davis. 

Macrobotanical Analysis 

Measuring only 30 km long by 10-15 km wide, 
the Tonto Basin exhibits great ecological diversity 
within a relatively small area. Extreme changes in 
elevation drive this diversity (see Lowe 1964). The 
floor of the lower Tonto Basin varies from about 
2,000 to 2,300 feet (610-702 m) in elevation. It is 
circumscribed by the Mazat/.al Mountains to the 
west and southwest and the Sierra Ancha to the 
east, both of which rise rapidly to elevations ex
ceeding 6,500 feet (1,985 m) within a few miles of 
the basin center. The biophysical environment 
within the study area is accordingly quite diverse 
(Dering 1997). The basin is characterized by four 
major life zones or biotic communities. The Sono-
ran Desertscrub of the Arizona Uplands subdivi
sion occupies the basin floor and lower piedmont 
bajadas. As elevation increases toward the basin 
periphery, three other communities are encoun
tered, the Semidesert Grassland, Interior Desert 
Chaparral, and at the highest elevation, the Ever
green Woodlands and Conifer Forest (Carmichael 
1976; Lowe 1964; Turner and Brown 1982:203). 

The vegetation of the basin and adjacent areas 
has been described in numerous documents 
(Adams 1994a; Carmichael 1976; Dering 1997: 
Welch 1994). There are at least five major vegeta
tion types in the immediate basin. In order from 
the lowest elevations to the highest elevations, 
they are Sonoran Desertscrub, Arizona Uplands 
Subdivision; Desert Grassland; Chaparral/Interior 
Chaparral; Juniper-Pinyon Woodland; and Mon
tane Conifer Forest (Dering 1997). 

Recognition of this ecological diversity has led 
to a variety of hypotheses regarding economy, agri
culture, trade and exchange networks, and settle
ment systems within the basin (Elson 1997:46). 
Many models hold that settlements in the higher 
elevations were part of a basin-wide system in 
which the distribution of resources from the vari
ous ecological zones was coordinated. In an ex
treme version of this model, Rice (1990) has 
argued that the platform mounds in the lower ele
vations anchored a basin-wide redistribution net
work. At the core of all these models was the 
belief that peripheral settlements traded resources 
from higher elevations to lower-elevation settle
ments having access to resources that were primar
ily agricultural and riverine in nature. Recently, 
however, researchers have noted that upland and 
lowland sites had access to a similar range of re
sources, and that travel times and distances from 
the center of the basin to the periphery were quite 
nominal (Dering 1997; Elson et al. 1995; Oliver 
1997). In addition, archeologists have identified 
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upland settlements that do not exhibit signs of inte
gration with the riverine communities (Germick 
and Crary 1992; Oliver 1997). 

Documenting the distribution of plant resources 
recovered from upland and lowland sites in the ba
sin will aid in reconstructing plant-production and 
plant-gathering patterns in the region. Unfortunate
ly, preservation conditions are generally much bet
ter at lower-elevation sites in the basin, and poor at 
sites on the upper bajadas around the periphery of 
the basin. This is because pit houses and large sites 
with substantial surface structures, both which 
have better conditions of preservation, are much 
more common along the major streams. Preserva
tion is much poorer at small sites and structures, 
which are the most common site type in the upper 
reaches of tributary streams and bajadas (Adams 
1994a; Dering 1997). These conditions limit the 
understanding of basin-wide subsistence patterns. 
What emerges is a comparatively detailed under
standing of plant production and gathering at larg
er sites located on perennial streams, and a poorer 
understanding of smaller sites and sites at higher 
elevations (Adams 1994b; Dering 1997; Miksicek 
1995). Therefore, differences in the quality of the 
archeobotanical record at lowland versus upland 
sites have hindered comparisons of plant gather
ing and plant production in these very different 
areas. 

Cliff dwellings located within Tonto National 
Monument are strategically located at middle ele
vations along the mountain flanks just above the 
upper bajada—allowing archeologists to address 
questions regarding the composition of the archeo
botanical collections from upland sites—while still 
being close enough to the basin floor to have been 
a settlement that practiced plant production in that 
area. Elson (1997:39) maintains that the size of the 
structures at the monument indicates a small popu
lation that probably was not a self-contained com
munity or system. The cliff dwellings and the river
ine sites, therefore, may have been dependent to 
some degree on a mutual exchange of resources. 
Excellent conditions of preservation at the monu
ment, demonstrated by Bohrer (1962) and Donald
son (1996), should provide a rich archeobotanical 
record to serve as a basis for comparison with the 
large riverine sites. Because the economic relation
ship of the cliff dwellings to the larger riverine 

sites is not well understood, the macrobotanical 
study should provide additional information re
garding the interaction between these two areas. A 
fundamental data gap that needs to be filled is a de
tailed and quantified inventory of the plant collec
tion at the monument, which will allow compari
sons with collections from riverine sites. 

Research Design 

This analysis addresses two research themes that 
are particularly well suited to the application of 
botanical data, both of which were identified in the 
Tonto National Monument research design (Elson 
1997). First, determining contextual integrity of 
the deposits and the formation processes affecting 
the site is considered to be critical to management 
of the monument and to an adequate understanding 
of the archeological collection (Elson 1997:38). 
Before the excavations recently conducted at the 
Upper Cliff Dwelling, the condition of the deposits 
was poorly understood. The distribution and spe
cies composition of plant materials can provide a 
means of determining the contextual integrity of 
the deposits. Second, although the economy of the 
region clearly was based on food production, the 
degree to which the inhabitants were dependent on 
cultigens and how production varied within the ba
sin is not fully understood. Foraging patterns with
in the basin have been discussed, but the degree of 
variation among the villages located on different 
landforms, usually couched in terms of upland 
versus lowland distinctions, has yet to be fully 
described. The excellent preservation of material 
from Rooms 15 and 16 in the Upper Cliff Dwell
ing will expand our knowledge of subsistence pat
terns in the region. A review of these research 
themes is presented below. 

Site Integrity and Formation Processes 

Elson (1997:39) states that the primary objective 
within this research theme is to identify undis
turbed contexts that can be used for securing con
trolled samples of the archeological record. The 
macrobotanical record can be very relevant to the 
study of formation processes at any site. As re
viewed by Elson (1997), there are three kinds of 
archeological deposits—primary, secondary, and 
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de facto refuse (Schiffer 1987, cited in Elson 1997). 
Identifying the type of archeological deposit is crit
ical to interpretation of any archeological assem
blage or collection. The relevance of the macrobo-
tanical record to the study of formation processes 
has been reviewed by Miksicek (1987). Primary, 
secondary, and de facto refuse may leave a distinct 
signature in the archeobotanical record. The nature 
of archeological deposits, however, is often deter
mined by other lines of evidence available to the 
archeologist, especially when the deposits occur 
within structures. At the monument, such evidence 
may include the presence of formal floors, pit fea
tures, and the building history of the site. Most of 
the archeological material in Rooms 15 and 16 is 
probably secondary midden refuse that was depos
ited after the rooms were abandoned. The degree 
to which this trash (secondary refuse) has been 
subsequently disturbed (transformed) was not well 
understood prior to the excavation of these rooms. 
Part of the problem, as pointed out by Elson 
(1997:39), is that the rules for determining the in
tegrity of depositional contexts were established at 
open sites, and conditions are vastly different at 
cliff dwellings. 

Because the excellent preservation of botanical 
remains at cliff dwellings expands the range of 
plant material that survives in an archeological 
context, the macrobotanical study should be able 
to aid in determining depositional integrity. For ex
ample, the distribution of exotic plant taxa is par
ticularly useful in identifying disturbed deposits. 
Several European plant species, many of which are 
grasses, have been introduced into the Tonto Basin 
and may provide excellent markers for disturbance 
in the archeological record. The abundance of deli
cate floral parts that have survived in the archeo
logical record allows for the identification of many 
more grass taxa than are usually identified at open 
sites. 

inventory of the plant collection at Tonto National 
Monument, which will allow for intersite com
parisons with collections from riverine sites. Once 
these distinctions, if they exist, are detailed, the 
data may contribute to some of the research ques
tions put forth by Elson (1997:46). For example, 
are plant and animal resources from the higher ele
vations more common at the monument than at the 
riverine sites? Were the upland sites exchanging 
upland resources for lowland resources? This ques
tion is very difficult to address directly in the ar
cheological record, for the presence of an upland 
resource at a riverine site could possibly be due to 
a logistical subsistence strategy, rather than to an 
exchange network with an upland community. 
Therefore, the following analysis will characterize 
the archeobotanical record from Tonto National 
Monument, then compare it to the surrounding 
area of the Tonto Basin. This analysis has also 
been designed to relate, to the extent possible, to 
the larger database of other projects in the area, 
facilitating intersite comparisons in the area. I will 
address the following specific questions: 

1. What is the ubiquity and density of all the taxa 
which have been recovered during the recent ex
cavation of Rooms 15 and 16 in the Upper Cliff 
Dwelling? 

2. What information does the archeobotanical 
record provide regarding the integrity of site 
deposits? 

3. How does the archeobotanical record of the Up
per Cliff Dwelling compare to that of the open 
sites of the rest of the basin, and how does this 
affect inferences drawn from the archeological 
record? 

4. What information can be generated concerning 
the nature of plant foraging and plant produc
tion at the cliff dwellings? 

Economy 

Because the economic relationship of the cliff 
dwellings to the larger riverine sites is not well un
derstood, the macrobotanical study should provide 
additional information regarding the interaction be
tween these two areas. A fundamental data gap that 
needs to be addressed is a detailed and quantified 

Laboratory Methods 

Two types of samples were examined during the 
analysis—flotation samples and macroplant sam
ples. Flotation samples consist of archeological 
sediment that is floated in water to separate lighter 
charred plant remains from heavier material and 
from clays and silts that can be suspended in water 
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and rinsed out of the sample. The sediment sam
ples were floated by NPS personnel, and the light 
fractions were submitted to Texas A&M Uni
versity for analysis. Macroplant samples include 
plant material that is collected from archeological 
screens, collected in situ during excavation, or 
picked from archeological sediments during lab
oratory analysis. A total of 121 flotation samples, 
128 macroplant samples recovered from screening 
sediment through '/4-inch mesh, and 91 macroplant 
samples recovered from screening sediment through 
a '/g-inch mesh were examined for this project. 

Each sample was sorted through a series of four 
brass, nested geological screens with mesh sizes 
ranging from 4 to 0.450 mm. Each size grade was 
scanned for seeds, fruit fragments, and other edible 
plant parts using a binocular dissecting microscope 
at 8x magnification. This was done to identify the 
presence and density of plant remains and to estab
lish accurate counts of all edible plant taxa in the 
samples. Because of the poor preservation encoun
tered in the samples submitted, full-sort samples 
were selected on the basis of the amount of carbon
ized remains they produced. 

Identifications were made using reference col
lections at Texas A&M. The plant reference mate
rial was collected primarily in the Tonto Basin by 
the author. Wood was collected from more than 
one example of each species, and both branches 
and stems of woody plants were secured. Flowers, 
seeds, fruit, leaves, and roots were collected to pro
vide as much comparative material as possible. In 
cases where more comparative material was need
ed, study collections at the University of Texas at 
Austin herbarium were employed. 

Quantification of Flotation Samples 

Two methods were used in this study to describe 
the quantity of seeds, fruits, and edible plant parts 
recovered from the flotation samples. First, density 
was determined by dividing the number of carbon
ized seeds and fruit fragments, and other edible 
plant parts, by the volume of the flotation samples 
from which they were sorted. This density value is 
a good measure of the degree of preservation en
countered at a site, and can also be used as an indi
cator of the formation processes operating within 
the context from which the flotation sample was 

collected. Presence or ubiquity value, the second 
means of quantification, is defined as the percent
age of all analyzed samples, both productive and 
unproductive, in which a particular taxon is pres
ent. Although ubiquity values are presented for all 
of the taxa, I have used this method primarily to 
evaluate the occurrence of the major food plant 
resources identified in the samples. The 600-piece 
wood sample was described in terms of relative 
frequency. 

Results 

The analysis of 121 flotation samples and 219 
screen samples yielded 21,695 seeds and other 
identifiable plant parts, excluding wood and wood 
charcoal. A total of 600 pieces of wood or wood 
charcoal was examined from 40 samples, evenly 
divided between Rooms 15 and 16. Sixty-nine 
plant taxa, including 12 cultigens and 57 wild 
plants, were identified. Seed and fruit density aver
aged 104 seeds or fruit fragments per liter. This 
rich collection, which has allowed for a remark
able number of taxa to be identified from a very 
small excavation, should be viewed with caution, 
as it was recovered from a small area and probably 
reflects a relatively narrow time frame during 
which a limited suite of activities occurred. Al
though the plants came from a refuse context and 
therefore represent multiple activities, these activi
ties were comparatively limited in time and space 
as compared with might be deduced when working 
with information drawn from an entire site or mul
tiple sites. For reference purposes, a list of all taxa 
identified in the analysis is presented in Table 11.1, 
alphabetized by common name and including the 
scientific name, parts present in the samples, and 
the physiographic zone in which each plant grows. 

Cultigens and Encouraged Plants 

Ubiquity values for the cultigens are fairly high, 
particularly for agave, cotton, and squash (Ta
ble 11.2). Excellent preservation has allowed ana
lysts to identify three species of squash and three 
species of beans in the samples from Rooms 15 
and 16. Grain amaranth, cotton, gourds, and maize 
round out the list of tropical cultigens that were 
brought into the region from Mesoamerica. 
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Common Name 

Acacia 

Agave 

Amaranth 

Amaranth, grain 

Arizona walnut 

Arroweed 

Barley genus 

Barrel cactus 

Beargrass 

Beeweed 

Blue palo verde 

Bromegrass genus 

Buckthorn 

Catclaw 

Cholla 

Cocklebur 

Common bean 

Common reed 

Cotton 

Cottontop 

Creosote bush 

Desert needlegrass 

Desert willow 

Foxtail 

Globemallow 

Gourd 

Grass family 

Groundcherry 

Hedgehog cactus 

Jimson weed 

Jojoba 

Juniper 

Lima bean 

Little barley 

Scientific Name Part Present 

Acacia sp. 

Agave sp. 

Amaranthus sp. 

Amaranthus leucocarpus 

Juglans major 

Tessaria sp. 

Hordewn sp. 

Ferocactus sp. 

Nolina microcarpa 

Cleome semdata 

Ce iridium floridum 

liromus sp. 

Rhamnus crocea 

Acacia greggii 

Opuntia-Cylindropuntia 

Xanthium sp. 

Phaseolus vulgaris 

Phragmites communis 

Gossypium hirsutum 

Digitaria californica 

Lama tridentata 

Stipa speciosa 

Chilopsis linearis 

Bromus rubens 

Sphaeralcea sp. 

Lagenaria siceraria 

Poaceae 

Physalis sp. 

Echinocereus sp. 

Datura meteloides 

Simmondsia chinensis 

Juniperus sp. 

Phaseolus lunatus 

Hordewn pusillum 

seed, wood 

leaf, stalk, heart, fiber 

seed 

seed 

nut fragment 

wood 

inflorescence, seed 

seed 

leaf, seed 

seed 

seed 

inflorescence 

seed 

seed 

bud 

fruit 

seed 

stem (culm) fragment 

seed, fruit fragment (boll), fiber 

inflorescence 

wood 

inflorescence, seed 

wood 

inflorescence 

seed 

seed, rind 

culm, inflorescence fragments 

seed 

seed 

seed 

seed, wood 

seed, wood 

seed 

inflorescence, seed 

Physiographic Zone 

basin floor/piedmont 

cultivated, basin floor; wild on 
piedmont/mountain flanks 

disturbed and agricultural field contexts 

cultivated basin-wide in disturbed and 
agricultural field or garden contexts on 

suitable landforms 

basin riparian, fluvial terraces 

basin floor 

basin-wide 

basin floor and piedmont 

piedmont 

basin floor 

basin floor/piedmont 

piedmont 

piedmont 

basin floor/piedmont 

basin floor/piedmont 

disturbed and agricultural field contexts 

cultigen 

basin riparian, springs 

cultigen 

piedmont 

basin floor 

basin floor/piedmont 

basin riparian, fluvial terraces 

piedmont Old World introduction 

disturbed and agricultural field contexts 

cultigen 

basin-wide 

disturbed and agricultural field contexts 

basin floor 

disturbed and agricultural field contexts 

piedmont 

piedmont 

cultigen 

basin floor/piedmont, agricultural field 
contexts, and perhaps cultivated 

continued on next page 
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Table I I. I (continued). 

Common Name 

Mai/.e 

Mallow family 

Manzanita 

Mesquite 

Netleaf hackberry 

Oats genus 

Ocotillo 

Onion 

Palo verde 

Pinyon pine type 

Prickly pear 

Prickly poppy 

Purslane 

Saguaro 

Saltbush 

Scrub live oak 

Slim tridens 

Sotol 

Spiderling 

Squash 

Squash 

Squash, pumpkin 

Squash, striped cushaw 

Sunflower 

Sunflower family 

Sycamore 

Tansy mustard 

Tepary bean 

Western hard pine type 

Wild barley 

Wild oat 

Willow/cottonwood type 

Yellow palo verde 

Yucca 

Scientific Name 

Zea mays 

Malvaceae 

Arctostaphylos sp. 

Prosopis velutina 

Celtis reticulata 

Avena sp. 

Fouquieria splendens 

Allium sp. 

Cercidium sp. 

FIRMS sp. 

Opuntia-Platyopuntia 

Argemone sp. 

Portulaca oleracea 

Carnegiea gigantea 

Artemisia type 

Que reus turbine lla 

Tridens muticus 

Dasylirion wheeleri 

Boerhavia sp. 

Cucurbita sp. 

Cucurbita mixta 

Cucurbita pepo 

Cucurbita moschata 

Helianthus annum 

Asteraceae 

Platanus wrightii 

Descurania pinnata 

Phaseolus acutifolius 

Pinus sp. 

llordeum murinum ssp. 
Leporinum 

Avena fatua 

Populus sp. 

Cercidium micrapbyllum 

Yucca sp. 

Part Present 

cobs, cob fragments, kernel, 
glume, cupule, stalk 

seed 

seed 

seed, pod, wood 

seed, wood 

inflorescence 

wood 

bulb, bulb fragments 

wood 

seed 

seed 

seed 

seed 

seed 

wood 

acorn, wood 

inflorescence 

seed, leaf 

seed 

rind 

peduncle, seed 

peduncle, seed 

peduncle 

seed 

seed 

wood 

seed 

seed 

wood 

inflorescence, seed 

inflorescence 

wood 

seed 

seed 

Physiographic Zone 

cultigen 

basin-wide 

mountain flanks 

basin riparian 

basin riparian, fluvial terraces 

piedmont 

basin floor and piedmont 

basin-wide 

basin floor/piedmont 

mountain flanks 

basin floor 

basin floor 

disturbed and agricultural field contexts 

piedmont 

basin floor 

piedmont 

basin floor/piedmont 

piedmont 

disturbed and agricultural field contexts 

cultigen 

cultigen 

cultigen 

cultigen 

basin floor/piedmont 

basin floor 

basin riparian, fluvial terraces 

basin floor and piedmont 

cultigen 

mountain flanks 

basin floor/piedmont, introduced from Old 
World 

piedmont, Old World introduction 

basin riparian, fluvial terraces 

basin floor/piedmont 

basin floor 
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Table I 1.2. Cultigens Recovered from 
Tonto National Monument 

Cultigen 

Agave 
Heart (caudex) 
Leaf/leaf bases 
Fiber 
Stalk 

Amaranth, grain 
Bean, common 
Bean, lima 
Bean, tepary 
Bean, jackbean 
Cotton 
Gourd 
Maize 
Squash (rind) 

Cucurbita mixta 
(seed and fruit stem) 

C. moschata 
(seed and fruit stem) 

C. pepo 
(seed and fruit stem) 

Upper Cliff 
Dwelling3 

91.5 
3.3 

17.3 
89.2 
M 
M 
2.3 
M 
M 
0 

53.8 
13.1 
16.9 
44.6 

M 

M 

M 

Lower Cliff 
Dwelling 

43.5 

M 
4.3 

17.4 
8.7 
4.3 

13.0 
17.4 
30.4 

26.1 
13.0 

Note: M = macrobotanical samples only. 
an = 130 (Dering, this report; Donaldson 1996). 
b n = 540, macrobotanical lots in 23 rooms (Bohrer 
1962); ubiquity figures calculated by room. 

Two plants that grow wild in the region are con
sidered to be important cultigens or encouraged 
plants (Adams 1987; Hodgson 1990). Agave 
grows wild in higher elevations in the Tonto Basin, 
but at least two species may have been cultivated 
during the Classic period on bajadas overlooking 
the Salt River and Tonto Creek (Hodgson 1990). 
These are Agave delamateri and Agave murpheyi, 
both of which grow in the basin today, often near 
Classic period archeological sites. Little barley ap
pears in sufficient abundance at several Hohokam 
sites to be considered a possible cultigen, even 
though distinct morphological evidence of domesti
cation is lacking in the Phoenix and Tonto Basins 
(Adams 1987; Donaldson 1996; Hunter 1992). 

All parts of the agave plant were present in the 
samples, but the overwhelming majority of the 

Table 11.3. Frequency of Maize Cobs Reported 
from Tonto National Monument, by Number of Rows 

No. of Bohrer 1962 Donaldson 1996 This Report 
Rows (n = 17) (n = 25) (n = 100) 

8 18% 36% 34% 
10 41% 60% 57% 
11 6% 0% 0% 
12 18% 0% 3% 
14 \%% 4% 6% 

material was fiber. Hearts, the edible central stem 
or caudex of agave, were quite rare, occurring in 
only 3.3 percent of the samples. The refuse dumped 
into Rooms 15 and 16 appears to be a by-product 
of manufacturing fiber products, rather than secon
dary food processing of agave plants. 

Squash seeds, fruit stems (peduncles), and some 
larger rind fragments can be used to determine the 
species of squash that are present in the samples. A 
total of 4 peduncles and 371 seeds were recovered 
from float and screened samples in the current 
study. Although the majority of the seeds were of 
Cucurbita mixta (196), a total of 94 Cucurbita 
pepo, and 33 Cucurbita moschata seeds were also 
recovered. Of the four peduncles noted, two were 
of C. mixta, and two were C moschata. This count 
agrees with Donaldson (1996:142), who noted that 
the majority of seeds in the collection she analyzed 
from the Upper Cliff Dwelling were of C. mixta. 
Bohrer's (1962) report, which covered 24 rooms 
primarily in the Lower Cliff Dwelling, noted a ma
jority of C. moschata remains, and it is possible 
that the kind of squash cultivated varied through 
the occupation sequence of the site. 

Maize ubiquity was lower at the cliff dwellings 
than at open sites. This trend was noted by Mik-
sicek (1995:77), who noted that much of the Tonto 
Cliff Dwelling remains are related to technological 
activities, and that most of the remains from open 
sites tend to be food related, the result of acciden
tal charring during food processing. A sample of 
100 maize cobs from the 1998 excavations was se
lected, and number of rows was noted (Table 11.3) 
and compared to number of rows reported by Boh
rer (1962) and Donaldson (1996) for other cobs 
from the Tonto National Monument cliff dwell
ings. From the cobs excavated in 1998, a subsam-
ple of uncarbonized maize cobs in good condition 
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Table I 1.4. Average Measurements of 
Selected Maize Cobs from X5, Room 16 

No. of Rows 

8 (n= 12) 
10 (n= 17) 
12(11 = 5) 
14(n = 5) 

Cupule 
Length (mm) 

4.1 
4.0 
3.8 
3.7 

Cupule Width Cob Diameter 
(mm) (mm) 

5.7 
4.8 
3.6 

3.9 

9.2 
4.4 

13.1 
12.4 

was selected for three basic measurements—cob 
diameter, cupule length, and cupule width, as de
fined in Bird (1994). These measurements appear 
in Table 11.4. The row counts from the current 
study agree with Donaldson's (1996) analysis in 
that most of the cobs contained 8 or 10 rows. 

Average cob diameter in the current analysis 
was much smaller, but this may have been a result 
of sample selection (see Table 11.4). As Donaldson 
(1996) noted, cob diameter is affected by the over
all condition of the specimen, and many appeared 
to be somewhat eroded. Attempts were made to se
lect the specimens in the best condition, but abra
sion, perhaps due to rodent activity, was apparent 
in some of the samples. The sample from X5, 
Room 16, was collected from an area of intense 
rodent activity. All kernels in the samples were 
small, flinty types, as noted by Donaldson (1996). 

Beans were recovered from four different V4-
inch screen samples, but not from any of the float 
samples. One lima bean and seven common beans 
(cotyledons) were identified in these samples. In 
addition, 32 bean-pod fragments that were as
signed to Phaseolus spp. were noted. Donaldson 
(1996) identified only common beans in her sam
ple of cotyledons, but noted a wide and a narrow 
variety of bean pod, which may have represented 
common bean (narrow) and lima bean (wide). Four 
species of jack beans were identified by Bohrer 
(1962) from the monument samples, but jack 
beans were not recovered from Rooms 15 and 16. 

Cotton was one of the most abundant and fre
quently occurring of the cultigens in the sample. In 
addition to cotton-boll fragments and cotton seed, 
numerous textile fragments have been recovered 
from the cliff dwellings (Bohrer 1962; Teague 
1996). Cotton occurred in 53.8 percent of the flota
tion samples, and 589 seeds were counted in all 
samples along with 80 boll fragments. 

Wild Taxa 

Introduced Species 
Although most of the wild taxa identified in the 
samples are native to the region, four are European 
introductions and would not have been present dur
ing the Gila phase occupation of the cliff dwelling. 
These include the cultivated peach and three intro
duced Old World grasses—foxtail, wild barley, and 
wild oats. Table 11.5 demonstrates that introduced 
plants were present from the surface to the lowest 
excavated levels of the two rooms. This distribu
tion could be achieved only by significant distur
bances, presumably from insects and mammal 
activities, because these sites are sheltered from 
rain, wind, and normal soil-development process
es. Consequently the mechanism that introduced 
these exotic species is assumed to be of biological 
nature. 

Seeds, Fruits, and Other Types of 
Edible Plant Remains 
Table 11.6 presents ubiquity for 24 wild plant taxa 
that were identified in the flotation samples. Topo
graphically, of the 20 most frequently occurring 
taxa in the samples, 13 are basin-floor plants, 5 are 
middle-elevation plants, and 2 are riparian or shel
tered-canyon plants. Lower-elevation plants in
clude large quantities of mesquite pods and seeds, 
prickly pear, cholla, hedgehog cactus, palo verde, 
and several annuals associated with field or dis
turbed contexts. Middle-elevation plants include 
juniper, scrub oak, and saguaro, which are not 
abundant on the basin floor because of cold air 
drainage. Both pinyon (which is present in only 
one flotation sample but in several screen samples) 
and manzanita are middle-to-upper-elevation 
plants in the eastern end of the basin. Riparian 
trees include hackberry and walnut. The plant col
lection therefore reflects gathering activities at all 
elevations within the basin. 

Grasses 
Grasses were identified by Carolyn Rose of the De
partment of Anthropology and Stephan Hatch of 
the Tracy Herbarium at Texas A&M. Because of 
the somewhat improved conditions of preservation 
encountered at protected sites, grasses made up a 
larger part of the collection than is normally en
countered at open sites. Most of the grasses were 
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Catalog No., ,, .. , , Common 
u n Unit Level Nl n 
by Room Name 

Room 15 
16 
16 
51 
85 
86 
86 
87 
91 
95 
96 
102 
122 

Room 16 
264 
264 
264 
264 
264 
298 
314 
315 
352 
353 
355 
370 
371 
371 
373 
374 
374 
374 
388 
421 
421 
421 
483 
531 
532 
564 
598 
600 
604 
607 
11 
663 
664 
664 

X2 
X2 
X3 
X7 
X7 
X7 
X7 
X8 
X7 
X7 
X7 

X10 

Room 16 
Room 16 
Room 16 
Room 16 
Room 16 

X13 
X17 
X17 
X23 
X23 
X15 
X23 
X23 
X23 
X23 
X23 
X23 
X23 
X5 
X5 
X5 
X5 
X3 

X10 
X10 
X14 
X5 
X5 

X10 
Xl l 
TU2 
X3 
X5 
X5 

0-5 cm b.s./l 16-120 cm b.d. 
0-5 cm b.s7116-120 cm b.d. 

0-1 Ocm b.s./l 18-128 cm b.d. 
108-125 cm b.d. 
108-125 cm b.d. 
108-125 cm b.d. 
108-125 cm b.d. 
123-135 cm b.d. 
135-145 cm b.d. 
135-145 cm b.d. 
145-155 cm b.d. 
135-145 cm b.d. 

surface 
surface 
surface 
surface 
surface 

0.06-20 cm b.d. 
27-40 cm b.d. 
27-40 cm b.d. 
20-30 cm b.d. 
20-30 cm b.d. 
20-30 cm b.d. 
30-40 cm b.d. 
30-40 cm b.d. 
30-40 cm b.d. 
40-50 cm b.d. 
40-50 cm b.d. 
40-50 cm b.d. 
40-50 cm b.d. 
8-20 cm b.d. 

30-50 cm b.d. 
30-50 cm b.d. 
30-50 cm b.d. 
60-70 cm b.d. 

70-75 cm b.d., upper floor 
70-75 cm b.d., upper floor 

70-75 cm b.d., floor 
75-86 cm b.d., lower floor 
75-86 cm b.d., lower floor 
75-81 cm b.d., lower floor 
75-88 cm b.d., lower floor 

83-97 cm b.d. (Level 2: 10-24 cm b.s.) 
80-90 cm b.d., lower floor 

86-100 cm b.d., below lower floor 
86-100 cm b.d., below lower floor 

wild oat 
wild oat 

wild barley 
wild barley 
wild barley 
wild barley 

foxtail 
foxtail 

wild barley 
foxtail 

wild barley 
foxtail 

wild oat 
wild oat 
wild oat 
foxtail 
foxtail 
foxtail 
foxtail 
foxtail 
foxtail 
foxtail 
foxtail 
foxtail 

wild barley 
foxtail 
foxtail 

wild barley 
foxtail 
peach 

wild barley 
wild oat 

wild barley 
foxtail 
foxtail 
foxtail 
foxtail 

wild barley 
foxtail 
foxtail 
foxtail 
foxtail 
foxtail 
foxtail 

wild barley 
foxtail 

1 
1 
3 
3 
5 
2 
3 
1 
2 
1 
1 
1 

2 
1 
4 
1 
2 
2 
2 
1 
1 
1 
2 
1 
1 
1 
3 
1 
3 
1 
1 
2 
3 

34 
4 
2 
3 
2 
4 
1 
1 

34 
1 
4 
3 
8 

Note: Grasses were identified by Carolyn Rose of the Department of Anthropology, Texas A&M 
University, and Stephan Hatch of the Tracy Herbarium, Texas A&M University. 
Key: TU = test unit 
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Table I 1.6. Ubiquity Values for Seeds and/or Edible Plant Parts of 
Wild Taxa Identified in 121 Flotation Samples 

Scientific Name 

Opuntia-Platyopuntia 

Prosopis velutina 

Celtis reticulata 

Juniperus sp. 

Echinocereus sp. 

Yucca sp. 

Sphaeralcea sp. 

Portulaca sp. 

Argemone sp 

Boerhaavia sp. 

Juglans major 

Amaranthus sp. 

Arctostaphylos sp. 

Physalts sp. 

Carnegiea gigantea 

Cercidium floridum 

Opuntia-Cylindropuntia 

Quercus turbinella 

Allium sp. 

Cercidium microphyllum 

Asteraceae 

Arena sp. 

Pinus sp. 

Simmondsia chinensis 

Common Name 

prickly pear 

mesquite 

netleaf hackberry 

juniper 

hedgehog cactus 

yucca 

globemallow 

purslane 

prickly poppy 

spiderling 

Arizona walnut 

amaranth 

manzanita 

groundcherry 

saguaro 

blue palo verde 

cholla buds 

scrub live oak 

onion bulb fragments 

yellow palo verde 

sunflower family 

oats 

pinyon 

jojoba 

All Samples (%) 

96.7 

54.5 

48.8 

48.8 

38.0 

36.4 

33.9 

24.0 

22.3 

18.6 

10.7 

9.9 

9.9 

9.1 

5.8 

5.8 

4.1 

4.1 

3.3 

2.5 

0.8 

0.8 

0.8 

0.8 

Room 15 (%) 

98.3 

42.4 

59.3 

67.8 

52.5 

20.3 

42.4 

23.7 

33.9 

16.4 

16.9 

15.3 

13.6 

11.9 

10.2 

8.5 

8.5 

6.8 

3.4 

3.4 

1.7 

1.7 

0.0 

1.7 

Room 16 (%) 

96.7 

67.2 

39.3 

31.1 

24.6 

52.5 

26.2 

24.6 

11.5 

17.3 

4.9 

4.9 

6.6 

6.6 

1.6 

3.3 

0.0 

1.6 

3.3 

1.6 

0.0 

0.0 

1.6 

0.0 

Note: Wood and taxa that were identified only in screen samples are not included here. 

recently introduced species, testimony to bioturba-
tion affecting the deposits. These included foxtail 
(Bromus rubens), wild barley (Hordeum murinum 
ssp. Leporinum), and wild oat (Arena fatua). Five 
grass species, however, were native. These include 
cottontop (Digitaria californica), slim tridens (Tri-
dens muticus), little barley (Hordeum pusillum), 
and common reed (Phragmites communis). 

One of the more prominent prehistoric features 
in the two excavated rooms was a large grass con
centration (Feature 1) present in Level 2 in the 
southeast corner of Room 16. This feature was 
composed of a circular mass of grass stems and 
leaves (culms) and measured 1.2 m in diameter. 
Material from this feature (Catalog No. 421) was 

submitted for analysis. A few florets remained di
rectly associated with the culms, and the grass was 
identified as Stipa speciosa, desert needlegrass, 
which is a native, cool-season grass. Assuming 
that the grass was collected and the bed built when 
the culms were still green, the collecting activity 
probably occurred in the early to mid-spring. 

Wood 
Analyses of wood samples were conducted by two 
separate laboratories. A total of 7,050 specimens 
was examined from 207 samples submitted to the 
Laboratory of Tree-Ring Research at the Univer
sity of Arizona. The results of this analysis are pre
sented in a letter report by Jeffrey S. Dean dated 
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Table I 1.7. Species Determinations Table 11.8. Wood Identifications 

Taxon 

Boxelder 

Sycamore 

Ponderosa pine 

Pinyon pine 

Juniper 

Spruce/fir 

Cottonwood 

Indeterminate 

Room 1 5 (%) 

1.6 

0.6 

3.7 

3.4 

1.1 

0.7 

38.1 

50.8 

Room 16 (%) 

0.0 

0.0 

5.3 

8.2 

0.0 

0.0 

2.1 

84.4 

Note: Species determinations made by personnel from 
the Laboratory of Tree-Ring Research, University of 
Arizona. Number of specimens examined: Room 15, 
n = 6,409; Room 16, n = 641. 

May 4, 1999 (see Appendix H). These results are 
presented in Table 11.7. The overwhelming major
ity of the material was cottonwood, a common ri
parian and canyon-bottom tree found at lower and 
middle elevations. 

The presence of ponderosa pine, some spruce or 
fir wood type, and pinyon pine may be a result of 
scavenging driftwood. However, pinyon nuts were 
recovered from the rooms, and it is possible that 
small amounts of pinyon wood was collected 
along with the nuts. The fact that these higher-
elevation wood types compose a small part of the 
collection may indicate a broad range of foraging 
practiced by the inhabitants of the basin. All eleva
tions were accessible and relatively close to the 
cliff dwellings. 

As part of the macrobotanical investigation at 
Texas A&M University, wood and charcoal frag
ments were identified from 40 samples, evenly di
vided between Rooms 15 and 16 (Table 11.8). A 
total of 600 pieces of wood or wood charcoal was 
examined. The Texas A&M investigation empha
sized the identification of smaller shrubs and trees, 
hence the number of unidentified specimens is 
lower, as is the sample size. The wood collected 
and used in the cliff dwellings demonstrates a bias 
toward lower- and middle-elevation plants. Al
though mesquite, a basin-floor plant, was the most 
abundant of the wood, the bulk of the collection 
was composed of jojoba, willow/cottonwood, juni
per, and live oak, all of which grow in or adjacent 
to the canyons where the site is located. Mesquite 

Wood Type 

Mesquite 

Jojoba 

Cottonwood type 

Juniper 

Scrub live oak 

Netleaf hackberry type 

Sycamore 

Arroweed 

Palo verde 

Unknown 

Arizona walnut 

Saltbush 

Desert willow 

Manzanita 

Creosote bush 

Acacia 

Ocotillo 

Pinyon pine type 

Saguaro 

Western hard pine type 

Total 

n 

131 

112 

74 

62 

44 

42 

36 

22 

16 

16 

9 

7 

7 

5 

4 

3 

3 

3 

2 

2 

600 

% 

21.8 

18.7 

12.3 

10.3 

7.3 

7.0 

6.0 
3.7 

2.7 

2.7 

1.5 

1.2 

1.2 

0.8 

0.7 

0.5 

0.5 

0.5 

0.3 

0.3 

100.0 

is a preferred firewood, and it would be expected 
that occupants of the settlement would travel the 
short distance to the floor of the basin to collect it. 
Many trees that prefer sheltered-canyon settings, 
such as sycamore, hackberry, cottonwood, and 
larger live oaks, are common in the sample. Most 
of these wood types would be adequate for small 
cooking and heating fires. 

Discussion 

Formation Processes and Site Integrity 

Floor Samples 
Structure floors are ideal areas in which to search 
for plant remains in de facto or primary contexts 
(Miksicek 1987; Schiffer 1987). In this section, 
floor samples from the two rooms are examined 
and compared. It will become clear that most of the 
plant materials spatially associated with the floors 
most likely originate and are associated with post-
abandonment midden deposits, or with burrowing 
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Table I 1.9. Frequency, Density, and Ubiquity Values for Plants, Based on Parts Recovered 
from Flotation Samples, Room I 5, Floor (n = 9) 

Plant 

Prickly pear 

Globemallow 

Yucca 

Hedgehog cactus 

Mesquite 

Cotton 

Squash 

Juniper 

Jojoba 

Netleaf blackberry 

Corn, maize 

Amaranth genus 

Scrub live oak 

Manzanita 

Arizona walnut 

Catclaw 

Gourd 

Onion 

Total 

Part 

seed 

seed 

seed 

seed 

seed 

seed 

seed 

seed 

seed 

seed 

cupule, cob fragment 

seed 

nut 

seed 

nut 

seed 

rind 

bulb 

n 

2,351 

280 

96 
67 

52 

44 

43 

38 

33 

11 

10 

9 
8 

6 

3 
2 

2 

1 

3,056 

Density 
(Seeds/Liter) 

261.2 

31.1 
10.7 

7.4 

5.8 

4.9 

4.8 
4.2 

3.7 

1.2 

1.1 

1.0 

0.9 

0.7 

0.3 

0.2 

0.2 

0.1 

339.6 

Ubiquity (%) 

100.0 

66.7 

55.6 

66.7 

55.6 

77.8 

77.8 

66.7 

11.1 

22.2 

88.9 

22.2 

33.3 

55.6 

22.2 

11.1 

11.1 

11.1 

disturbances. As illustrated in Tables 11.9-11.14, 
the seed densities and taxon abundances vary 
widely among the floor contexts of the two rooms. 
The Room 15 floor contained a very high density 
of seeds at 340 seeds per liter, about 100 times 
greater than the upper floor of Room 16. The mid
den in Room 15 may have been the scene of sev
eral dumping episodes resulting from both wild 
and cultivated plant processing. 

Room 15. A total of nine float samples from the 
floor context of Room 15 yielded 3,056 seeds from 
18 taxa (see Tables 11.9 and 11.10). In contrast to 
the floor samples from Room 16, seed density was 
very high in the flotation samples at 340 seeds per 
liter. Maize, squash, cotton, and gourd were identi
fied from the Room 15 floor context. This rich col
lection contained no introduced plants, but the dis
tribution of some seeds, especially a concentration 
of jojoba nuts in X5, 210-224 cm b.s. (Catalog 
No. 248), suggested the possibility of rodent activ
ity (i.e., seed caches). 

Table I 1.10. Counts of Plants, Based on Parts 
Recovered from Screen Samples, Room I 5, Floor 

(n= 14) 

Plant 

Scrub live oak 

Arizona walnut 

Gourd 

Yucca 

Squash 

Pinyon type 

Onion 

Corn, maize 

Mesquite 

Jojoba 

Blue palo verde 

Prickly pear 

Sunflower 

Juniper 

Netleaf blackberry 

Total 

Part 

acorn 

nut 

rind 

seed 

seed 

seed 

bulb 
cob fragment 

seed 

seed 

seed 

seed 

achene 

seed 

seed 

n 

115 

68 

64 

43 

36 

25 

23 

18 

13 
12 

5 

5 
2 

1 

1 

431 
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Table 11.11. Frequency, Density, and Ubiquity Values for Plants, Based on 
Parts Recovered from Flotation Samples, Room 16, Upper Floor (n = 3) 

Plant 

Globemallow 
Netleaf hackberry 
Prickly pear 
Yucca 

Total 

Part 

seed 
seed 
seed 
seed 

n 

1 
10 
28 

1 
40 

Density (Seeds/Liter) 

0.08 
0.83 
2.33 
0.08 
3.33 

Ubiquity (%) 

33.3 
66.7 

100.0 
33.3 

Table 11.12. Counts of Plants, Based on 
Parts Recovered from Screen Samples, Room 16, Upper Floor (n = 20) 

Plant 

Corn, maize 
Pinyon 
Blue palo verde 
Mesquite 
Cholla 
Prickly pear 
Squash 
Agave 
Foxtail'1 

Netleaf hackberry 

Part 

all parts 
seedcoat 

seed 
seed 

bud fragment 
seed 
seed 

leaf base, quid 
floret 
seed 

n 

60 
27 
20 
19 

18 
14 
10 
7 
5 
5 

Plant 

Scrub live oak 
Arizona walnut 
Cotton 
Onion 
Amaranth genus 
Common bean 
Cocklebur 
Jojoba 
Yucca 

Total 

Part 

acorn 
nut 

boll fragment 
bulb 
seed 
seed 
fruit 
seed 
seed 

n 

4 

3 
3 
3 
2 
2 
1 
1 
1 

205 
d Introduced European grass. 

Maize cobs and fragments occurred in eight of 
the nine samples, and squash and cotton seeds 
were abundant. The excellent representation of cul-
tigens, however, was almost eclipsed by the abun
dance of gathered wild plants, which comprised 
the five highest seed densities from the floor sam
ples. Prickly pear is the densest at 261 seeds per 
liter, followed by globemallow, yucca, hedgehog 
cactus, and mesquite seed, all of which are in 
greater quantities than any of the cultigens. 

As illustrated in Figure 11.1, the floor of 
Room 15 exhibited the highest abundance and 
density of seeds of any level, and these seeds 
were dominated by smaller seeds (< 5 mm) that 
tend to scatter farther in disturbed areas. But did 
the Room 15 floor contexts result strictly from 
cultural activity, or had they been heavily dis
turbed by animals such as pack rats or rock squir
rels? The two packrat nests collected in Room 16 
did not yield an overabundance of either prickly 

pear or globemallow seeds, and instead indicated 
a rather eclectic selection of seed collection that 
included a mix of modern and archeological mate
rials. The taxa recovered from packrat middens, 
therefore, resembles the range of taxa found in 
surrounding deposits and environs, which makes 
identifying rodent-disturbed contexts more diffi
cult. On the other hand, the highest seed densities 
were encountered on the surface, which was 
highly disturbed, and at the floor level (see Fig
ure 11.1), a natural barrier to burrowing. The 
prickly pear and other relatively small seeds that 
were concentrated on the floor may not have re
sulted from rodent activities, but rather may have 
moved vertically down the deposit via burrowing 
activities, stopping at the floor level because it 
constituted a solid barrier to movement. 

The presence of abundant cultigen remains and 
the fact that most of the wild gathered seeds were 
of importance to the economies of food-producing 
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Table I 1.13. Frequency, Density, and Ubiquity Figures for Plants, Based on Parts 
Recovered from Flotation Samples, Room 16, Lower Floor (n = 15) 

Plant 

Prickly pear 
Netleaf hackberry 
Cotton 
Globemallow 
Yucca 
Mesquite 
Hedgehog cactus 
Squash 
Juniper 
Corn, maize 
Agave 
Arizona walnut 
Foxtaila 

Gourd 
Manzanita 
Onion 
Yellow palo verde 

Total 

Part 

seed 
seed 
seed 
seed 
seed 
seed 
seed 
seed 
seed 

cob fragment 
quid 
nut 

floret 
rind 
seed 

bulb fragment 
seed 

n 

207 
37 
92 
14 
16 
45 
23 
17 
7 

482 

Density (Seeds/Liter) 

3.45 
0.62 
1.53 
0.23 
0.27 
0.75 
0.38 
0.28 
0.12 
0.02 
0.02 
0.02 
0.02 
0.02 
0.02 
0.02 
0.02 
8.03 

Ubiquity (%) 

86.7 
60.0 
53.3 
53.3 
53.3 
46.7 
26.7 
26.7 
20.0 
13.3 
6.7 
6.7 
6.7 
6.7 
6.7 
6.7 
6.7 

a Introduced European grass. 

Table 11.14. Counts of Plants, Based on 
Parts Recovered from Screen Samples, Room 16, Lower Floor (n = 26) 

Plant 

Corn, maize 

Foxtail'1 

Prickly pear 
Cotton 
Cholla 
Squash 
Scrub live oak 
Blue palo verde 
Mesquite 

Netleaf hackberry 
Onion 

Part 

cob, cupule, kernel 
fragments 

floret 
fruit fragments, seed 
boll fragment, seed 

bud fragment 
seed 
seed 
seed 
seed 

seed 
seed 

n 

131 

43 
35 
33 
31 
27 
25 
24 

24 

19 
14 

Plant 

Gourd 
Buckthorn 
Sotol 
Yucca 
Acacia 
Arizona walnut 
Common bean 
Jimson weed 
Jojoba 
Pinyon pine type 
Yellow palo verde 

Total 

Part 

rind 
seed 
seed 
seed 
seed 
nut 
seed 
fruit 
seed 
nut 

seed 

n 

9 
6 
5 
4 

437 
a Introduced European grass. 
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Figure I I. I. Seed density in Room 15, by excavation level. 
Note the high seed density on the floor of the room. 

groups in the Southwest lead me to conclude that 
most of the collection is the result of human activ
ity, particularly the dumping episodes inferred by 
the history of the room occupations and the distri
bution of other artifacts within the room. The distri
bution of these seeds within the Room 15 midden, 
however, has been reworked by postdepositional 
disturbances, most likely rodent activities. There
fore the plant collection from Room 15 comes 
from a transformed or reworked secondary midden 
context. The use history of the room and intense ro
dent activity constitute the most likely disturbance 
sources (Elson 1997:39). Inferences from this col
lection should be drawn with care. 

Fourteen screen samples from the floor context 
of Room 15 yielded 431 plant parts representing 
15 different plants (see Table 11.10). Only three— 
pinyon type, blue palo verde, and sunflower—did 
not also appear in the flotation samples. 

Room 16, Upper Floor Samples. The upper floor 
flotation and screen samples comprised material 
encountered on and immediately above the upper 
floor, primarily at 70-75 cm b.d. Three flotation 
samples and 20 screen samples were examined 
from this context. This collection differed from the 
other two floor samples in many details. First, 
there is quite a difference in the results between 
the flotation and the screen samples, most likely 
because of the small number of flotation samples 
recovered from this context. Although the small 
flotation sample size limits the utility of ubiquity 

readings, the screen samples make up for this lack 
of information. These results are presented in Ta
bles 11.11 and 11.12. The seed and fruit collection 
from the upper floor of Room 16 is the smallest 
from the floor contexts, with only 245 seeds/fruits 
represented by 20 taxa. Prickly pear seed was the 
most ubiquitous and abundant of all the seeds, a 
condition noted in the other two floor samples. The 
collection includes four cultigens—maize, com
mon bean, squash, and cotton—all of which were 
noted in the screen samples, but not in the flotation 
samples. 

The comparatively large quantity of maize cobs 
from the upper floor sets it apart from the other 
two floors. Because there are no associated storage 
or cooking features, the collection of cobs prob
ably represents a dumping event imbedded in the 
midden that accumulated on top of the upper floor. 
This means that the cobs are not associated with 
activities that were carried out when the room was 
inhabited, but, rather, are part of the larger secon
dary trash deposit. The rest of the material associ
ated with the upper floor of Room 16 is equally 
difficult to assign to any sort of primary or de facto 
context. The entire collection from Room 16 quite 
possibly represents a secondary midden deposit. 

The presence of foxtail, an introduced European 
grass, in the screen samples (Catalog Nos. 531 and 
532) provides evidence that burrowing activity 
contributed to the upper floor collection. Another 
probable animal introduction noted in the screen 
samples was a concentration of blue palo verde 
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seeds (Catalog No. 555). Blue palo verde seeds are 
not listed as food in ethnographic accounts, al
though they may be edible. Caches of uncarbonized 
blue palo verde seeds are occasionally encountered 
at open sites in the Tonto Basin, and these are clear
ly attributable to animal activity (Dering 1997). 

Lower Floor Samples. Fifteen flotation samples and 
26 screen samples were analyzed from the lower 
floor context (see Tables 11.13 and 11.14), and 
27 seed/fruit taxa, including five cultigens, were 
noted. Seed counts in the flotation samples totaled 
482, and the average seed density for all flotation 
samples was 8.03 seeds per liter, much higher than 
the upper floor sample. Despite the fact that the 
lower floor samples were recovered from below a 
formally sealed upper floor, disturbance was noted 
by the presence of foxtail, an introduced European 
grass, in a flotation sample (Catalog No. 600) and 
in screen samples (Catalog Nos. 598, 604, 607, and 
663). One sample (Catalog No. 604) contained 
34 florets, most likely part of a rodent cache. The 
archeobotanical evidence for rodent disturbances 
within floor-level deposits in Room 16 is even 
more convincing than that for Room 15. Intro
duced European grass species are located on the 
lower floor, demonstrating that rodent activities 
occurred throughout the profile. 

Basin-Wide Economic Implications 

One of the primary research questions that archeol-
ogists continue to address is the extent to which 
subsistence practices varied within the many differ
ent ecological settings in the basin. In the research 
design for the monument, Elson (1997) questions 
whether the people of the monument practiced dif
ferent subsistence strategies than did occupants of 
the riverine sites because of the cliff dwelling's 
geographic location in the basin. Specifically, did 
the settlements along the Salt River and Tonto 
Creek rely primarily on basin-floor resources, and 
did the settlements at higher elevations rely pri
marily on upper-piedmont and mountain-flank 
resources? 

As demonstrated by previous studies (Bohrer 
1962; Donaldson 1996), the plant collection from 
the cliff dwelling is remarkably rich because it 
includes uncarbonized plants and delicate floral 

parts seldom encountered at open sites. The num
ber of taxa identified from the monument contexts 
is roughly equivalent to those identified from open 
sites. This is particularly noteworthy when one 
considers that more than 700 flotation samples 
from 90 open sites (Adams 1994b; Dering 1997; 
Miksicek 1995) spread across 30 km of the lower 
basin have been analyzed. When comparing the 
monument plant collection with those from the 
open sites in the basin, the effects of preservation 
bias must be considered. 

The following discussion compares the Tonto 
National Monument plant collection to the results 
of three previous studies conducted at open sites in 
the Tonto Basin: the RCDS, conducted by the Cen
ter for Desert Archaeology; the RPMS, conducted 
by Arizona State University; and the RRSS, con
ducted by Statistical Research, Inc. The RCDS 
was centered on a 4-mile-long stretch along the 
north bank of the Salt River in the eastern end of 
Tonto Basin. The project examined the develop
ment study area through time, from the pre-Classic 
to the Classic period, in order to achieve a study of 
community development with considerable time 
depth. The RPMS emphasized larger sites, primar
ily platform mounds and large compounds. Al
though the study excavated sites across much of 
the lower basin, the great majority of the sites 
were located near the major streams. One series of 
excavations was conducted at sites on the bajadas 
and mountain flanks (Oliver 1997), but plant pres
ervation at these sites was poor. The RRSS was de
signed to develop geographically extensive models 
of land use within the basin by focusing on small, 
rural sites located away from the platform mound 
centers, and on potential agricultural fields. These 
sites were located in several different areas around 
the basin. The intent was to investigate the geomor-
phic, botanical, climatic, and cultural dimensions 
of land use in the basin (Ciolek-Torrello 1994:3). 
Together these studies represent plant material ana
lyzed in 715 flotation samples collected from 90 
sites, providing a comprehensive temporal and geo
graphic overview of macrobotanical data for the 
lower Tonto Basin region during the Classic period 
(Table 11.15). 

Detailed comparisons among the other two stud
ies to the monument botanical studies are difficult 
for several reasons. The RRSS failed to generate 
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Donaldson 1996; „ . mob 
n, . p. • -r, • n .a Bohrer 1962 Plant Denng, This Report ,TM»JIC\ 

(TNMS) <TNMS) 

Cultigens 

Agave 

Amaranth, grain 

Bean, common 

Bean, lima 

Bean, tepary 

Bean, jack 

Cotton 

Gourd 

Maize 

Squash (rind) 

Cucurbita mixta (seed & stem) 

C. moschata (seed & stem) 

C. pepo (seed & stem) 

Annuals or herbaceous perennials 

Amaranth (wild type, pigweed) 

Beeweed 

Borage 

CanaigreB 

Cheno-am 

Clammyweed 

Cocklebur 

False purslane 

Globemallow 

Goosefoot 

Grape, wild 

Ground cherry 

Little barley 

Locoweed 

Mallow 

Pigweed 

Prickly poppy 

Purslane 

Spiderling 

Sunflower 

Sunflower family 

Tansy mustard 

Grasses 

Barley, wild 

Bentgrass type 

Common reed 

Cottontop 

91.5 

M 

2.3 

M 

M 

— 

53.8 

13.1 

16.9 

44.6 

M 

M 

M 

13.8 

25.4 

1.5 

0.8 

— 

— 

M 

31.5 

4.7 

1.5 

9.2 

5.4 

M 

33.8 

29.2 

16.2 

M 

M 

M 

1.5 

— 

M 

M 

43.5 

4.3 

17.4 

8.7 

4.3 

13.0 

17.4 

30.4 

26.1 

13.0 

4.3 

17.4 

4.3 

Adams I994c Deringl997d Miksicek I995c 

(RRSS) (RPMS) (RCDS) 

P 

P 

P 

P 

P 

P 

P 

18.1 

M 

2.8 

M 

0.3 

— 

5.7 

0.2 

20.8 

1.5 

1.0 

— 

— 

— 

10.5 

— 

3.7 

— 

M 

11.8 

— 

— 

1.0 

M 

M 

1.3 

— 

M 

69.0 

7.0 

1.2 

— 

M 

M 

22.5 

— 

65.3 

1.4 

16.9 

— 

— 

— 

— 

3.3 

4.6 

12.7 

17.9 

1.4 

12.1 

1.2 

1.4 

16.2 

— 

0.6 

7.7 

3.4 

11.6 

continued on next page 
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Table 11.15 (continued). 

Plant 

Foxtail 

Grass family 

Maygrass 

Needlegrass, desert 

Oats, wild 

Panic grass 

Sacaton grass 

Slim tridens 

Wild gathered perennials 

Acacia, catclaw 

Barrel cactus 

Beargrass 

Buckthorn 

Cholla (buds) 

Coyote melon 

Fishhook cactus 

Hackberry 

Hedgehog cactus 

Jimsonweed 

Jojoba seeds 

Juniper seeds 

Manzanita 

Mesquite 

Oak (acorns) 

Onion 

Palo verde (foothill) 

Palo verde (blue) 

Pinyon nut 

Prickly pear (seed) 

Saguaro (seed) 

Saltbush (seed) 

Sotol 

Walnut 

Yucca (seed) 

Donaldson 1996; 
Dering, This Report3 

(TNMS) 

3.1 

26.2 

— 

M 

2.3 

0.8 

M 

M 

9.2 

M 

M 

4.1 

46.9 

42.3 

M 

52.3 

48.8 

13.8 

57.7 

10.8 

3.1 

M 

5.8 

0.8 

96.9 

12.3 

M 

M 

16.9 

36.9 

Bohrer 1962b 

(TNMS) 

8.7 

4.3 

4.3 

4.3 

8.7 

30.4 

8.7 

8.7 

17.4 

8.7 

4.3 

13.0 

13.0 

17.4 

13.0 

21.7 

4.3 

43.5 

30.4 

Adams I994c 

(RRSS) 

P 

P 

Dering I997d 

(RPMS) 

2.8 

— 

0.6 

0.2 

M 

— 

M 

3.2 

M 

0.5 

— 

0.8 

1.6 

— 

M 

M 

— 

0.5 

1.3 

— 

— 

M 

— 

Miksicek I995e 

(RCDS) 

2.9 

1.2 

5.2 

0.6 

8.4 

0.6 

M 

9.2 

— 

— 

0.6 

— 

9.2 

— 

— 

M 

— 

4.6 

1.2 

2.8 

— 

M 

1.4 

Note: M = taxon present in screen samples but not in flotation samples, therefore ubiquity cannot be computed; P = present, 
ubiquity not computed. 

Tonto National Monument studies; based on 130 samples from the Classic period Gila phase. 
Tonto National Monument studies; based on 540 macrobotanical lots in 23 rooms; lots date to the Classic period Gila phase; 

ubiquity figures calculated by room. 
L Roosevelt Rural Sites Study. 

Roosevelt Platform Mound Study; based on 617 samples from Classic period Gila and Roosevelt phases. 
L Roosevelt Community Development Study; based on 90 samples from Classic period Middle to Late Roosevelt phases. 
Encouraged plants or agricultural weeds. 

g Some species of this genus have been introduced from the Old World. 
1 Species introduced from the Old World. 
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much botanical data primarily because of preserva
tion problems encountered at small, intermittently 
or briefly occupied sites. The archeobotanical sig
nature was so reduced that the author could not 
even use ubiquity figures (Adams 1994b). The 
RRSS work identified more plant species in sam
ples from Sedentary period sites than in those from 
Classic period sites. This was primarily a result of 
the types of sites excavated by the project, which 
concentrated on Classic period field houses with 
very shallow deposits. The Sedentary period sites 
included a pit house with better-preserved deposits 
containing jackbeans (Canavalia sp.) and cotton 
(Gossypium sp.). No cultigens were noted in the 
Classic period field houses, a testimony to poor 
preservation rather than any radical change in sub
sistence patterns. 

Although the RCDS analysis was able to suc
cessfully address many issues dealing with tempo
ral changes in human-plant interactions, it did not 
include Gila phase sites, and therefore is not con
temporaneous with the occupation of the cliff 
dwelling. Miksicek (1995:77) observed that the 
plant remains from Bohrer's (1962) study include 
large quantities of nonfood items, whereas most 
open sites are dominated by accidentally charred 
food remains and charred wood. This may account 
for the low maize ubiquity in the monument sam
ples. Another factor may be that the cliff dwelling 
was a single-component site that was occupied in
tensively for a relatively brief time period, where
as most of the others were multicomponent sites. 

The RPMS analyses examined 54 Classic pe
riod sites, most of which were located on the Salt 
River and Tonto Creek. This study emphasized 
large Roosevelt and Gila phase settlements, many 
of which were located in the eastern side of the 
Tonto Basin near the monument. The 60 plant taxa 
identified included five cultigens and 51 gathered 
wild plants. In addition, five other plants are sus
pected cultigens or encouraged species. The five 
cultigens were common beans, tepary beans, cotton, 
maize, and squash. The five suspected cultigens or 
encouraged species were agave, dye amaranth, 
grain amaranth, little barley, and bottle gourd. Food 
production supplemented by wild-plant gathering 
dominated the economy of the RPMS sites. Gather
ing activities apparently centered on basin-floor re
sources, which dominated the plant collection. 

The previous major excavations have generated 
an excellent overview of plant gathering and plant 
production in the Tonto Basin. Several Gila phase 
sites in the RPMS, including the Schoolhouse 
Point site, are located on the Salt River in the east
ern end of the basin, near the monument cliff 
dwellings. Although they are located in the eastern 
end of the basin, the Classic period components of 
the RCDS sites extend only to the Roosevelt 
phase, and, therefore, are not contemporaneous 
with the cliff dwellings. 

Table 11.15 compares the Classic period Tonto 
Basin collections recovered from open sites to the 
collections from the cliff dwellings of the monu
ment. These provide a basis for the comparison of 
plant production at streamside sites on the basin 
floor to a site located in the bajadas, well above 
the basin floor. Representing the only upland site 
with good plant preservation in the Tonto Basin, 
the monument analysis provides an excellent op
portunity to understand how subsistence differs at 
a settlement located away from a major stream 
within the basin. These three studies combine to 
provide much evidence regarding the role of plant 
gathering and plant production in the Classic pe
riod subsistence economy of the region. The fol
lowing summary outlines the results of the pre
vious studies. 

Food Production 
Open Sites. Data gathered by the RRSS indicate 
that by the Roosevelt phase, food production rather 
than a mixed economy was emphasized throughout 
the lower basin (Ciolek-Torrello, Shelley, and Ben-
aron 1994:450). In the RCDS analysis, Miksicek 
(1995) concluded that although maize was the 
most important crop throughout the Sedentary and 
the Classic periods, a rather diverse agricultural 
economy, including cotton, squash, jack beans, and 
agave, was already in place by the Sedentary peri
od. Likewise, the RPMS analyses noted that maize 
had the highest ubiquity of all plant resources, and 
this information combined with the presence of nu
merous storage facilities indicated that the Classic 
period economy was based on food production 
dominated by maize. The dominance of cultigens 
in the archeobotanical collection is much greater 
than is often found at Hohokam sites to the south 
(Gasser and Kwiatkowski 1991). This suggests 
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that food production was the preeminent source of 
dietary calories from plant food during the Classic 
period. As far as providing a percentage estimate, 
Castetter and Bell (1942) report that agricultural 
foods contributed about 50-60 percent of the Pima 
(Akimel O'odham) diet. In contrast, the Hopi de
pended on agriculture for over 75 percent of their 
diet (Beaglehole and Beaglehole 1935). The macro-
botanical evidence suggested that the plant-produc
tion system of the Classic period in the Tonto 
Basin probably contributed an amount somewhere 
between those two figures (Dering 1997). 

The RPMS analysis noted that farming empha
sized crops using three fundamentally different ap
proaches to cultivation. The primary emphasis was 
placed on tropical cultigens, a maize-based crop 
system supplemented by several species of beans 
and squash. Also included in this strategy is cotton, 
which was grown in significant quantities on the 
Salt River arm of the basin, and bottle gourd (Der
ing 1997). It has been suggested that high cotton 
ubiquity is an indication of an agricultural strategy 
that provides for specialized production of cotton 
fiber for the purposes of exchange. At Griffin 
Wash Area I (RCDS), very high cotton ubiquity 
suggested the possibility that this was the site of 
specialized production (Miksicek 1995). Samples 
from the RPMS analysis at Roosevelt phase sites 
located on Schoolhouse Point on the Salt River 
east of the monument also registered high cotton 
ubiquity, suggesting that cotton may have been 
grown for the commercial production of textiles 
(Dering 1997). These high cotton ubiquities con
trast with much lower values from settlements in 
the western end of the basin along Tonto Creek. 

Agave was just as ubiquitous as maize in flota
tion samples from open sites. Cultivation of agave 
represents an alternative strategy, which had differ
ent requirements from the tropical cultigens and 
used different field locations. Agave is an excellent 
source of fiber and was, perhaps, an occasional 
supplemental carbohydrate source. Although ubiq
uity figures indicate that both maize and agave 
were very important parts in the plant-production 
system of the Tonto Basin, agave may have been 
common in samples because it is processed for 
fiber as well as food, and the by-products of these 
activities usually ended up in hearths, roasting pits, 
and trash accumulations. 

The third strategy, represented by the cool-sea
son grass little barley, probably made use of the 
same fields as maize, but allowed completely dif
ferent scheduling because it grew, flowered, and 
set seed in the winter. High ubiquity figures for 
this plant resource suggest that it was either plant
ed or encouraged to grow in or around agricultural 
fields during the winter and early spring (Adams 
1987, 1994a; Bohrer 1991; Dering 1997; Donald
son 1996). Little barley was quite common in sam
ples from the Rye Creek area of the upper Tonto 
Basin (Kwiatkowski 1992). 

Tonto National Monument. As noted at the begin
ning of this section, any comparison of botanical 
materials recovered from cliff dwellings with those 
recovered from open sites must consider differences 
in preservation. A quick way to begin to equilibrate 
these two types of collections is to consider the 
charred plant materials from the cliff dwellings. As 
stated in the Laboratory Methods section, the cur
rent analysis made note of all charred specimens for 
this purpose. 1 assume that the charred collection of 
plant material from the cliff dwellings is more com
parable to open sites for the simple reason that only 
the charred specimens would survive in the open. 
The collection of charred plant material at the Up
per Cliff Dwelling, therefore, represents the maxi
mum that one would expect to survive had the site 
been exposed to the elements. 

The diversity of cultigens at the monument begs 
the question of access to arable land. Excellent 
preservation at the monument allowed for more-
refined plant determinations, adding more diversity 
to the list of cultigens in the Tonto Basin. Bohrer 
(1962) identified four species of jackbeans, Cana-
valia mexicana, Canavalia fendleri, Canavalia 
maritima, and Canavalia ensiformis. Three species 
of squash—Cucurbita moschata, Cucurhita pepo, 
and Cucurbita mixta—were noted in the samples. 
The monument analyses, therefore, expand the list 
of cultigens to a total of 15 species that were avail
able to the farmers of the Tonto Basin. Quite obvi
ously the Classic period settlement at what is now 
Tonto National Monument possessed an economy 
that had considerable emphasis on food production, 
even though the area is situated in steep canyons 
among and overlooking bajadas that face the Salt 
River. The closest arable land of any significant 
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size was an upland field located a few hundred feet 
below the cliff dwellings on a pediment terrace. 
Welch (1994:233) argues that this may have been a 
prehistoric field, but it was an upland setting whol
ly dependent on runoff and would have been a 
very risky place to farm. Most likely the inhabi
tants of the area spread multiple fields across the 
eastern basin, and had access to both Salt River 
terraces as well as upland runoff fields. 

Although the monument collections of cul-
tigens is rather distinct and often contrasts with 
analyses from open sites, it tends to reinforce in 
general terms the importance of food production in 
the region. Table 11.15 clearly illustrates that 
agave, maize, and squash occurred frequently at 
the monument, but maize is much less common in 
the protected cliff dwellings than at open sites, a 
condition noted by Miksicek (1995). For example, 
maize parts occurred in only 16.9 percent of the 
flotation samples from Rooms 15 and 16, yet 
1,684 maize kernels, cupules, and cob fragments 
were recovered in the 127 screen samples. Maize 
is often well represented at open sites because it is 
commonly recycled as fuel. Squash rind is present 
in 44.6 percent of all samples in the monument 
analysis of Rooms 15 and 16, and in less than 
2 percent of the samples from the RPMS (1.5 per
cent) and RCDS (1.4 percent). Clearly the ubiquity 
values contrast, until one sees that the ubiquity of 
carbonized squash rind at the monument is only 
5.8 percent, much more similar to the values at 
open sites. Had the monument squash-rind sam
ples been deposited in an open setting, the ubiquity 
figures would have been quite low. 

Cotton ubiquity at monument is remarkably 
high at 53.8 percent for all seeds and boll frag
ments, and 35.5 percent for the carbonized mate
rial. Clearly cotton production, and most likely 
textile production, was an important economic pur
suit at the cliff dwellings. In this respect, the monu
ment samples are quite similar to the samples from 
both the Schoolhouse Mesa sites (Dering 1997) 
and the RCDS sites (Miksicek 1995), all of which 
were located on the eastern side of the basin along 
the Salt River. The degree to which cotton produc
tion was integrated into an exchange economy can
not be addressed solely through macrobotanical 
study, but certainly the high ubiquity values would 
help to support such an argument. 

The current study demonstrates that the collec
tion of cultigens from the monument is quite simi
lar to that of the open sites. Improved preservation 
conditions account for most of the distinctions be
tween the two site types. When only carbonized 
plant material is considered from the monument 
samples, the distinctions narrow, and the collec
tions appear quite similar. Although exchange is 
not ruled out as a source for some of the cultigens 
observed in the samples, the proximity of the cliff 
dwellings to both upland fields and terraces on the 
Salt River and at Porter Springs (Welch 1994) sug
gests that the inhabitants of this settlement had 
ready access to sufficient arable land to support 
the population. 

Wild Plants 
Botanical studies have identified 31 taxa of wild 
plants, including herbs, grasses, cacti, and woody 
perennials that may have been gathered by the Clas
sic period inhabitants of the Tonto Basin. Gathered 
wild perennials appearing in both the monument 
and open-site studies included cholla, prickly pear, 
mesquite, saguaro, juniper, manzanita, palo verde, 
and walnut. The economic importance of these 
gathered perennials relative to cultigens is difficult 
to determine. Although Classic period samples 
from the RCDS and RPMS indicate reliance on 
maize crops and a drop in the use of wild plants, 
much evidence of wild plant gathering was recov
ered from all projects. Wild herbaceous plants re
ported from both the monument and at least one 
study at an open site include globemallow, ama
ranth, goosefoot, little barley (possibly encour
aged), and purslane. 

Despite the number of wild-plant taxa identified 
at open sites in the Tonto Basin, they have occurred 
infrequently in the samples, and in low abundance. 
These findings have led to the argument that plant 
gathering was subordinate to food production, and 
apparently was not as important as it was in the 
Hohokam region. By the Sedentary period, the pri
mary emphasis was on food production (Miksicek 
1995), and gathered plants did not dominate the 
plant economy of the Tonto Basin. Low ubiquity 
of Sonoran Desert wild plants distinguished the 
Tonto Basin sites from Hohokam sites in the Phoe
nix Basin. Likewise, low ubiquity of upland-gath
ered plants indicates that the basin-floor settlements 
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emphasized low-elevation desert plants over the 
higher-elevation plants but in smaller quantities 
than noted at Hohokam sites (Dering 1997). 

The monument settlements are located on the 
lower mountain flanks of the Sierra Mazatzal, al
most 1,000 feet above the basin floor, yet food pro
duction apparently did not differ significantly from 
the sites located on the lower terraces of the Salt 
River. Situated in this different ecological zone, to 
what extent did plant gathering contribute to the 
Classic period economy of the monument settle
ment? Answering this question requires discerning 
critical distinctions between the monument collec
tion and the open-sites collection due to differen
tial preservation. As previously noted, the seed 
density of open sites in the basin averages about 
2.6 seeds per liter, whereas the seed density in 
Rooms 15 and 16 of the monument averages 104 
seeds per liter. This factor alone sets the monu
ment collection apart from most sites. However, 
as Miksicek (1995) points out, the number of taxa 
identified from the open sites is roughly the same 
as the number of taxa identified at the monument. 
During this discussion, I often will refer to the car
bonized collection to provide a more realistic basis 
for comparison with the open sites. 

The problems of determining the relative impor
tance of wild-plant gathering to plant production is 
best illustrated by examining the collection of im
portant Sonoran Desert economic plants. For ex
ample, cholla buds and seeds were encountered in 
almost 4 percent of the RPMS samples and in 8 per
cent of the Roosevelt phase RCDS samples. Cho
lla was noted in 4.7 percent of the recently studied 
monument samples, and in 2 of the 23 rooms in 
the earlier monument study (Bohrer 1962). {Edi
tor 's note: In the subsequent discussion, the ubiq
uity values given for the "monument" |read "the 
Upper Cliff Dwelling"] are based on Donaldson 
[ 1996] and this study, but do not include values 
from Bohrer [ 1962].) In addition, 52 flower buds 
were identified from '/i-inch and '/g-inch screen sam
ples in Rooms 15 and 16. Today the lower bajadas 
and the floor of the basin support large, although 
unevenly distributed, cholla stands. The ubiquity 
of cholla from both open sites and the monument 
cliff dwellings tend to agree that cholla probably 
played a seasonal role in the economy of the re
gion, but was definitely subordinate to cultigens. 

Unlike cholla, mesquite ubiquity was much 
higher at the monument than at the open sites in 
the RCDS analysis. The RPMS analysis also re
corded a very low mesquite ubiquity (1.6 percent), 
where the only indication of mesquite gathering 
from an analysis of plant material from 54 sites 
was the charred remains of more than 400 mes
quite pods recovered in what appeared to be part 
of a burden basket from the fill of a platform 
mound cell at Schoolhouse Point Mound (Dering 
1997). By contrast, the monument results show 
high ubiquity (57.7 percent) and a remarkable 
abundance for mesquite: about 3,755 seeds and 
pod fragments were recovered in the monument 
analysis of Rooms 15 and 16 by Donaldson (1996) 
and in this study. 

Ubiquity of even the carbonized portion of the 
mesquite collection is much higher at the monu
ment than at sites on the basin floor. This is puz
zling because large mesquite stands usually are 
distributed along major streams on the basin floor, 
and one would expect to observe elevated mes
quite ubiquity at sites nearest the largest stands. Al
though the mesquite pods may have been obtained 
through exchange, it is likely that the eastern side 
of the basin was sparsely inhabited during this 
time, and that the settlement had direct access to 
the basin floor below. If only the carbonized mes
quite seeds are included in the ubiquity figures, 
they appeared in 35.5 percent of all samples, a 
finding more typical of Hohokam sites than Tonto 
Basin sites. 

Prickly pear seeds or fruit fragments occurred 
in 96.9 percent of the monument samples, a re
markably high value when one considers that it 
occurred in less than 5 percent of all basin-floor 
samples. Because so many of these seeds were 
charred, the ubiquity of carbonized seeds only 
drops to 85.9 percent. In addition, hedgehog cactus 
ubiquity was much higher in the monument sam
ples at 42.3 percent compared to less than 10 per
cent in the open sites, but hedgehog cactus does 
not produce nearly as much fruit as the prickly 
pear. Clearly, the samples from Rooms 15 and 16 
may be reflecting some differences in plant forag
ing strategies than have been noted in open sites. 

The analysis of the monument materials sug
gests, therefore, that at least some perennial desert 
resources were gathered in greater quantities than 
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previously suspected, at least by the prehistoric oc
cupants of this small settlement. At the monument 
we have considerably more evidence for gathering 
both mesquite and prickly pear than at any other 
site in the basin. 

At the monument, saguaro was recovered from 
12.3 percent of the samples from Rooms 15 and 
16, and 461 seeds were counted in these samples. 
However, when only carbonized seeds from 
Rooms 15 and 16 are considered, the ubiquity falls 
to 3.3 percent, comparable to that of the open sites. 
The RCDS analysis recovered saguaro in 1.2 per
cent of the samples, and the RPMS, in 1.3 percent 
of the samples. Saguaro ubiquity was low both at 
the open sites on the basin floor as well as at the 
cliff dwelling. In fact, Miksicek (1995) notes that 
saguaro was underrepresented when compared to 
Hohokam core-area sites, and as a result the wild 
plants found in Middle/Late Roosevelt phase con
texts differed from most Hohokam collections. 

Therefore, the monument study corroborates 
conclusions reached from the analyses at open 
sites, that cholla and saguaro probably were not as 
important in the Tonto Basin as they were in many 
Hohokam settlements to the south. Saguaro stands 
are located in a ring around the basin on the mid-
piedmont zone, about 1,000 feet above the floor of 
the basin. I have already argued that saguaro was 
not as important in the Tonto Basin because it 
grew in a narrow ring around the periphery, sev
eral hundred feet above the basin floor (Dering 
1997). Because it was spread thinly across the 
basin, it represented a costly resource to gather. 

Few plant resources from upland settings com
pare in productivity to some of the large fruit-bear
ing plants of the lower Sonoran Desert. For exam
ple, reported postencounter return rates for plant 
resources show clearly that saguaro far exceeds 
return rates for acorns (Diehl 1997; Simms 1987), 
yet several upper Sonoran plants were represented 
in the monument collection. These include acorns, 
jojoba, juniper, and pinyon. Acorns were not recov
ered from open sites, but at the monument they oc
curred in 10.8 percent of the samples. None of the 
acorn fragments was charred, and it is difficult to 
determine whether the acorns were the result of 
human or rodent activity. The Western Apache con
sidered acorns to be an extremely important com
ponent of the diet (Buskirk 1986:175), and both 

Palmer (1878) and Russell (1975) report the use of 
acorns by Indians in Arizona. Juniper seeds were 
noted in 48.8 percent of the monument samples, 
but only in 0.6 percent of the RCDS samples and 
were not reported in analyses from other projects. 
Although ethnographic reports indicate that juni
per berries were collected and consumed by sev
eral different Apache groups, the seeds are rare at 
open sites. Manzanita, rare or absent from the open 
sites, occurred in 13.8 percent of the monument 
samples. Pinyon was present in only 0.8 percent of 
the monument samples, and 75 pinyon nutshells 
were recovered from 34 screen samples. Jojoba 
was present in 52.3 percent of monument flotation 
samples, in 0.5 percent of samples in the RPMS 
analysis, and was not identified in the other two 
studies of basin sites. This oily seed is rare in Ho
hokam collections, but has been mentioned as an 
edible resource by Russell (1975). 

The abundance of the mountain-flank resources 
in the monument confirms that the cliff dwellers 
were using many upland resources as well as des
ert basin-floor resources. Does this information repre
sent a pattern that differs from the open streamside 
sites, or is this direct manifestation a result of the 
excellent preservation at the cliff dwellings? Up
land taxa are present in charred wood collections 
at virtually all of the loci studied in the basin, con
firming that the inhabitants of streamside settle
ments were moving into the upland areas to gather 
wood (Dering 1997; Miksicek 1995). By implica
tion the streamside basin-floor sites were access
ing not just wood, but also the fruits and nuts of 
the perennials that grow in the piedmont and moun
tain-flank areas. It is quite likely, therefore, that 
the observed differences in the collection are pri
marily due to preservation bias, and that the settle
ments in the Tonto Basin were making use of 
resources in all ecological zones. 

Further evidence for the scope of plant foraging 
by the monument and basin-floor settlements can 
be observed by comparing the number of taxa iden
tified from each major physiographic zone. Fig
ure 11.2 compares the number of taxa recovered 
from basin-floor sites in the RPMS samples to the 
number of taxa from Tonto National Monument 
samples, by physiographic zone. This comparison 
provides insight regarding the foraging strategies 
of upland and lowland settlements. In this case, the 
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Figure 11.2. Number of taxa recovered from the 
Tonto National Monument studies (TNMS) 

compared to the RPMS, 
presented by physiographic zone. 

excellently preserved plant collection from the 
cliff dwellings serves as a proxy for other upland 
settlements. I have divided the basin into three 
zones, based loosely on the physiographic charac
teristics and surface geology of the basin as out
lined by Anderson and Piety (1988). Starting at the 
lowest elevations, the three zones are: (1) basin 
floor/riparian; (2) piedmont, including alluvial 
fans and pediment bajadas; and (3) mountain 
flanks, including the upper elevations of the basin. 
Figure 11.2 illustrates the number of plant taxa that 
were identified in each zone. The results indicate 
very clearly that plant gathering was focused on 
the lower elevations of the basin. The best evi
dence of plant gathering above the basin floor was 
recovered in the structural timbers of platform 
mounds, many of which were constructed of 
Douglas fir, pinyon, and ponderosa pine. 

Comparison of the results from the monument 
and RPMS analyses show that the numbers of taxa 
from each ecological zone within the basin were 
quite similar for the lower-elevation sites and the 
middle-elevation cliff dwellings. The geographic 
distribution of plants gathered by the population of 
the cliff dwellings, therefore, is quite similar to 
that of the basin-floor sites. Other than the higher 

number of piedmont plants recovered from monu
ment samples, the distribution of taxa is quite simi
lar. The higher number of piedmont taxa in the 
monument samples is actually a reflection of the 
greater numbers of woody plants from that zone 
being used for fuel. The numbers of taxa from the 
other zones, including the basin-floor zone, are 
nearly identical. 

Does the similarity in zones exploited for plant 
resources result from trade, or did all villages 
share and exploit parts of the same zones? This is 
not a question that can be answered solely from 
the archeobotanical record. What can be said with 
confidence, however, is that the similarity between 
the RPMS and monument collections is a result of 
resource structure in the basin. There are simply 
more subsistence-related plant taxa located on the 
basin-floor and piedmont areas than in the moun
tainous areas. Regardless of the location of a vil
lage in the basin, the people would have needed to 
obtain these resources either through direct access 
or by trade. 

Using the Tonto National Monument collection 
to determine foraging patterns is not without prob
lems. The limited ability of archeobotanical data to 
address the question of exchange versus broader 
foraging patterns is illustrated by the example of 
pinyon nuts. Despite the fact that fewer plant food 
species grow in the higher elevations, pinyon is a 
seasonal resource that would presumably be of 
great value to the basin's inhabitants. Archeolo-
gists have speculated that certain high-elevation 
sites in Tonto Basin and on the adjacent Mogollon 
Rim were pinyon-gathering activity areas (Redman 
1993:147). It is possible that villages located at 
higher elevations emphasized montane resources, 
such as pinyon nuts, and used these to barter ac
cess to basin-floor resources. Alternatively, the 
high-elevation sites may be seasonal settlements 
associated with riverine sites. Preservation bias, 
however, has affected the presence of pinyon nut
shells at archeological sites throughout the region. 
Pinyon nutshell fragments are fairly common in 
the Tonto National Monument site deposits, which 
are protected by cliff overhangs and structure walls, 
but are missing from open sites in the region, even 
those located within the pinyon zone near the 
Upper Tonto Basin around Payson. Miller (1990, 
1991), for example, notes that despite the fact that 
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both Shoofly Village and the Star Valley sites were 
located close to large pinyon stands, charred pin-
yon nutshells were not recovered in flotation sam
ples. Samples from Rooms 15 and 16 in the Upper 
Cliff Dwelling yielded 75 pinyon nutshell frag
ments, none of which was charred. The reason for 
the lack of pinyon from open sites may be that the 
chances for charring pinyon nuts are lower than 
other resources, hence the evidence would not sur
vive in open sites. 

Conclusions 

Contextual Integrity 

Three primary lines of evidence have been used to 
determine the contextual integrity of the deposits 
in Rooms 15 and 16. First, the distribution of intro
duced Old World plant species is presented in Ta
ble 11.5. Four introduced plant species were iden
tified in the samples, and these were distributed 
throughout the deposits in Room 16. In Room 15 
introduced taxa were noted at a depth of 116— 
120 cm b.d., approximately 1 m above the room 
floor. Distribution of Old World taxa was much 
more extensive in Room 16, where material was 
noted from the surface to below the lower floor. 

The second line of evidence was noted by exam
ining the floor contexts of both rooms. These floor 
contexts were buried and should have had the po
tential to contain de facto deposits associated with 
activities that were conducted in the rooms. Analy
sis of the materials, presented in Tables 11.9-11.14, 
revealed a rather mixed collection typical of a mid
den deposit. The species richness of these deposits 
is interpreted as reflecting the room's postabandon-
ment use as a dumping area. 

Finally the distribution of seed density was 
charted through the profile of Room 15. This evi
dence, presented in Figure 11.1, demonstrates that 
seed densities were highest at the floor level. Be
cause of the small seed size and the species abun
dance of the collection, this was interpreted as 
representing the downward vertical movement of 
small materials through the deposits. The move
ment is likely related to burrowing activities of 
either insects or small mammals. 

The evidence presented by the analysis iden
tifies the macrobotanical sample as a secondary 

collection or midden deposit. This deposit has 
been reworked by postdepositional disturbances, 
most likely rodent activities. The plant collections 
from Rooms 15 and 16, therefore, come from a 
transformed or reworked secondary midden 
context. 

Economy 

Key questions regarding the economy of the basin 
were addressed using the new evidence from the 
monument excavations. First, how does food pro
duction at the monument compare to the open sites 
on the floor of the basin? The evidence demon
strates that food production was a primary strategy 
at the monument, and its character generally re
sembled that recorded at open sites. The major dif
ferences—comparatively low maize ubiquity and 
high squash ubiquity at the monument—are most 
likely attributable to preservation bias. On the 
other hand, very high cotton ubiquity at the monu
ment corresponds with similar situations in the 
RCDS sites and the Schoolhouse Point Mesa sites 
in the eastern end of the Tonto Basin. The macro-
botanical evidence would support an argument that 
the economy did focus on the production of cotton 
for the use of textile manufacturing. 

Are wild plant resources from the higher eleva
tions more common at the monument than at the 
riverine sites? I have established that because of 
preservation bias any attempt to compare the mon
ument collection must consider fundamental differ
ences caused by this bias. By considering both the 
entire collection and the carbonized collection 
from the monument, it was possible to filter out at 
least some of this bias for comparison with the 
open sites. For example, ubiquity of all saguaro 
seeds was higher in the Upper Cliff Dwelling sam
ple than in the open-site collections on the basin 
floor. When only carbonized seeds are considered, 
however, saguaro ubiquity from the Upper Cliff 
Dwelling is comparable to that of the open sites. 

Thus it was demonstrated that some of the 
typical desert plant resources, such as cholla and 
saguaro, were used by both the occupants of the 
basin-floor sites and the cliff dwellings, but not in 
great quantities compared to Hohokam sites. Mac
robotanical evidence for the intensive use of mes-
quite at the monument was abundant, however, 
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Table I 1.16. Modified Wooden Artifacts from Rooms 15 and 16 

Provenience 

Room 15 

X5, 165-175 cm b .d 

Room 16 

X5, 76 cm b.d. 

X5, lower floor, 86 cm b.d. 

X5,pp 172, 82 cm b.d. 

X6, rodent run through floor 

X10, 70-75 cm, upper floor 

X13, 20-30 cm b.d. 

XI5 , 20-30 cm b.d. 

Catalog 
No. 

139 

539 

598 

627 

679 

532 

342 

355 

Max. 
Length 

(cm) 

1.8 

42.5 

29.2 

15.0 

2.4 

3.8 

7.75 

Max. 
Width 
(cm) 

1.12 

0.47 

0.57 

0.55 

0.3 

0.4 

0.5 

Max. 
Thickness 

(cm) 

0.25 

0.33 

0.43 

0.54 

0.54 

0.4 

0.4 

0.5 

Weight 
(g) 

0.1 

0.4 

5.8 

5.2 

2.4 

0.3 

0.3 

0.7 

Comment 

broken tube 

five fragments of a burned wooden disk 

polished, distal end tapered and proximal 
end spatulate shaped 

foreshaft, distal end tapered and fire 
hardened 

foreshaft, distal end fire hardened 

tapered wood fragment, unburned 

charred, tapered distal end 

tapered, burned proximal and distal ends 

Key: pp = piece-plot identification number. 

even when only the carbonized collection was con
sidered, demonstrating that this upland site had ac
cess to lowland resources. Prickly pear seeds were 
both abundant and ubiquitous at the monument, 
and evidence for intensive collection of the fruits 
contrasts sharply with the evidence from basin-
floor sites. 

Upland resources, including acorns, manzanita, 
and pinyon nuts, also were noted in the monument 
collection. These resources indicate that the settle
ment accessed a broad range of environmental 
zones within the basin. The presence of wood from 
upland plants in the more poorly preserved basin-
floor plant collections suggests that the basin-floor 
settlements also accessed upland resources. 

The comparison of plant remains between the 
monument and the basin-floor sites suggests that 
settlements throughout the basin accessed multiple 
environmental zones. Although I cannot rule out 
an exchange system as at least a partial mechanism 
for the distribution of these resources, neither can I 
demonstrate that one existed. It is clear however, 
that the proximity of so many different resource 
zones facilitated the gathering of plant materials to 
central locations both on the basin floor and, in the 
case of the monument, to sites in the middle eleva
tions as well. Food production was emphasized 
throughout the basin, both at the cliff dwellings and 
along the major streams. Although demonstrating a 
link between field systems and the monument is 
not possible through examination of the macrobo-

tanical evidence, occupants of the monument were 
clearly investing much effort into cultigen produc
tion. Likewise, the rich collection of wild-plant 
remains indicates that efforts to gather plants pro
vided a substantial amount of the diet. The monu
ment collection serves to enhance the understand
ing of these foraging strategies, and illustrates the 
extent to which the resources in the basin were used. 

Modified Wood 

The majority of the wooden artifacts recovered from 
the 1998 excavations were located in Room 16. 
Of the eight items in this category, one was recov
ered from Room 15 and the remaining seven from 
Room 16. Only three types of artifacts are repre
sented in this material class—a wooden disk, a bro
ken wooden tube, and tapered wooden objects. The 
latter category includes foreshafts and fragments 
and a bi-tapered stick that is pointed on one end 
and spatulate on the other end. Table 11.16 summa
rizes the metric attributes of the individual artifacts. 

Wooden Tube 

This artifact is a fragment of a wooden tube (Fig
ure 11.3), which has been broken transversely and 
longitudinally. The remaining segment is a half 
cylinder with a hollow interior. The worked end of 
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Figure 11.3. Partial wooden tube from X5. 
Room I 5. 

the specimen is tapered internally and externally, 
and there is some evidence of charring on the 
specimen. No evidence of manufacturing or use 
wear is present. 

Wooden Disk 

This artifact is heavily charred and burned and rep
resents the five broken fragments of a wooden 
disk. The specimen is in poor condition and could 
not be refit due to erosion of the fractured edges. 

Tapered Wooden Objects 

These six artifacts are classified as twig- to stick-
sized items of wood that are tapered on the distal 
end. One specimen is 42.5 cm long, tapered on the 
distal end, and ground or rasped to a pointed spatu-

late shape on the proximal end. This specimen ex
hibits polish along the shaft and proximal end. The 
remaining five specimens generally exhibit paral
lel striations on the surface, and three of the speci
mens have been fire hardened on the tapered distal 
end (Figure 11.4). One specimen exhibits no char
ring, and one other specimen has been burned at 
both the proximal and distal ends, truncating the 
taper on the distal end. 

Wooden artifacts recovered from the Upper 
Cliff Dwelling are consistent with others found in 
dry rockshelters throughout the Southwest. Be
cause of their fragile nature, these artifacts were 
not submitted for species identification, although 
those identifications will be made at some time in 
the future. 

Pollen Analysis 

This section of the chapter presents the pollen anal
ysis of 28 sediment samples from the Upper Cliff 
Dwelling. 

Setting 

The Upper Cliff Dwelling is part of a pueblo lo
cated above the floodplain of the Salt River near 

Figure I 1.4. Tapered wooden shaft with fire-hardened distal end, Room 16. 

223 



Archeological Investigation of Rooms I 5 and 16 at the Upper Cliff Dwelling 

Figure 11.5. Map of Arizona, showing location of AZ U:8:48 (ASM) 
and selected other sites from which pollen has been collected. 

its confluence with Tonto Creek (Figure 11.5). 
Pollen samples were taken from Gila phase trash 
middens, sub-floor contexts, and features within 
Rooms 15 and 16 of the cliff dwelling. The native 
vegetation of the area is Upland Division of the 
Sonoran Desertscrub (Brown 1982). Palo verde 
(Cercidium microphyllum) and saguaro (Cereus gi-
ganteum) represent the dominant vegetation of the 
area. Mean annual precipitation at nearby Roose
velt, Arizona (672 m, 33°40' 111°09'), is 360 mm, 
with nearly half (41 percent) falling during the 
summer monsoon season. Mean annual tempera

ture is 20.0°C, and the growing season is over 300 
days per year (Sellers and Hill 1974). 

Previous Studies 

Fish (see Appendix G) completed pollen analysis 
of seven pollen samples from preliminary excava
tion of the site, including a modern (contemporary) 
sample. These samples are dominated by pollen of 
the sunflower family, cheno-ams, grass, and sagua
ro type. The modern pollen sample contains more 
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sunflower (other Compositae) pollen than do the 
fossil samples, and cattail (Typha) pollen is present 
at approximately 5 percent in the fossil samples. 
Corn (Zea) is very abundant (> 20 percent) in three 
of the five fossil samples. 

Pollen analysis of low-elevation lakes in central 
Arizona documents extensive change of the natu
ral vegetation during the historical period (Davis 
1990, 1994; Davis and Shafer 1992; Davis and 
Turner 1987). Pollen studies at low-elevation sites 
(< 1,000 m) such as Pecks Lake (Davis and Turner 
1987) and Montezuma Well (Davis and Shafer 
1992) document the expansion of woody plants, 
particularly juniper and mesquite, during the last 
100-200 years. 

Pollen analysis of cave sediments from Over
look Cave (Davis 1993) and nearby open sites 
AZ V: 13:127 (ASM) and AZ V: 16:246 (ASM) also 
show the historical increase of woody species such 
as juniper, mesquite, paloverde, bur sage, and hack-
berry (Celtis). These archeological sites are at simi
lar elevations and have vegetation similar to that 
found in the vicinity of the Upper Cliff Dwelling. 
Their pollen collections are dominated (20^1-0 per
cent) by sunflower family (Ambrosia, Artemisia, 
Liguliflorae, and other Compositae) and Chenopo-
diaceae-Awaran/w.v, with lesser amounts (< 20 per

cent) of woody taxa (Cercidium, Prosopis, Celtis, 
Larrea, and Simmondsia ) and Caetaeeae (Cereus, 
Opuntia, and Ferrocactus). 

Methods 
a 

Pollen was extracted from 1 -cm samples by rou
tine acid digestion (see box). One Lycopodium tab
let was added to each sample to permit calculation 
of pollen concentration. 

Quantification 

For samples that contain scarce pollen, a minimum 
of one entire microscope slide (22 x 22 mm) is 
counted per sample. If the pollen abundance is mod
erate, either 300 pollen grains of upland plants are 
counted or 300 Lycopodium spore tracers. Addi
tional slides are made if needed. The pollen sum of 
upland plants is used as the divisor for all pollen, 
spores, and other microfossil percentages. This sum 
includes the pollen of corn and squash, but not the 
pollen of aquatic plants, spores of ferns and fungi, 
charcoal, and other microfossils. Typically more 
than 1,000 microfossils are counted per sample. 
Pollen clumps (aggregates) are counted as 4 grains. 

Routine Pollen-Extraction Procedure 
1. Add 5 cm' sample to ca. 50 ml water with detergent, agitate 10 minutes. 
2. Swirl solution and screen (180-micron mesh, stainless steel) into second beaker. 
3. Transfer to 50-ml test tubes, rinse, add 10 ml 10% HC1. 
4. Add 1 Lycopodium tablet (batch #710961; 13,911 grains/tablet). 
5. Transfer screened solution to 50-ml nalgene test tubes; repeat 4, centrifuging, until complete. 
6. Add 10 ml concentrated HC1 and mix; add 30 ml fLO and mix; centrifuge, decant, water rinse. 
7. Add 40 ml HF, let stand overnight; centrifuge, decant, water rinse, transfer to 15-ml glass tubes. 
8. Perform acetolysis procedure. 

a. Centrifuge and decant 5 ml glacial acetic acid. 
b. Stir sample, add 5 ml acetic anhydride (volumetric dispenser). 
c. Add 0.55 ml FLSCq to acetic anhydride solution (volumetric pipet), mix, centrifuge, decant 

into glacial acetic acid. 
d. Centrifuge and decant 5 ml glacial acetic acid. 

9. Add 10 ml 10% KOH ; 2-minute boiling water bath; centrifuge, decant, rinse with hot water 
until clear. 

10. Stain with safranin "O." 
11. Transfer to labeled 1-dram shell vials. 
12. Add a few drops of glycerin. 
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AZU:8:48 Room 15 
Pollen Percent 

Figure I 1.6. Fbllen diagram for Room I 5 samples, plotted by depth of sample. 
Corn (Zea) is included in the pollen sum. Sa/ix and types to the right of it are not included in the sum 
(the divisor used in calculating percentages). Note 10- and 100-fold changes in percentage scales for 

fungal spores, charcoal, and arthropod feces. Filled bars are for floor samples. 

The pollen concentration is calculated for the 
pollen sum (upland plants + deteriorated) to pro
duce an index of preservation and sediment accu
mulation. Low concentration combined with poor 
preservation may indicate loss of pollen, making 
interpretation of the pollen questionable. Alter
nately, good preservation and low concentration 
might result from rapid sediment accumulation. 

Results and Interpretation 

Pollen preservation is generally good (20-50 per
cent deteriorated), and the pollen concentration 
(Figures 11.6 and 11.7, Tables 11.17 and 11.18) is 
low to moderate (300-70,000 grains/cm" ). The 
pollen spectrum is rich, and contains many taxa in 
moderate frequency (5-20 percent). Abundant 
trees and shrubs include pine (Pinus), juniper 
(Cupressaceae), paloverde (Cercidium), mesquite 

(Prosopis), and jojoba (Simmondsia). Common 
desert types include agave (Agavaceae), saguaro 
(Cereus type), and cholla (Cylindropuntia). The 
most abundant pollen types are members of the 
Compositae (sunflower family): bur sage (Ambro
sia), wormwood (Artemisia), chicory (Liguliflo-
rae), and other Compositae. Saltsage (Chenopodi-
•dceae-Amaranthus) and grass (Gramineae) are also 
abundant. The riparian vegetation of the nearby 
Salt River is well represented by willow (Salix), 
cattail (Typha-Sparganium), and other less-abun
dant types. Above 30-40 cm, the Room 16 sam
ples contain higher percentages of juniper and mes
quite, possibly recording the historical spread of 
these trees over the past 200 years. Below that 
depth, the Room 16 samples contain more willow 
and cattail pollen, indicating greater stream flow 
or greater effective moisture. Corn (Zea) pollen is 
abundant. It is present in 15 of the 18 Room 16 
samples and in all of the Room 15 samples. It is 
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Figure 11.7. Fbllen diagram for Room 16 samples, plotted by depth of sample. 
Corn (Zeaj is included in the pollen sum. Salix and types to the right of it are not included in the sum 
(the divisor used in calculating percentages). Note 10- and 100-fold changes in percentage scales for 

fungal spores, charcoal, and arthropod feces. Filled bars are for floor samples. 

extremely abundant (over 20 percent) in Catalog 
Nos. 464 and 618 of Room 16 and Catalog No. 263 
of Room 15. Squash (Cucurbitaceae) pollen is pres
ent in two samples from Room 15 and two from 
Room 16. The abundance of corn and squash pol
len indicates intensive and long-term use of 
Rooms 15 and 16. 

Conclusions 

The pollen collection for the Upper Cliff Dwelling 
is very similar to that of nearby archeological and 
lake sites in central Arizona, indicating that the pol
len primarily represents the surrounding natural 
vegetation, with comparatively little human distur
bance of vegetation near the rockshelter. In com
parison, samples from disturbed habitats at sites 
AZ V: 13:127 (ASM) and AZ V: 16:256 (ASM) 
(Overlook Cave; Davis 1993:Figure 1) contain 
high percentages (> 15 percent) of native weeds 
(spiderling [Boerhaavia], spurge {Euphorbia], or 
globe mallow [Sphaeralcea]). The relatively low 
percentages of weed pollen at the Upper Cliff 
Dwelling indicates that agricultural fields were far 
from the site. 

Stratigraphic changes in the pollen profile of 
Room 16 indicate that debris continued to accumu

late into the historical period. Above 3(D40 cm, 
the Room 16 samples contain higher percentages 
of juniper and mesquite, as is shown in pollen 
from other sites in the area during the last 200 
years. A radiocarbon date at 30-50 cm (Beta-
122311) is 370 ± 60 B.P. (cal A.D. 1450-1640) (see 
Figure 11.7). Stratigraphic mixing of the sediments 
may have be responsible for the age discrepancy 
(200 years vs. 370 years). 

The presence of higher percentages of willow 
(Salix) and cattail (Typha latifolia and Typha-Spar-
ganium) pollen below 3CD40 cm in the Room 16 
samples (see Figure 11.7) appears to indicate great
er stream flow or greater effective moisture during 
the postconstruction phase of the occupation of the 
cliff dwelling. Alternately, the pollen of stream-
side plants may have been transported on materials 
such as cattail mats. Transport on utilized plant 
parts should have produced an overrepresentation 
of the pollen of that species. Although cattail is 
the most abundant riparian pollen type, willow is 
nearly as abundant, and alder (Alnus), hackberry 
(Celtis), and ash (Fraxinus) are also present (see 
Tables 11.17 and 11.18). Spores and coenobia of 
algae are not present, which would be expected if 
the pollen of streamside plants had been transport
ed to the site in water. Airborne transport seems 
most likely, indicating an environmental (hydrologic 
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Table I 1.17. Pollen Counts from Room I 5, by Catalog Number 

Sum 
Tracers 
Concentration (grains/cc) 
Deteriorated 

Cercidium 

Cercocarpus 

Cupressaceae 
Pima total 
Rrosopis 

Querela 
Acacia 
Agavaceae 
Cereus type 
Ephedra 
Fouquieria 
Larrea 

Cylhidropimtia 
Platyopuntia 
Rhamnaceae 
Rhus 
Simmondsia 
Simmondsia (small) 
Ambrosia 

Artemisia 

Liguliflorae 
Other Compositae 
Gramineae 
Chenopodiaceae-Anwranr/w.v 
Sarcobatus 
Boerhaavia 
Cucurbitaceae 
Cruciferae 
Eriogonum 
Euphorbia 
Cilia 
Leguminosae 
Lupituis 
Onagraceae 
Plantago 
Polygonaeeae 
Polemoniaceae 
Sphaeralcea 
Solanacea 
Zea 
Abuts 

Salix 

Typlia latifolia 
Typha-Sparganium 
Fern spores 
Selaginella 
Thecaphora 
Fungal spores 
Algal spore 
Charcoal 
Arthropod feces 

131 

301 
35 

23,927 

43 

1 
5 

14 
22 

5 
3 
2 
1 
4 
3 
2 

0 
3 
0 
0 
2 
4 

56 
29 

1 

1 
21 

12 
27 

2 
2 

0 
2 
2 

5 
0 
2 
1 
2 

0 
0 
0 
0 
0 

22 

0 
9 

0 
9 
5 
4 

0 
100 

1 

3,983 
147 

150 

301 
30 

27,915 
79 

1 

0 
2 

26 
10 
0 
0 
1 
4 
3 

0 
0 
5 
0 
0 
1 
4 

34 

26 
1 
2 

21 
11 
22 

0 
3 

0 
0 
1 
3 
0 
0 
0 
3 
0 
0 
0 
1 

0 
37 

0 
9 

0 
11 
2 
9 

0 
134 

6 
3,775 

147 

155 

301 
23 

36,411 
72 

0 
4 
6 

22 

4 
1 

0 
1 

5 
2 

0 
0 
4 
0 
0 
0 
2 

43 
59 

4 

0 
20 

9 
26 

0 
0 
0 
0 
1 

0 
0 
0 
0 
4 
0 
0 
0 
0 
0 

12 
1 
2 
0 
7 
2 
3 
0 

79 

0 
1,390 

142 

157 

301 
25 

33,498 
66 

2 
0 
8 

15 

0 
0 
1 
4 
1 

4 
0 
0 
0 
0 
0 
1 
2 

44 

53 
8 
1 

24 
15 
40 

0 
2 

0 
0 
1 

3 
0 
0 
0 
0 
0 
0 
0 
3 
0 
3 
1 

12 

0 
4 
4 
6 
1 

134 
2 

1,686 
539 

Catalog 

172 

301 
37 

22,634 
71 

0 

0 
3 

27 

0 
1 

0 
3 
6 
5 

0 
0 
2 
0 
0 
0 
2 

44 
27 

2 
1 

20 

9 
23 

0 
3 
1 

0 
5 
3 
0 
0 

0 
3 

0 
0 
0 
2 
0 

38 

0 
8 

0 
3 
5 
4 

0 
67 

3 

4,799 
135 

Number 

182 

301 
46 

18,205 
89 

0 
3 
9 

15 
0 
1 
0 
0 
4 

1 
1 

0 
1 

0 
1 

0 
3 

38 
39 

3 
0 

28 
16 
29 

1 
1 

0 
3 
2 
1 
0 
0 
0 
1 
1 

0 
0 
0 
0 

10 
1 
2 

0 
7 
4 

6 
0 

83 
4 

1,623 
235 

200 

300 
51 

16,366 
52 

0 

0 
8 

18 

0 
0 
0 
1 

9 
2 
0 
0 

12 
0 
0 
0 
7 

40 
39 

10 
1 

22 

13 
23 

0 
1 
1 

0 
2 

1 
0 
1 

0 
4 
0 

0 
0 
0 
0 

33 
0 
1 

0 
20 

1 

9 
1 

175 
0 

2,393 
280 

220 

300 
66 

12,646 
65 

0 

0 
2 

13 

0 
0 
0 
0 
2 

0 
0 
1 

7 
0 
0 
0 
1 

14 
30 

1 

0 
15 

1 
21 

0 
3 

0 
1 

0 
2 
1 

0 
0 
5 
0 
0 
0 
0 
0 

115 
0 
1 

2 
19 
0 
2 

0 
366 

4 
9,882 

439 

211 

301 
28 

29,909 
73 

0 

0 
1 

20 

0 
0 
1 
2 

16 
1 
4 
0 

14 
0 
0 
0 
2 

26 

23 
2 

0 
24 

5 
14 

0 
2 

0 
0 
3 
1 
0 
0 
0 
1 

0 
0 
1 
4 
0 

61 
0 
4 
1 

12 

4 
1 

0 
105 

2 
1,762 

340 

215 

300 
37 

22,558 
82 

0 
1 
0 

24 

0 
1 
1 

0 
12 
1 
2 

0 
27 

1 

0 
0 
2 

20 
22 

1 
1 

16 
1 

40 
0 
9 

0 
0 
3 
9 

0 
0 
0 
2 
0 
1 

0 
0 
1 

27 

0 
1 

0 
8 
5 
2 

0 
33 

0 
4,212 

606 
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or climatic) explanation for the greater percent
ages of stream-side plants during the postcon-
struction phase of occupation at the Upper Cliff 
Dwelling. 

The high percentages of com {Zed) pollen in 
Rooms 15 and 16 (see Tables 11.17 and 11.18) in
dicate human transport of the corn pollen or plant 
parts to the site. Cultivation near the site is pre
cluded by the relatively low percentages of weed 
pollen. Squash (Cucurbitaceae) pollen is present in 
two samples from Room 15 and two from Room 16. 
This is consistent with the deposition of garbage in 
the rooms. 

The nonpollen microfossils provide an interest
ing comparison of the Room 15 and 16 profiles. The 
"lower floors" in both profiles (see Figures 11.6 
and 11.7, also Tables 11.17 and 11.18) have higher 
percentages of fungal spores, charcoal, and arthro
pod feces, but lower pollen concentrations. This 
may be the "dust" that accumulated in the rooms 
prior to their use as garbage receptacles. The high 
percentages of com (Zea) pollen in the floor of 

Room 15, but not the floor of Room 16, may re
flect differences in the uses of the rooms. 

The pollen of the two features of Room 16 
(Catalog Nos. 597 and 618) also differs. Feature 2 
(Catalog No. 618) has abundant (30 percent) com 
(Zea) pollen, but Feature 1 (Catalog No. 597) has 
no distinguishing palynological features. The 
"troweled plaster" sample (Catalog No. 662) is 
unique. It has a very low pollen concentration that 
consists primarily of deteriorated and Cereus-type 
pollen. Cholla (Opuntia), buckwheat (Eriogonum), 
and com pollen also are present (see Table 11.18). 
In addition to pollen, the sample is full of carbon
ized plant cuticle. If the matrix "raw material" of 
the "plaster" contained no pollen, or only degraded 
pollen, and if the few pollen grains present are 
from airfall or from water used in making the plas
ter, then the overrepresentation of Cereus-iype. pol
len may indicate the season of construction. Sa-
guaro flowers in late April-early June, but other 
species, with earlier or later flowering dates, pro
duce this pollen type. 
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Sum 
Tracers 
Concentration (grains/cc) 
Deteriorated 
Unidentified 

Abies 

Cercidium 
Cercocarpus 
Cuprcssaceae 
Pinus total 
Prosopis 
Pseudotsuga 
Quercus 
Acacia 
Agave 
Cereus Type 1 
Cereus Type 2 
Ephedra 
Eoiupderia 
Larrea 
Mimosa 
Nolina 
Cylindropunlia 

Platyopuntia 
Rhamnaceae 
Rhus 
Simmondsia 
Simmondsia (small) 
Ambrosia 
Artemisia 
Ligulifiorae 
Other Compositae 
Chcnopodiaceae-A/Htt ranthus 
Sarcobatus 
Gramineae 
Boerhaavia 
Caryophyllaceae 
Cruciferae 
Cucurbitaceae 
Erodium 
Euphorbia 
Gilia 
Leguminosae 
Onagraceae 
Phacelia 

Plantago 
Platystemon 
Polygonum 
Solatium 
Sphaeralcea 
Zca 
Abuts 
Celtis 
Eraxinus 

Sali.x 
lypha latifoliu 
lypha-Sparganium 
Fern spore 
Selaginella 
Alga spore 
Thecaphora 
Fungal spores 
Arthropod feces 
Charcoal 

309 

299 
85 

9,787 
65 
0 

0 

0 
1 

46 
11 
21 

0 
4 
2 
5 

3 
0 
0 
4 

0 
0 
0 
4 
0 
0 
5 

13 
4 

35 
2 

2 
10 
17 

1 

18 
0 
2 

0 

0 
0 

10 
0 
3 
1 
1 
1 

0 
0 
0 
2 

6 
1 

0 
0 

15 
0 
0 
4 

5 
3 

0 
169 
51 

1,767 

Catalog Number 

334 

301 
25 

33,498 
61 

0 

0 
12 

0 
48 
10 
17 
0 
0 
3 
5 

8 
0 
1 
1 

0 
0 
1 

0 
0 
0 
3 
6 

16 
41 

2 

1 
6 

29 
1 

22 
1 

0 
0 
0 
0 
1 
0 
2 

1 
1 
1 

0 
0 
0 
0 
1 

0 
2 

0 
1 

0 
0 
0 
2 

0 
0 

39 
66 

719 

344 

301 
12 

69,787 
50 
0 

0 
14 

3 
39 
14 
45 

0 
1 
0 
4 
2 

0 
1 

0 
0 
0 
0 
1 
0 
0 
1 

13 
12 
25 

7 
0 

11 
21 

1 
27 

1 

0 
0 
0 
0 
1 

0 
0 
0 
0 
0 
0 
3 
0 
1 
3 
0 
0 
0 
3 
0 
0 
0 
1 
0 
0 

43 
53 

1,176 

398 

300 
252 

3,312 
102 

0 

0 
29 

2 

37 
12 
8 
0 
0 
4 
3 
4 

0 
1 
2 

0 
2 

0 
2 

0 
0 
0 
6 
9 

22 
1 
1 

14 
15 
0 

18 
2 

0 
0 

0 
0 
1 

0 
0 
0 
1 

0 
0 
0 
0 
1 
2 

0 
0 
0 
0 
0 
0 
1 
1 
0 
0 

299 

248 
4,919 

408 

301 
50 

16,749 
91 
0 

0 
1 

0 
24 

4 
17 

0 
0 
1 
4 

3 
0 
4 

0 
0 
0 
0 
0 
0 
1 
2 

4 
27 
21 

1 
4 

23 

26 
0 

23 
0 
0 

10 
0 
2 
3 

0 
0 

0 
0 
0 
0 
0 
0 
1 
4 
0 
4 
0 
3 
0 
3 
0 
0 
0 
0 

297 
15 

3,293 

419 

301 
188 

4,454 
119 
0 

0 
2 
1 

21 

13 
10 
0 
1 

0 
1 

0 
0 
3 
0 

0 
0 
0 
9 

0 
0 
0 
2 

15 
33 

4 

2 
23 
17 

0 
10 
2 

0 
1 

0 
0 
1 

0 
0 
0 
0 
0 
0 
0 
0 
0 

10 
0 
0 
0 

11 
0 
4 
3 
1 

0 
0 

183 
110 

8,893 

428 

300 
28 

29,809 
74 

0 

0 
1 
3 

27 
13 
13 

1 
1 
2 
9 

12 

0 
1 
2 

0 
0 
0 
8 
2 
0 
1 
1 

17 

26 
2 
2 

15 
14 

0 
10 
2 

0 
18 
0 
0 
3 

0 
0 
0 
0 
0 
1 

0 
6 

3 
7 
0 
0 
0 
6 

0 
3 
2 

1 
3 

0 
45 
29 

2,964 

464 

304 
68 

12,438 
77 

0 

0 

0 
0 

10 
13 

1 

0 
2 
2 

0 
0 
0 
5 
0 
1 
0 
0 
9 

0 
0 
2 

0 
7 

33 
0 
2 

12 
13 
0 
9 
3 
0 

0 
0 
0 
0 

0 
0 
2 

0 
0 
0 

0 
0 
0 

100 
0 
0 
0 
1 

0 
6 
0 
1 
1 

10 
132 
106 

3.507 

494 

301 
70 

11,963 
93 
0 

0 
1 
2 

22 
24 
4 
0 
0 
1 
5 

9 
0 
1 
1 
2 

0 
0 

0 
0 
1 
1 
2 

6 

40 
3 

0 
30 
39 

0 
6 
1 

0 
0 
1 

0 
1 

0 
0 
0 
1 

0 
0 
0 
0 
0 
3 
2 

0 
0 
2 

0 
4 
3 
4 
1 

0 
103 
267 

1,999 

230 
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Table 11.18 (continued). 

Catalog Number 

509 551 566 595 597 606 618 661 662 

Sum 300 1 34 50 301 300 230 302 13 
Tracers 189 134 311 396 77 127 357 24 300 
Concentration (grains/cc) 6,229 456 304 351 10,876 6,572 1.792 35,009 121 
Deteriorated 117 26 14 19 72 100 55 79 6 
Unidentified 0 0 0 0 0 3 0 0 0 
Abies 0 0 0 0 1 0 0 0 0 
Cereidiitm 1 0 0 0 0 0 0 27 0 
Cercocarpus 0 0 0 0 0 2 0 1 0 
Cupressaceae 17 1 5 2 23 16 3 42 0 
Pinus total 9 0 3 4 21 41 14 6 1 
Prosopis 5 0 4 0 8 3 0 12 0 
Pseudotsuga 0 0 0 0 0 0 0 (1 0 
Quercus 0 0 0 0 1 0 0 2 0 
Acacia 2 0 0 0 1 2 0 2 0 
Agave 6 0 0 0 1 0 1 7 0 
Cercus Type 1 2 0 1 0 6 1 0 2 3 
Cereus Type 2 0 0 0 0 0 0 3 0 0 
Ephedra 0 0 0 0 0 0 5 2 0 
Fouquieria 2 0 0 0 2 2 0 2 0 
lama 0 0 0 0 0 0 0 1 0 
Mimosa 0 0 0 0 0 0 0 0 0 
Nolina 0 0 0 0 0 0 0 1 0 
Cylindropuntia 5 0 0 0 4 1 9 2 1 
Platyopuntia 0 0 0 0 0 0 1 0 0 
Rhamnaceae 0 0 0 0 0 0 0 0 0 
Rhus 1 0 0 1 2 1 0 2 0 
Simmondsia 4 0 0 0 9 0 2 22 0 
Simmondsiaf small) 12 1 0 2 36 9 3 19 0 
Ambrosia 38 1 3 II 26 34 22 31 1 
Artemisia 0 0 1 0 4 8 0 3 0 
Liguliflorae 2 0 0 0 6 6 6 0 0 
Other Composilac 21 0 1 6 20 22 8 6 0 
Chenopodiaceae-Amaranr/in.v 20 0 0 4 15 22 12 11 0 
Sarcobatm 1 0 0 0 0 3 0 1 0 
Gramincae 11 0 0 1 20 5 3 10 0 
Boerhaavia 1 1 0 0 0 1 2 1 0 
Caryophyllaccae 0 0 0 0 0 1 0 0 0 
Cruciferae 0 0 1 0 0 1 0 0 0 
Cucurbitaceae 1 0 0 0 0 0 0 0 0 
Erodium 0 0 0 0 0 0 0 0 0 
Euphorbia 2 0 0 0 2 2 0 0 0 
Gilia 1 0 0 0 0 2 0 0 0 
Leguminosac 2 0 0 0 0 1 0 1 0 
Onagraccae 2 1 0 0 0 2 9 2 0 
Phacelia 0 0 0 0 0 0 0 0 0 
Plantago 0 0 0 0 0 0 0 0 0 
Platystemon 0 0 0 0 0 0 0 0 0 
Polygonum 0 0 0 0 0 0 0 0 0 
Solatium 0 0 0 0 0 0 0 0 0 
Sphaeralcea 2 0 1 0 2 0 1 0 0 
Zea 11 0 0 0 15 4 69 4 1 
Abuts 0 0 0 0 0 1 0 0 0 
Ccllis 1 0 0 0 0 2 0 0 0 
Fraxinus 0 0 0 2 3 3 0 7 0 
Sola 8 0 0 0 0 0 10 0 0 
Typha lalifolia 0 0 1 1 6 5 2 1 0 
Typha-Sparganium 3 0 0 1 I 1 2 2 0 
Fern spore 0 0 0 0 2 0 1 0 0 
Selaginella 0 0 0 0 0 0 0 1 0 
Alga spore 0 0 1 0 0 0 0 0 0 
Thecaphora 0 21 411 94 147 28 812 67 5 
Fungal spores 189 22 22 74 105 164 120 112 3 
Arthropod feces 108 10,193 23,540 23,898 3,821 3,089 23,251 1,045 20,005 
Charcoal 5,669 
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Chronology: Dendrochronology Assessment 
and Radiocarbon Dating 

Gregory £. 2bx 

I n Elson's (1997) hierarchical organization of 
research themes for Tonto National Monument, 

chronology is identified as one of the lower-order 
specific research questions necessary to approach 
higher-order questions. The Upper Cliff Dwelling is 
well documented as a Gila phase site (ca. A.D. 1350-
1450), primarily through the associated ceramic as
semblage recovered by Steen (1962), Fox (1996a), 
and the 1998 excavation project (see Chapter 5). 
Small percentages of ceramics associated with the 
Roosevelt phase (ca. A.D. 1250-1350) have been 
recovered from the site, but in general, these have 
not been recovered directly from features associ
ated with the habitation structures at the site. Ar
chaic period projectile points recovered from the 
cliff dwelling have all come from disturbed con
texts, primarily from Gila phase age middens (see 
Chapter 6). Test excavations below the Gila phase 
floors in Room 16 suggest that construction of the 
cliff dwelling may have eradicated any evidence 
of earlier prehistoric occupations at this location. 

The beginning and ending dates for the Roose
velt and Gila phases are based primarily on the 
appearance of ceramic horizon markers in the ar-
cheological record and, as such, are "fuzzy" rather 
than precise. Of importance here, the inception of 
the Gila phase, which is based on the introduction 
of Gila Polychrome, may be as early as A.D. 1320 
or 1325. Furthermore, the end of the Gila phase is 
not entirely certain, as there is no introduction of 
new, datable decorated ceramics into the basin that 

could be used as horizon markers. Because the ce
ramic assemblage at the Upper Cliff Dwelling ap
pears to be less contaminated than other Gila phase 
sites in the Tonto Basin, the opportunity to develop 
additional chronological data that may clarify the 
beginning and end of the phase may exist at the 
site. Precision in that dating is the key, and dendro
chronology is one way to achieve it. Unfortunate
ly, it appears that the Upper Cliff Dwelling may 
lack suitable wood and charcoal for use in dendro-
chronological studies. 

Dendrochronology Assessment 

As Elson (1997:42) correctly noted, radiocarbon 
dates from the Gila phase are not of much use, and 
are, in fact, ineffective for addressing chronologi
cal problems. His criticism of previous attempts 
(Fox 1996a) to use radiocarbon dates to infer the 
temporal range of occupations at the Upper Cliff 
Dwelling are warranted. His solution to the prob
lem, however, which involves the assessment of all 
wood and charcoal for its ability to yield tree-ring 
dates, may be a difficult endeavor. Following the 
research design (Elson 1997:42), the 1998 excava
tion project collected all wood and charcoal larger 
than 1 inch (2.5 cm) in diameter from Rooms 15 
and 16. These samples were submitted to the Uni
versity of Arizona's Laboratory of Tree-Ring Re
search for evaluation and assessment. The results 
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of that assessment (see Appendix H) were disap
pointing at best. 

The Laboratory of Tree-Ring Research exam
ined 7,050 charcoal and wood specimens from the 
1998 excavations. A total of 207 samples contain
ing multiple fragments of wood, charcoal, or both 
was studied by the lab. According to the letter re
port submitted to WACC (see Appendix H), the 
7,050 samples are estimated to represent a mini
mum of 463 trees. Unfortunately, none of these 
samples could be dated (see Appendix H). 

By far the greatest amount of information de
rived from the assessment of these charcoal sam
ples is the identification of species and the ob
served differences between the species content of 
Rooms 15 and 16. Dering has synopsized the spe
cies information developed by the Laboratory of 
Tree-Ring Research in Chapter 11, and he has in
corporated those identifications into the results of 
the macrobotanical analysis. The results of the as
sessment regarding differences between the two 
rooms are repeated here from Appendix H. 

Some interesting information emerges from the 
species distributions within each room. Ninety-
one percent (5,832 samples) of the 6,409 speci
mens from Room 15 are nonconifers, with "un
identified" comprising the largest category (3,246 
samples) and Populus (2,441) making up the larg
est identified group. Smaller numbers of syca
mores (40), and boxelders (105) round out the 
nonconifer assemblage. Conifers comprise only 
nine percent of the collection. The large number 
of ponderosa pines (238) is something of a sur
prise as are the 48 fragments of spruce or fir. My 
guess is that most, if not all, [of] these samples 
originated as driftwood brought down from 
higher elevations by the Salt River. . . . 

Nonconifers (552 samples) comprise 86 per
cent of the 641 samples from Room 16, with 523 
unidentified samples (82 percent) dominating the 
assemblage. In contrast to Room 15, there are on
ly 13 Populus samples (two percent as opposed 
to 38 percent from Room 15) and no sycamores or 
boxelders from Room 16. . . . With only pinyons 
and junipers represented, the conifer assemblage 
differs from that of Room 15 as well. There are 
no ponderosa or spruce/fir samples that might be 

attributed to the use of driftwood, and the pinyons 
and junipers could have been acquired locally. 
Whether these differences in species composition 
represent a time difference is unknown, but they 
clearly represent a major difference in wood pro
curement procedures between these two rooms. 

As the Laboratory of Tree-Ring Research con
tinues to develop their comparative database, there 
remains some hope that samples from the Upper 
Cliff Dwelling may contribute to more precise dat
ing of the Gila phase. However, testing a large 
number of specimens that ultimately produce no 
datable wood is an expensive, and perhaps fruit
less, endeavor. Regardless, Elson's recommenda
tion to assess charcoal and wood for dating should 
continue in the context of any future projects. 

Radiocarbon Assays 

As noted previously, Elson's criticism of radio
carbon dating is a valid and practical one. The 
calibration curve for the time period during which 
the Upper Cliff Dwelling was occupied poses 
more problems than solutions. Rice and Redman 
(1996:13) characterize the problems as follows: 

The tree-ring calibration curve used to correct 
radiocarbon determinations is exceedingly flat 
throughout the fourteenth century, with as many 
as five reversals. When calibrated, the first sigma 
range associated with radiocarbon dates in the 
fourteenth century spans essentially the full cen
tury, from A.D. 1280 to about A.D. 1400. 

McCartney and Lindauer (1996:383) express 
the same problem somewhat differently: 

Much of the periodicity reflected in the data can 
be attributed to behavior of the calibration curve 
discussed by McCartney et al. (1994). Specifi
cally, there are two periods of fluctuation where 
the curve reverses direction between approxi
mately 1040 to 1180 and again between 1300 and 
1420. Any date for which the one- or two-sigma 
range intercepts these intervals tends to have cali
brated ranges coinciding with the upper or lower 
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end of that interval. Thus, we observe several 
dates whose calibrated ranges either end or begin 
near these approximate times. This variation in 
precision must be kept in mine [sic] as the results 
are interpreted. 

Regardless of these real problems with radiocar
bon dates from this period, 12 samples were submit
ted to Beta Analytic, Inc., for radiocarbon assays. 
Of these, four specimens were from Room 15, and 
seven from Room 16. The last specimen was a 
sample of a sprang-like textile from Room 5 in the 
Upper Cliff Dwelling taken from the WACC muse
um collections. Specimens from Room 15 includ
ed two charcoal samples (one from a roof beam 
and one from the Feature 3 fill) and two maize-cob 
samples from the floor. From Room 16, two sam
ples were maize cobs, one sample was charcoal, 
and one sample was grass from Feature 1. The re
maining three samples were textile fragments from 
the area of the plaster floors. Table 12.1 provides 
the radiocarbon determinations, organized by 
rooms, corrected dates, and calendrical ages of 
the samples. 

As anticipated, there were no surprises in the ra
diocarbon dates. Central tendencies of the reported 
dates are either within the range or near the start or 
terminal date of the Gila Phase, ca. A.D. 1350-1450. 
The exceptions to this are three central tendencies 
at A.D. 1295 and one central tendency at 1495. At 
one sigma (68 percent probability), however, all of 
these dates fall within the time frame of the Gila 
Phase (ca A.D. 1350-1450). Rice and Redman's 
(1996:13) evaluation of the calibration curve is 
pertinent to an evaluation of the dates derived in 
the context of this project. At one sigma, virtually 
all of these dates encompass nearly one century, 
whereas at two sigma (95 percent probability), 
they span nearly a 200-year period. McCartney 
and Lindauer (1996:415—416) faced similar prob
lems with the use of radiocarbon dates in their 
attempt to temporally fix the abandonment of 
Schoolhouse Point Mound. Three radiocarbon 
assays from that project provide the strongest sup
port for fixing Gila phase abandonment sometime 
around A.D. 1400. 

One interesting date is from Feature 1, the grass 
concentration in Room 16. This feature was located 

approximately 15-20 cm below the fill surface in 
the room (between 30 and 50 cm b.d.). This eleva
tion is approximately 25 cm above the upper floor 
of the room. At two sigma, the age range of the as
sayed sample dates from A.D. 1430 to 1655. Ac
knowledging the lack of precision due to problems 
in the calibration curve, this date range, coupled 
with the feature's stratigraphic position, may sup
port the suggestion presented in Chapter 4 that this 
feature postdates abandonment of the room, and 
possibly abandonment of the site proper. 

Relative Dating 

No temporally diagnostic ceramics were recovered 
from distinct feature contexts. Rather, all of the ce
ramic materials were recovered from transformed 
secondary contexts. As a result, no new insights 
into the popularity curves of Gila or Tonto Poly
chromes are provided. This investigation must rely 
on established ceramic chronologies (see Chap
ter 5). Because of the disturbed room contexts, no 
formal ceramic cross dating was attempted. Given 
the high percentage of Gila Polychrome and the 
low percentage of Tonto Polychrome, the ceramic 
collection from Rooms 15 and 16 appears to date 
to A.D. 1350-1375 (J. Jefferson Reid, personal 
communication 1999). We do know, however, that 
formal ceramic cross dating used to estimate termi
nal floor ages of the Gila phase rooms at School-
house Point Mound suggests that the occupation of 
that site ended sometime at or around A.D. 1400. 
McCartney and Lindauer (1996:416) suggest that 
if the Gila phase occupation continued at that site 
into the fifteenth century, the occupation declined 
in intensity. 

Projectile points from the Upper Cliff Dwelling 
are also useful indicators of relative age. Although 
projectile points dating to the Archaic period were 
recovered from the midden deposits, no evidence 
of an intact Archaic component at the shelter has 
been identified to date. A number of Classic period 
and Late Classic period projectile points were 
found in the two rooms, including Classic triangu
lar points (A.D. 10507-1450) (Sliva 1996) and Late 
Classic side-notched points (A.D. 1350-1450) 
(Sliva 1996). 
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Table 12.1. Radiocarbon Dates from Rooms I 5 and 16, 1998 Excavations 

S3 
U3 

Provenience, by Room 

Room 15 

X.3/6, 188-207 cm b.d. 

X8/10, 228cmb.d. 

XI, 210-216 cm b.d. 

X3, 210-229 cm b.d. 

Room 16 

Feature 4. 85 cm b.d. 

X5. 30-50 cm b.d. 

X5. 75 cm b.d. 

X6. 86 cm b.d. 

X6. 88 cm b.d. 

X9. 77 cm b.d. 

X.3. 70 cm b.d. 

TONT ACC No. 00009, 
Cat. No. 801. Room 5 
surface to fill 

Sample Type 

roof beam charcoal 

charcoal 

maize cob 

maize cob 

charcoal 

grass 

maize cob 

maize cob 

textile fragment 

textile fragment 

textile fragment 

textile fragment 

Context 

fill above room floor 

Feature 4. room floor 

room floor 

room floor 

Feature 4, room floor 

Feature 1 

upper floor 

lower floor 

below lower floor 

between floors 

above upper floor 

unknown 

Lab ID Number 

Beta-122314 

Beta-122315 

Beta-122316 

Beta-122317 

Beta-122310 

Beta-122311 

Beta-122312 

Beta-122313 

Beta-122318 

Beta-122319 

Beta-122320 

Beta-122321 

Analysis Type 

standard radiometric 

standard radiometric 

standard AMS 

standard AMS 

standard AMS 

standard radiometric 

standard AMS 

standard AMS 

standard AMS 

standard AMS 

standard AMS 

standard AMS 

'V3c 
Ratio 
(%o) 

-24.0 

-28.9 

-11.2 

-12.5 

-22.5 

-22.7 

-10.3 

-11.0 

-24.1 

-15.9 

-24.5 

-22.3 

Conventional 
Radiocarbon Age 
(BR + 1 sigma)a 

690 ± 50 

510 + 50 

600 ±40 

590 ±40 

650 ± 40 

370 ± 60 

590 ± 40 

550 ± 40 

550 ± 40 

690 ± 40 

690 ± 40 

630 ± 40 

Intercept of 
l4C Age with 

Calibration Curve, 
cal AD. 

1295 

1425 

1395 

1400 

1305 

1495 

1400 

1410 

1410 

1295 

1295 

1310 
1355 
1385 

A.D. 1 Sigma 
(68% Probability) 

cal A.D. 

1280-1310 
1365-1375 

1410-1440 

1310-1365 
1375-1410 

1310-1355 
1385-1410 

1295-1325 
1340-1390 

1450-1640 

1310-1355 
1385-1410 

1400-1425 

1400-1425 

1285-1305 

1285-1305 

1300-1400 

AD. 2 Sigma 
(95% Probability) 

cal A.D. 

1260-1400 

1325-1340 
1390-1460 

1295-1420 

1300-1425 

1285-1405 

1430-1655 

1300-1425 

1310-1355 
1385-1435 

1310-1355 
1385-1435 

1270-1325 
1340-1390 

1270-1325 
1340-1390 

1290-1410 

* Uncalibrated radiocarbon ages are based on the 5,568-year half life of 14C. Radiocarbon years before present is set at AD. 1950. 
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Summary 

At the current time, it is not possible to determine 
precise, absolute ages for the occupation of the 
Upper Cliff Dwelling. Two attempts (in 1995 and 
1998) to recover suitable wood and charcoal sam
ples for tree-ring dating have failed. To date, 15 ra
diocarbon dates have been run, all of which suffer 
from the calibration curve problems summarized 
above. However, the failure to produce samples 
suitable for tree-ring age estimates should not pre

clude future attempts to generate that data. Future 
researchers should continue to follow Elson's pro
tocol and submit wood and charcoal for evaluation 
and assessment. The presence of ponderosa pine in 
Room 15, coupled with the presence of a Douglas 
fir central support post in the Lower Cliff Dwell
ing, suggest that datable wood may be present at 
Tonto National Monument. As more information is 
gathered for tree-ring studies, current and future 
samples from these sites may some day produce 
more precise temporal information. 
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Summary 
Gregory £ 9ox 

The NPS has gone through great effort and ex
pense to avoid excavation of Rooms 15 and 

16 in the Upper Cliff Dwelling. The staff at Tonto 
National Monument take seriously their mandate 
to preserve and protect these prehistoric Native 
American cliff dwellings. After nearly five years 
of study focused on identifying the sources of ad
verse impacts to these rooms and mitigative mea
sures to alleviate them, the solution was deter
mined to be formal archeological salvage of the 
cultural deposits. Swann (1997:11) has eloquently 
stated this conclusion: 

In the more remote (and more damaged) Upper 
Ruin, the squirrels are attracted to the unexca-
vated rooms, where logistics alone make regular, 
intensive removal efforts difficult and expensive. 
. . . In the long run, archaeological and structural 
solutions, though expensive, may provide better 
approaches for solving this problem. 

There are no real solutions to the water prob
lems plaguing this section of the cliff dwelling. The 
fractured bedrock above Rooms 15 and 16 cannot 
be plastered or repaired, and, short of constructing 
a modern roof over the structures, water will con
tinue to drip, trickle, and pour into the rooms dur
ing wet years and heavy downpours. Water also 
will continue to flow along the travertine and bed
rock deposits underlying the cliff dwelling. Remov
ing sediments and cultural deposits from the area 
circumscribed by room walls should, however. 

alleviate the stress loads caused by saturated soils 
placing pressure on the walls. 

From an NPS management perspective, the ex
cavations of Rooms 15 and 16 have been success
ful: The effects of continuing rodent activity and 
water seepage on cultural materials in the rooms 
have been mitigated. Furthermore, excavations of 
the cultural deposits in these rooms allowed NPS 
staff an opportunity to better evaluate and imple
ment stabilization needs. As a federal land-manag
ing agency charged with preserving and protecting 
natural and cultural resources, the NPS chose ex
cavation of these resources as the last option in a 
long, multiyear effort to mitigate the deleterious 
effects of natural phenomena, including rodents 
and water. 

The following summary serves to highlight the 
results of the excavations and subsequent analyses. 
Simply put, as a thematic caveat of this report, the 
research potential of the cultural materials recov
ered from these two excavated rooms was reduced 
because of the highly disturbed nature of the depos
its. The rooms appear to have been abandoned dur
ing the site's prehistoric occupation and were sub
sequently used as garbage dumps by occupants of 
other rooms. No intact floor assemblages were 
present that could be used to address high-order 
research questions (e.g., activity areas, social struc
ture, and discard and storage behaviors). There were 
intact features in the floors of these rooms but the 
extensive and pervasive nature of the rodent dis
turbances in the rooms have upset the inter- and 

239 



Archeological Investigation of Rooms I 5 and 16 at the Upper Cliff Dwelling 

intrarelations between these nontransportable arti
facts and the surrounding cultural materials. That 
said, limited information useful for understanding 
the prehistory of the Tonto Basin during the period 
of approximately A.D. 1300-1450 was generated 
by this project. 

Elson's (1997:37) hierarchical research design 
identifies integrity of deposits and site formation 
processes, chronology, and paleoenvironmental 
reconstruction at the base of the hierarchy. These 
lower-order themes establish the recovery context, 
time, and place. At the top of the hierarchy are 
areas of inquiry into prehistoric social and political 
organization—research themes that attempt to un
derstand human behavior. In addition to the themes 
identified by Elson, other questions may be posed, 
including how the Upper Cliff Dwelling "fits" with
in archeological interpretations of the Gila phase 
in the Tonto Basin. Some interesting information 
developed in the context of this report may shed 
light on that fit. 

In addressing the lowest level of the established 
research hierarchy—site integrity and formation 
processes—one should note that cultural deposits 
in Rooms 15 and 16 were formed primarily during 
the prehistoric occupation of the site as middens. 
Consequently, using Schiffer's (1976, 1987) defini
tions, most of the cultural materials are considered 
to be secondary deposits. Both rooms were aban
doned during the continuing occupation of the site 
as evidenced by the development of middens con
taining prehistoric materials in the rooms. Based 
on the vertical distribution of plainware ceramic 
body sherds, it appears that Room 15 was aban
doned before Room 16. Ceramic refuse was depos
ited into the room through the common doorway 
between Rooms 15 and 16 and apparently did not 
enter the room through the now-sealed doorway 
between Rooms 14 and 15. 

Evidence of intense burning was prevalent in 
Room 16. Portions of the plaster floors were oxi
dized to a bright orange color, whereas other areas 
were stained black from charcoal and ash. Adobe 
roof fall was consistently fired to a terra cotta hard
ness, quantities of the lithic debitage exhibited pot-
lid fractures, and plainware ceramics exhibited 
rehiring colors suggesting an approximate tempera
ture of 800°F (Heidke 1999; Heidke, personal com
munication 1999). Several of the decorated sherds 

were stained so black that sorters in the lab origi
nally classified them as plainware sherds and in ad
vertently included them in the ceramic sample sent 
to the Center for Desert Archaeology for analysis 
of plainware temper. Furthermore, during the 
course of the excavation, several fragments of car
bonized textiles were noted, but could not be recov
ered because of their burned condition. 

Architecture 

The plaster floor in Room 15 was constructed on 
a partially filled cell. The western portion of the 
room lies directly above travertine and roof-fall 
deposits, whereas the eastern portion of the room 
is introduced fill. Within Room 15, the prehistoric 
occupants appeared to have had trouble bonding 
the northern ends of the west and east walls to the 
rockshelter walls. Both of these corners have pre
historic adobe-and-rock buttresses binding the wall 
to the shelter. It appears that the northeastern cor
ner buttress may have been constructed while the 
room was still occupied, as its base is on or near the 
plaster floor. The northwestern buttress is much 
larger and was constructed on oxidized eolian sedi
ments. This buttress was most likely built after 
Room 15 was abandoned and burned. Thus, archi
tecturally, several new bits of information were re
vealed. In addition, a previously unknown sealed 
doorway in the common wall between Rooms 14 
and 15 was discovered. Based on the alignment of 
stones in the doorway, the doorway was sealed 
from the Room 14 side. 

Additional architectural information was gained 
from Room 16. The lower plaster floor was con
structed on leveled roof-fall deposits. The base of 
the common wall between Rooms 15 and 16 is lo
cated well below the plaster floor on the Room 16 
side and virtually on the same plane as the plaster 
floor on the Room 15 side. This suggests the exca
vation of a terrace-like step during the construction 
of the two rooms. The doorway between Rooms 16 
and 17 was sealed prior to the construction of the 
upper floor in Room 16. The lower floor had an 
adobe post support offset from the midline of the 
room, suggesting that part of the room's roof may 
have incorporated the sloping wall of the rockshel
ter. Additional support for this inference is found 
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in the deep concentration of fired adobe roof fall in 
the eastern portion of the room. 

Chronology 

At the next level of the hierarchy—chronology and 
paleoenvironmental reconstruction—no new defin
itive chronological information was developed. 
Although some 7,050 specimens of charcoal and 
wood were examined by the University of Arizo
na's Laboratory of Tree-Ring Research, no speci
mens could be dated. To date, nearly every lintel, 
doorpost, central support post, viga, and other 
wood on the floors of rooms in the Upper Cliff 
Dwelling have been sampled and assessed for their 
suitability to be dated by dendrochronological 
methods. A few upper-story door lintels have not 
been sampled. Although this assessment program 
has not yet produced a tree-ring date, the assess
ment program suggested by Elson should continue, 
regardless of its productivity to date. The Upper 
Cliff Dwelling has the greatest potential for yield
ing wood suitable for tree-ring dating of any site in 
the Tonto Basin because of the extraordinary pres
ervation of botanical remains. 

Analysis of Material Culture 

The material culture recovered from the 1998 exca
vations provides little new information. Analysis of 
ceramics, ground stone, modified shell and bone, 
and fabrics, revealed no new insights into the Gila 
phase occupation of the Tonto Basin. Few detailed 
analyses were undertaken because of the disturbed 
context of the two rooms. Two areas of note, how
ever, are found in this report—the temper analysis 
conducted by Heidke and Miksa (see Chapter 6) 
and the analysis of recovered macrobotanical mate
rials by J. Philip Dering (see Chapter 11). 

Heidke and Miksa's study of plainware ceramic 
tempers lends some new insight into ceramic pro
duction at the Upper Cliff Dwelling. Based on 
their results, it appears that much of the plainware 
ceramics recovered from the site are of localized 
manufacture using the adjacent Roosevelt Petro
facies as temper. The second most frequent petro
facies identified was the Ash/Pinto Petrofacies or 

Ash Petrofacies. These sources are in close proxim
ity to, and have been associated with, ceramic pro
duction at the Schoolhouse Point Mound site, the 
largest Gila phase site in the Tonto Basin during 
the occupation of the Upper Cliff Dwelling. Simon 
(1996; Simon and Rice 1996) provides a compre
hensive discussion of ceramic production at this 
site. 

Dering's study of macrobotanical remains pro
vides three interesting points. First, the presence 
of recent invasive species at the floor levels of 
Room 16 supports the determination that the de
posits are disturbed. Second, a large number of ba
sin-floor and cultivated species are represented in 
the botanical remains from the Upper Cliff Dwell
ing. Dering suggests that this representation may be 
interpreted as the site occupants having access to 
both agricultural fields and bottomland resources. 
Third, Dering's comparison of carbonized seeds 
from the Upper Cliff Dwelling with similar assem
blages from other sites in the basin suggests that 
the botanical assemblages are highly similar. That 
is, the rich botanical assemblage from the Upper 
Cliff Dwelling appears to be an issue of preserva
tion rather than of different procurement or access 
strategies. 

Dering's comparison of the preserved macrobo
tanical remains is an important issue. These results 
indicate that inhabitants of the Upper Cliff Dwell
ing had access to a full range of botanical resources 
in a variety of topographic and ecological zones. 
The results of the study appear to put to rest the 
suggestion that the Upper Cliff Dwelling func
tioned as a specialized locality for procurement of 
upland resources (see Rice 1990). In addition, it 
does not support Fish and Fish's (1992) suggestion 
that "platform mounds functioned to integrate 
groups in the upland and riverine portions of the 
basin, each of whom exploited different resource 
zones" (Elson 1997:46). Nor do the results of Der
ing's study support Tagg's (1985:146) suggestion 
that the cliff dwelling sites "probably supplied the 
core area with resources not locally available to 
the valley trade centers." 

As Elson (1997:46) noted, the recent large-scale 
projects in the Tonto Basin also have tended to re
ject the model of differential resource procurement 
strategies between upland and lowland sites. Der
ing's analysis in Chapter 11, coupled with Heidke 
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and Miksa's analysis in Chapter 6, tends to indi
cate that the Upper Cliff Dwelling was a local set
tlement with some ties to Schoolhouse Point, and 
that it functioned like any other small-sized settle
ment in the basin. The difference between the Up
per Cliff Dwelling and other similar-sized, Gila 
phase occupations in the basin appears to this 
author to lie more within the realms of its virtually 
single-component nature, differential preservation, 
topographic setting, and proximity to irrigated agri
cultural fields. Its role in the prehistoric social and 
political organization in the basin, however, re
mains unclear. 

A third specialized study contained in this vol
ume also lends some insight into resource procure
ment in the Tonto Basin. M. Steven Shackley's 
obsidian sourcing study (see Chapter 7), although 
based on a very small sample, suggests that the dif
ferential procurement strategies indicated for ear
lier prehistoric occupations in the Salt and Tonto 
arms of the basin are not present in the Upper Cliff 
Dwelling assemblage. Rather, the occupants of the 
site appear to have had access to sources from all 
areas. Again, the small sample analyzed cannot 
lead to a definitive conclusion at this time, but the 
results promote continuing on this line of inquiry 
in the future. 

The need to excavate two rooms in the Upper 
Cliff Dwelling was viewed as an important oppor
tunity to expand the work originally supervised by 
Paul Ezell in 1940 and subsequently reported on 
by Steen (1962). The work conducted by Ezell re
flected standard practices of the period, in that lit
tle of the excavated sediments were screened at 
the Upper Cliff Dwelling. Additionally, it appears 
that only the larger fragments of textile, charcoal, 

wood, and ceramics were retained. Although initial 
small-scale testing suggested the presence of intact 
floors in the rooms, and remnant floors were identi
fied, most evidence of the prehistoric occupation 
of the rooms was obliterated by the contemporane
ous inhabitants of the shelter and the later inhabi
tants, rodents. 

Although the integrity of the archeological 
deposits in Rooms 15 and 16 is considered to be 
compromised, attempts were made by the various 
authors of this report to produce descriptive analy
ses that will document the room contents for inter
ested researchers. Considerable effort and discus
sion preceded the decision not to engage in analy
ses where the results could be used to address the 
higher-order research questions detailed by Elson 
(1997). The nature of the deposits (transformed 
secondary refuse) coupled with the lack of chrono
logical precision in dating both features and arti
facts suggested that any such analyses would lack 
validity (Brim and Spain 1974). 

Finally, no amount of excavation at the Upper 
Cliff Dwelling can ameliorate the problems caused 
by rodent activity. Excavation and analysis of the 
cultural deposits and materials from Rooms 15 and 
16, however, have halted further deterioration of 
these materials. Rodents will continue to be active 
in this area of the cliff dwelling and will most 
likely continue to undermine walls and wall inter
sections. Tonto National Monument staff, in con
sultation with ruins stabilization specialists and the 
Arizona SHPO, are implementing suggested pro
grams to alleviate this problem. Only time and 
continued monitoring will reveal whether these 
practices are successful. 
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Documentation Plan: Archeological Investigations 
at the Upper Cliff Dwelling (AZ U:8:48 [ASM]), 

Tonto National Monument, Gila County, Arizona 

The National Park Service proposes to conduct ar
cheological investigations at Tonto National Mon
ument, Gila County, Arizona in the Upper Ruin 
(AZ U:8:48 [ASM]) in order to mitigate the long-
term adverse effects of rodent damage in Rooms 15 
and 16. The monument is managed by the National 
Park Service (NPS) and is currently in the Inter-
mountain Region, NPS. Archeological investiga
tions will be conducted by professional staff from 
the Western Archeological and Conservation Cen
ter (WACC) NPS in consultation with the Arizona 
State Historic Preservation Office and appropriate 
Native American groups. The monument was es
tablished in 1907, and this site was automatically 
listed on the National Register of Historic Places 
with the signing of the National Historic Preserva
tion Act of 1966 for its association with the Salado 
culture. Formal National Register documentation 
was completed in 1987 by Susan Wells of WACC 
and the Upper Ruin is identified in that document 
as a contributing element of the Tonto National 
Monument Archeological District (considered to 
be significant at a national level under criterion d 
[Title 36 CFR 60]). 

This Documentation Plan provides details of a 
plan for mitigating the adverse effects of long-term 
rodent impacts in two rooms of the cliff dwelling. 
The plan provides supplementary information for 
use by those involved in consultation pursuant to 
Title 36 CFR 800. In addition to the Documenta
tion Plan, a Human Remains Discovery Plan is 

attached to address Native American Graves Pro
tection and Repatriation Act issues. This plan will 
be forwarded to Native American groups with an 
interest in the Monument. 

Description of the 
Undertaking and Its Effects 
The proposed project is a data-recovery project as
sociated with on-going ruins stabilization and pro
tection at the site. Specifically, the data-recovery 
project is intended to mitigate the adverse impacts 
of rodent activity and water seepage to significant 
archeological deposits in Rooms 15 and 16 (Fig
ure 1 [see Figure 1.2, this volume]). The NPS has 
documented the continuous and on-going damage 
for a number of years (see Swann et al. 1995). Mul
tiple attempts and methods have been tried to pre
vent and stop rodent damage in these rooms. How
ever, Swann et al.'s study has concluded that it is 
impossible to completely prevent future rodent 
damage in these rooms. The proposed excavations 
are limited to the most serious rodent-impact areas 
in the Upper Ruin. The area of proposed excava
tion/data recovery encompasses all archeological 
deposits and overburden in Rooms 15 and 16. 
Since these rooms are in the interior of the cliff 
dwelling, and excavated matrices will require trans
portation outside of these rooms for screening, 
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indirect impacts may occur in other rooms as well. 
The area of potential effect (APE) in these indirect 
impact areas (Rooms 6, 7 and 14) will be mini
mized by protecting the floor with either tarps or 
plywood flooring. All work will be done by hand, 
and will meet the standards of the NPS's Cultural 
Resource Management Guidelines (NPS-28). 

Excavation of the archeological deposits in 
Rooms 15 and 16 will create an impact to the site. 
The NPS proposes to remove these deposits using 
standard archeological methods and techniques, to 
analyze the recovered features and artifacts, and to 
produce a professional-level report of our findings 
similar in content, orientation, and design as that 
completed by Fox (1996). 

The NPS is of the opinion that completing these 
tasks will provide mitigation of the existing adverse 
impacts of water rodent damage and any other im
pacts associated with excavation and stabilization 
of these rooms. The archeological work will be 
conducted by the NPS Western Archeological and 
Conservation Center under the overall supervision 
of Trinkle Jones, NPS Consulting Archeologist for 
Tonto National Monument. Fieldwork, analyses, 
and report completion will be supervised and per
formed by Project Archeologist Greg Fox and 
other WACC staff. 

Native American Consultation 

Tagg's (1985) park-wide survey documented the 
presence of Archaic, Salado, Hohokam, and Apache-
Yavapai sites within the monument. Native Ameri
can consultation will be on a government-to-gov-
ernment basis and primary contact will be through 
the Superintendent of Monument. At the present 
time, NPS has determined that the Hopi Tribe and 
Zuni Pueblo claim a cultural affinity with the Tonto 
Basin area and the Hohokam and Salado cultures 
in particular. In addition, the Salt River Pima-Mari
copa Community, San Carlos Apache Tribe, Tonto 
Apache Tribe, and White Mountain Apache Tribe 
will be consulted on this project. Initial telephone 
contacts with representatives of the Yavapai on pre
vious mitigation activities at the Upper Ruin, indi
cate that they do not wish to participate in consult
ation on the project. However, the tribe will be 
recontacted for this project. Since the potential 

exists for the discovery of human remains, Native 
American groups will be appraised of that poten
tial. To accommodate their concerns under the Na
tive American Graves Repatriation Act (NAGPRA), 
a human burial discovery plan has been formulated 
and will be sent to the individual groups for their 
comments. 

Description of 
Cultural Resources and 
Previous Investigations 

The Upper Ruin at Tonto National Monument is 
representative of a Salado, Gila phase occupation 
dating between A.D. 1300 and 1400 (Pierson 1962; 
Smiley 1951; Steen et al. 1962). Various Apache-
Yavapai groups occupied the area of the monu
ment from the time of Euroamerican contact until 
the mid-nineteenth century (Tagg 1985). The two-
story cliff dwelling consists of 32 room founda
tions in various stages of repair and an open area 
(Area A) at the back of the shelter. 

Adolph Bandelier was the first to record the 
cliff dwellings at Tonto NM in 1883 (1892:425-
428). During the period between Bandelier's initial 
recording and the 1920s, the site was both a tourist 
attraction and a popular location for pothunting 
and vandalism (see Guthrie 1994:2-4). Minor 
work including mapping and limited excavations 
were performed at the site between 1920 and 1935. 
Since the 1940s seven documented stabilization 
efforts (Caywood 1945; Lorrain 1990; Mayer 
1965; NPS 1991, 1992; Richert 1957; Steen 1940) 
and one partial excavation (Steen et al. 1962) have 
been conducted at the Upper Ruin with several 
minor repairs made as needed (see Guthrie 1994 
for a full description of previous work). Additional 
work was completed by Fox (1996) in 1995 with 
this salvage project oriented toward establishing 
water control in Area A. 

The site is noted for the excellent preservation 
of cotton textiles. Tagg (1985) included the Upper 
Ruin in his monument-wide survey and Susan Wells 
identified the site as a contributing element of the 
Tonto National Monument Archeological District. 
Recent work in the area sponsored by the Bureau 
of Reclamation is completed with four published 
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research designs/strategies available (Ciolek-Tor-
rello et al. 1990; Doelle et al. 1992; Macnider and 
Effland 1989; Rice 1990) for the general area. In 
addition, the multi-volume reports on these investi
gations by Arizona State University, Desert Archae
ology, and Statistical Research provide the most 
recent synopses of current views and hypotheses 
on the prehistoric occupations in the vicinity of the 
Monument and serve as a guide for our recovery 
efforts and research design. 

Research Objectives 

Because the scope of the proposed excavations is 
limited, it will be difficult to address complex re
search questions within the context of this project. 
However, a concerted effort will be made to maxi
mize the information from the estimated four to 
eight cubic meters of deposits excavated. WACC 
previously reviewed a variety of research designs 
for the Roosevelt Lake project and surrounding ar
eas (Ciolek-Torrello et al. 1990; Doelle et al. 1992; 
Macnider and Effland 1989; Rice 1990) and have 
drawn our basic areas of inquiry from those sources. 
Ten general research themes have been identified 
by the Tonto National Forest (Macnider and Eff
land 1989), and the Bureau of Reclamation has 
identified 15 thematic Study Evaluation Units 
(SEUs) in conjunction with the Roosevelt project. 
In general the SEUs identified are too broad-based 
to be addressed by the limited excavations at the 
Upper Ruin. 

Elson (1997) has completed a research design 
for both the Upper and Lower Cliff Dwellings at 
Tonto for the park. In this document (attached), El
son identified seven research themes that include 
questions focusing on: (1) integrity of deposits and 
site formation processes, (2) chronology, (3) paleo-
environmental reconstruction, (4) site and feature 
function, (5) economy, (6) demography, and (7) so
cial and political organization. Although several of 
these themes are of a fairly high order of research 
requiring extensive comparative studies, recovery 
and analyses of materials from Rooms 15 and 16 
will be directed at developing data suitable for 
those comparative studies. As Elson (1997:55) 
noted: 

However, not all excavated contexts will provide 
data relevant to each and every research issue. 
Also, some research issues will probably take on 
greater importance as specific types of data are re
covered, while others will prove to be less fruit
ful avenues for investigation. Therefore, it is 
necessary to have a general conceptual scheme 
for integration of these data in relation to the re
search issues—one that can accommodate the re
alities that develop as data are recovered. 

The results of recent excavations in the Upper 
Ruin (Fox 1996) suggest that questions 1 through 
4 above can be addressed in the course of this pro
posed project. The caveat to this statement is de
pendent, of course, on the quantity and quality of 
cultural materials recovered. WACC proposes to 
focus its efforts in the following areas: 

1. Ascertain the vertical extent of deposits and re
cord natural and cultural stratigraphic information 
in the excavations to identify any culturally-de
rived patterning in the archeological assemblage 
and to assess site formation processes. 

2. Investigate site structure and assess the integrity 
of the deposits in the APE. Soil stratification, the 
vertical and horizontal distribution of time-sensi
tive artifacts, obsidian hydration, radiocarbon and 
dendrochronological dating procedures, and soil 
profiles will be used to assess both the site struc
ture and integrity. Commensurate with these activi
ties will be an evaluation of the preservation of 
various artifact classes and assemblages. 

3. Identify and determine age of occupation(s). Any 
time-sensitive artifacts recovered will be cross-
dated with established and pending regional chro
nologies. Obsidian hydration, radiocarbon dating, 
and other dating methods, if practical, will be used 
to determine the period(s) of occupation. As Cio
lek-Torrello et al. (1990) note: 

To a much lesser degree, archeologists continue 
to debate the chronology of the Gila phase. There 
have been several attempts to subdivide the phase 
into a Gila and Tonto phase (Gladwin and Glad
win 1935; Stecn et al. 1962:68) and there is some 
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disagreement about the time these phases ended. 
In the most recent evaluation, however, Doyel 
(1978:200) proposes that the entire period be
tween A.D. 1300 and 1450 constitutes a single 
phase. 

4. Seasonality and subsistence data will be ana
lyzed to develop additional information on subsis
tence. Data pertaining to subsistence are found in 
evidence of food procurement, diet, and food pro
cessing (e.g., floral and faunal remains, fire-cracked 
rock, carbonized food remnants on pottery, etc.) and 
tools related to subsistence activities (e.g., projec
tile points, milling equipment, hearths). Prehistoric 
agriculture and subsistence is a major research 
topic in the Tonto Basin. The contribution of agri
cultural production to diet and the use of both 
domesticated and natural flora have relevance to 
understanding the overall Gila phase subsistence 
base. 

5. Recovery efforts will be designed to attempt to 
identify discrete activity areas within the individ
ual rooms. 

6. Dependent upon recovery comparative analyses 
with other contemporaneous sites will be under
taken. In particular, we anticipate conducting a 
study focusing on the similarity of ceramic assem
blages from the monument with other excavated 
assemblages in the region. If possible we also will 
attempt to examine any diachronic trends in subsis
tence/diet and technology. 

Although other research domains may become 
apparent as a result of the excavations, these four 
topics can be addressed within the context of the 
limited excavations proposed. Recovery efforts de
signed to recover suitable artifact classes are dis
cussed below. 

Field Methods 

Prior to any excavation the location of excavation 
units will be plotted on the AutoCAD base map on 
file at WACC. Each room will be excavated as a 

separate excavation area based on the circumscribed 
space defined by the room walls. Subsurface ex
cavation will be confined to manually hand-exca
vated contiguous excavation units. Excavation unit 
size will be based on preliminary sondages (1-x-
1-m [or smaller] units) excavated prior to the field 
season. These sondages also will assist in struc
turing recovery techniques. At the present time 
WACC anticipates removing overburden above 
any roof fill by excavating quadrants of the room. 
Smaller scale units (2-x-2-m or 1-x-l-m units) 
will be employed in zones immediately above any 
roof fall or floor deposits. Only overburden will be 
excavated in arbitrary 10 cm levels. All other exca
vation-unit levels will be in natural or cultural stra-
tigraphic levels Excavated soil matrices will be 
screened through either % inch or '/Cinch mesh 
(dependent on excavation-unit level) with a 4-gal-
lon soil sample retained from each level for water 
screening and flotation. Pollen samples will be 
taken from each level as will other pertinent sam
ples for specialized analyses (e.g., soils and char
coal for radiocarbon dating). Excavation data will 
be recorded in the field on standardized excavation-
unit-level forms and feature forms. Photographic 
records, field catalogs, and sample records will be 
maintained as well. Photographs will be dupli
cated, i.e., a black-and-white and color slide of 
each photographic setting will be produced. 

Excavated cultural materials will be field-sorted 
and a catalog of the sorting maintained. Since the 
Upper Cliff Dwelling has consistently produced 
quantities of textiles and basketry, the excavation 
crew will be trained in the appropriate field conser
vation methods prior to the start of field work. 

All excavation units will be excavated to sterile 
levels, generally consisting of deep deposits of 
shelter roof fall. Soils exposed in the excavations 
will be described according to texture, color (using 
Munsell charts), and depth. Profiles of all walls of 
the excavation will be drawn and photographed. 
Plan maps of the base of each excavation-unit lev
el will be drawn, and those plan maps will include 
all cultural materials exposed on the floors of the 
unit levels. Any features encountered in the exca
vation will be excavated separately, and their con
tents will be treated as separate units of analyses. 
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Analyses 

The full range of analyses to be performed in the 
context of this data recovery plan will be depend
ent on the types and numbers of cultural materials 
recovered. Collected artifacts will be stabilized, 
cleaned, numbered as required, and treated for 
emergency conservation as needed. They will be 
analyzed by provenience for function, use, cultural 
association, chronological implications, spatial pat
terning, and intra-assemblage patterning. 

Prehistoric artifacts will be classified following 
established typologies. Analysis of lithic debitage 
will be comparable to other work in the region and 
that conducted as a result of the 1995 excavations 
(D'Ascenzo 1996). These analyses will include 
size sorting, tabulation, and debitage classification 
to estimate the types of lithic production or other 
activities that occurred at the site. 

Dependent on recovery, several specialized 
studies may be completed. These include, but are 
not limited to, identification and analysis of textiles 
and basketry, ethnobotanical identifications, faunal 
analyses, pollen analyses, x-ray fluorescence (XRF) 
sourcing of obsidian, dendro-chronological stud
ies, and radiocarbon dating. 

Reports 

An interim letter report (Trip Report) on the re
sults of the field work will be completed and dis
tributed within 30 days of the completion of the 
field work. A final report will be completed within 
fourteen months of the field work. At a minimum, 
the final report will include: abstract, project goals 
and objectives, a brief overview of cultural back
ground and previous work at the Upper Ruin, re
sults of the fieldwork, discussion of soils and 
features, presentation of analytical results, maps, 
figures, tables, and references. The final report 
will be published in the Western Archeological 
and Conservation Center Series, Publications in 
Anthropology. At least 150 copies will be distrib
uted to regional museums, libraries, and other in
terested parties. 

Level of Effort 

Trinkle Jones is the Consulting Archeologist for 
the monument and will oversee project review and 
completion. Gregory Fox, Ph.D., will supervise the 
fieldwork and laboratory analyses and write the in
terim and final reports with the assistance of staff 
contributors and contract analysts. Fieldwork time 
is estimated at two calendar months with a mini
mum of 225 person-day effort planned. A crew of 
five archeologists will be employed during the 
field work phase, and up to four people will be em
ployed during the analytical phase of the project. 
In addition, WACC proposes to include members 
of the Tonto National Monument Site Stewards 
program as volunteers on this project. Although it 
is not anticipated that volunteers will be employed 
directly on the excavations, their assistance is an
ticipated in screening soil matrices, and laboratory 
sorting of recovered materials. 

Scheduling 

Fieldwork will be conducted in April and May of 
1998. By June 30 an interim report will be com
pleted to summarize the results of the field work. 
Analyses and write up will proceed during the pe
riod of June through September 1998 with a final 
report anticipated in January or February of 1999. 
Duplication and distribution of the report is sched
uled for Fiscal Year 1999, as is cataloging of 
collections. 

Support and Curation 

The Western Archeological and Conservation Cen
ter will provide all necessary administrative, tech
nical, or logistical support. All artifacts, photo
graphic materials, site and feature records, maps, 
and field notes will be cataloged into the Automat
ed National Catalog System (ANCS) and curated 
to NPS standards at the Museum Collection Re
pository (MCR), WACC, NPS, Tucson, Arizona. 
Conservation of these materials will also be the 
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responsibility of MCR which has trained conserva
tors on staff. The sole exception to this will be any 
human remains and associated mortuary items. 
Analyses and recording of those materials will 
take place at the monument and will not leave the 
park until such time as a formal repatriation/re
interment agreement is reached with culturally affili
ated tribes according to the provisions of NAGPRA. 
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Discovery of Human Remains, 
1998 Archeological Excavations in the Upper Ruin, 

Tonto National Monument, Arizona 

Buried human remains may be encountered in the 
context of proposed archeological excavations to 
mitigate the impacts of rodent damage to two rooms 
(Rooms 15 and 16) in the Upper Ruin (AZ U:8:48 
[ASM]), Tonto National Monument. In order to 
comply with the Native American Graves Protec
tion and Repatriation Act (NAGPRA), the Nation
al Park Service (NPS) wishes to establish a plan 
for the potential discovery of Native American hu
man remains within the context of these mitigation 
activities. The location of the proposed excavation 
is dictated by stabilization needs, as the floor and 
fill content of these rooms within the Salado cliff 
dwelling are being destroyed by persistent rodent 
activity. In order to preserve the scientific informa
tion contained within the rooms of this National 
Register District contributing property, the NPS 
will need to excavate both rooms to sterile cave 
deposits (see attached Documentation Plan). At the 
present time, no known human remains have been 
identified or recovered from the area of the ruins 
slated for planned excavations. Consequently, 
since the NPS does not anticipate encountering 
human remains during this excavation, this under
taking is not considered to meet the requirements 
of an intentional excavation of human remains as 
covered under NAGPRA Section 3(c). Rather, 
these excavations may result in an inadvertent 
discovery of human remains as covered under 
NAGPRA Section 3(d). 

Should human remains be encountered during 
archeological excavations, they cannot be avoided 
due to the constraints placed by stabilization re
quirements. Several Native American groups have 
biological or cultural affinities to the area of Tonto 
National Monument and to the Tonto Basin. As such, 
the following discovery plan has been devised to 
incorporate the concerns and participation of inter
ested parties. The following discovery plan was 
previously accepted by Native American groups 
for stabilization activities conducted in 1995. To 
the best of our abilities, we plan to abide by condi
tions set forth in the formal policies developed by 
all Native American groups (see below) participat
ing in the NAGPRA consultation process on this 
project. 

Consultation with Native Americans will be on 
a government-to-government basis. Appropriate 
representatives of the multiple groups shall be 
identified as contacts, and the Superintendent of 
Tonto National Monument or his representative 
will be the primary contact for the NPS. 

As a basic premise of this discovery plan, any 
human remains encountered during the course of 
excavations will be treated with respect and dig
nity by all NPS employees participating in this 
project. Unnecessary disturbance of those remains 
will be avoided. If human remains are discovered, 
the area of excavation will be immediately closed 
to the public until such time as those remains have 
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been removed to an area of safety. Furthermore, any 
artifactual remains (associated funerary objects, 
sacred objects, and objects of cultural patrimony) 
found in association with a mortuary feature (bur
ial pit, cremation, or other circumscribed location) 
will be left in situ without disturbance other than 
that necessary to confirm the discovery and to as
sure their protection until such time as representa
tives from associated Native American groups 
(Hopi Tribe, Zuni Pueblo, Salt River Pima-Mari
copa Indian Community, San Carlos Apache Tribe, 
White Mountain Apache Tribe, and Tonto Apache 
Tribe) have been consulted. Appropriate Native 
American groups will be contacted within twenty-
four (24) hours of discovery, and representatives of 
the various tribes shall have the opportunity to be 
present during the removal, treatment, and dispo
sition of the remains. Because of limited budgets 
and the chance of vandalism, we respectfully re
quest that Native American representatives who 
wish to be present at the removal of any human re
mains visit the site within 48 hours of notification. 
Limited travel funds are available to accommodate 
this request within the time frame specified. 

If discovered, Native American remains will 
not be removed from Tonto National Monument. 
All analyses will be carried out in the park. No 
destructive analysis of those remains will be under
taken. No excavated human remains will be put on 

public display, and photographs of human remains 
will be taken for scientific purposes only. 

Final disposition of the remains shall be deter
mined by Native American groups with an interest 
in Tonto National Monument. Cultural affiliation 
will be determined to the best of the National Park 
Service's ability, but all groups with an interest in 
the Monument will be consulted on the final dispo
sition of Native American remains. Upon request 
by a culturally related tribe, reinterment or repatria
tion of any recovered remains shall occur within 
ninety (90) days of the completion of the mitiga
tion activity. This time frame is dependent upon a 
consensus agreement on the disposition of the re
mains among the Native American groups partici
pating in the NAGPRA consultation process. 

All disputes regarding cultural affiliation of dis
covered remains shall be resolved in accordance 
with NAGPRA procedures set forth in the rules 
implementing that statute and guidelines current 
at the time of the dispute. Such disputes shall not 
interfere with or delay ongoing stabilization, res
toration, mitigation, maintenance activities, or re
search at the Tonto National Monument Upper 
Ruin. 

If human remains are discovered, copies of all 
analyses and reports resulting from the mitigation 
effort will be distributed to all concerned Native 
American groups. 
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A P P E N D I X C 

Ceramics Smaller Than I Inch Recovered from 
Rooms I 5 and 16 

p Cat. Recovery Plainware Decorated Rims Total 
No. Technique (n) Ware (n) (n) (n) 

Room 15 

XI, 105-115 cm b.d. 013 flotation 14 • 0 1 15 

XI, 105-115 cm b.d. 018 l/4" 1 0 0 1 

XI, 115-120 cm b.d. 015 !/8" 2 0 0 2 

XI, 115-120 cm b.d. 019 l/4" 10 0 1 11 

XI, 115-120 cm b.d. 020 l/8" 16 1 0 17 

XI, 115-120 cm b.d. 021 flotation 40 2 3 45 

XI, 120-115 cm b.d. 025 '/4" 18 0 0 18 

XI, 120-125 cm b.d. 026 V% 13 2 0 15 

XI, 120-125 cm b.d. 027 flotation 18 0 3 21 

XI, 125-135 cm b.d. 037 l/4" 25 6 4 35 

XI, 125-135 cm b.d. 038 %" 9 1 0 10 

XI, 125-135 cm b.d. 039 flotation 15 3 0 18 

XI, 135-145 cm b.d. 043 l/4" 65 4 3 72 

XI, 135-145 cm b.d. 044 l/g" 14 0 1 15 

XI, 135-145 cm b.d. 045 flotation 4 0 0 4 

XI, 145-167 cm b.d. 127 '/4" 56 3 4 63 

XI, 145-167 cm b.d. 128 l/8" 4 0 0 4 

XI, 145-167 cm b.d. 129 flotation 4 0 0 4 

XI, 167-187 cm b.d. 174 l/4" 14 1 0 15 

XI, 167-187 cm b.d. 176 flotation 0 1 0 1 

XI, 190-210 cm b.d. 197 l/4" 9 1 1 11 

XI, 210-216 (floor) 235 l/4" 13 0 2 15 

XI, 210-216 (floor) 236 l/8" 0 1 0 1 

XI, 210-216 (floor) 237 flotation 0 0 1 1 

X2, 116-120 cm b.d. 016 flotation 22 2 0 24 
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Archeological Investigation of Rooms I 5 and 16 at the Upper Cliff Dwelling 

Provenience 

X2, 120-125 cm b.d. 

X2, 120-125 cm b.d. 
X2, 120-125 cm b.d. 

X2, 125-130 cm b.d. 

X2, 125-130 cm b.d. 

X2, 125-130 cm b.d. 

X2, 130-135 cm b.d. 

X2, 130-135 cm b.d. 

X2, 135-145 cm b.d. 

X2, 135-145 cm b.d. 

X2, 135-145 cm b.d. 

X2, 145-165 cm b.d. 

X2, 160-185 cm b.d. 

X2, 190-210 cm b.d. 

X2, 210-227 (floor) 

X2, 210-227 (floor) 

X3, 118-128 cm b.d. 

X3, 118-128 cm b.d. 

X3, 138-145 cm b.d. 

X3 145-170 cm b.d. 

X3, 170-185 cm b.d. 

X3, 185-190 cm b.d. 

X3, 190-210 cm b.d. 

X3, 210-229 (floor) 

X4, 100-115 cm b.d. 

X4, 100-115 cm b.d. 

X4, 115-125 cm b.d. 

X4, 125-135 cm b.d. 

X4, 135-145 cm b.d. 

X4, 135-145 cm b.d. 

X4, 145-155 cm b.d. 

X4, 155-175 cm b.d. 

X4, 155-175 cm b.d. 

X4, 175-185 cm b.d. 

X4, 184-226 cm b.d. 

X4, 185-190 cm b.d. 

X4, 190-210 cm b.d. 

X4, 210-222 (floor) 

X5, 120-125 cm b.d. 

X5, 125-135 cm b.d. 

Cat. 
No. 

022 

023 

024 

028 

029 

030 

040 

041 

047 

047 

048 

130 

171 

205 

239 

240 

049 

050 

064 

137 

167 

200 

209 

249 

031 

032 

052 

062 

076 

077 

079 

133 
134 
157 

173 

179 
219 
182 
034 

058 

Recovery 
Technique 

l/4" 

V 
flotation 

V 
%" 

flotation 

%" 

V 
%" 

V 
flotation 

l/4" 

%" 
A" 
A" 
l/8" 

%" 
l/8" 

%" 

%" 
%" 
%" 
%" 
l/4" 
l/4" 

flotation 
l/4" 
l/8" 

%" 

%" 

VA" 
%" 
%" 
lA" 
V 
%" 
l/4" 

%" 
%" 
%" 

Plainware 
(n) 

11 

3 
19 

31 

23 

27 

37 

14 

9 
3 
8 
7 
3 
2 

15 

3 
3 
2 
4 
1 
1 
0 
5 
2 

19 

8 
45 

33 

16 

19 

22 

27 

3 
3 
5 
5 
6 
9 

19 

89 

Decorated 
Ware (n) 

2 

0 
0 
1 
1 
0 
1 
0 
0 
0 
0 
0 
0 
1 
2 
0 
0 
0 
1 
0 
0 
1 

0 
1 

0 
0 
3 
0 
1 
1 
2 
1 

0 
0 
1 

0 
1 
4 
2 
2 

Rims 
(n) 

0 

0 

0 
3 

3 

0 

2 

2 

1 
0 
1 
0 

1 

0 
2 

0 
0 

0 
0 

0 

1 
0 

0 
1 

0 

1 
1 

2 
0 
0 
2 

1 

0 
1 
1 
2 

0 
3 

2 

4 

Total 
(") 

13 

3 
19 

35 

27 

27 

30 
16 

10 

3 
9 
7 
4 

3 
19 

3 
3 
2 
5 
1 
2 
1 
5 
4 

19 

9 
49 

35 

17 
20 

26 

29 

3 
4 
7 
7 
7 

16 

23 

95 
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Appendix C: Ceramics Smaller Than I Inch Recovered from Rooms I 5 and 16 

Provenience 

X5, 125-135 cm b.d. 

X5, 135-145 cm b.d. 

X5, 135-145 cm b.d. 

X5, 135-145 cm b.d. 

X5, 135-145 cm b.d. 

X5 (Feature 1), 137-188 cm b.d. 

X5, 145-155 cm b.d. 

X5, 145-155 cm b.d. 

X5, 155-165 cm b.d. 

X5, 155-165 cm b.d. 

X5, 165-175 cm b.d. 

X5, 165-175 cm b.d. 

X5, 175-185 cm b.d. 

X5, 175-185 cm b.d. 

X5, 175-188 cm b.d. 

X5, 190-210 cm b.d. 

X5, 190-210 cm b.d. 

X5, 190-210 cm b.d. 

X5, 210-224 (floor) 

X5, 210-224 (floor) 

X5, 210-224 (floor) 

X6, 123-133 cm b.d. 

X6, 123-133 cm b.d. 

X6, 133-143 cm b.d. 

X6, 143-190 cm b.d. 

X6, 190-210 cm b.d. 

X6, 210-226 (floor) 

X6, 210-226 (floor) 

X7, 108-125 cm b.d. 

X7, 108-125 cm b.d. 

X7, 108-125 cm b.d. 

X7, 125-135 cm b.d. 

X7, 125-135 cm b.d. 

X7, 125-135 cm b.d. 

X7, 135-145 cm b.d. 

X7, 135-145 cm b.d. 

X7, 135-145 cm b.d. 

X7, 145-155 cm b.d. 

X7, 145-155 cm b.d. 

X7, 145-155 cm b.d. 

Cat. 
No. 

059 

067 

068 

068 

069 

163 

082 

083 

115 

116 

139 

140 

160 

161 

163 

216 

217 

218 

246 

247 

248 

070 

071 

073 

142 

212 

252 

253 

085 

086 

087 

088 

089 

090 

094 

095 

096 

100 

101 

102 

Recovery 
Technique 

%" 
%" 

flotation 

V 
flotation 

flotation 

V4" 
%" 

%" 

V 
%" 

%" 

%" 
l/8" 

flotation 

A" 

%" 
flotation 

%n 

%" 
flotation 

%" 

%" 

%" 

An 

W 
A" 

w 
%" 

%" 

flotation 

An 

A" 
flotation 

A-
%" 

flotation 

V 
%n 

flotation 

Plainware 
(n) 

20 

119 

14 

23 

5 

1 

33 

19 

57 

9 

59 

11 

7 

1 

1 

21 

2 

1 

21 

1 

1 

3 

3 

5 

12 

0 

8 

0 

17 

4 

4 

43 

6 

3 

110 

8 

3 

86 

5 

5 

Decorated 
Ware (n) 

1 

2 

1 

1 

0 

0 

1 

3 

2 

1 

2 

0 

0 

0 

0 

2 

0 

0 

4 

1 

0 

1 

0 

0 

0 

2 

4 

2 

0 

0 

0 

3 

0 

0 

3 

1 

0 

9 

1 

0 

Rims 

(n) 

2 

10 

0 

0 

0 

0 

3 

0 

2 

0 

4 

1 

0 

0 

0 

0 

0 

0 

6 

0 

0 

0 

0 

0 

0 

0 

1 

0 

0 

1 

0 

3 

0 

1 

5 

1 

0 

6 

1 

0 

Total 
(n) 

23 

131 

15 

24 

5 

1 

37 

22 

61 

10 

65 

12 

7 

1 

1 

23 

2 

1 

31 

2 

1 

4 

3 

5 

12 

2 

13 

2 

17 

5 

4 

49 

6 

4 

118 

10 

3 

101 

7 

5 
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Archeological Investigation of Rooms I 5 and 16 at the Upper Cliff Dwelling 

p Cat. Recovery Plainware Decorated Rims Total 
No. Technique (n) Ware (n) (n) (n) 

XI, 155-165 cm b.d. 106 '/4" 55 4 3 62 

XI, 155-165 cm b.d. 107 l/g" 9 1 0 10 

X7, 155-165 cm b.d. 108 flotation 7 0 1 8 

X7, 165-175 cm b.d. 145 l/4" 36 1 3 40 

X7, 165-175 cm b.d. 146 '/8" 8 3 0 11 

X7, 165-175 cm b.d. 147 flotation 4 0 0 4 

X7, 175-190 cm b.d. 188 '/4" 14 3 0 17 

X7, 190-210 cm b.d. 223 l/4" 7 1 0 8 

X7, 210-222 (floor) 242 l/4" 9 4 2 15 

X8,123-135 cm b.d 091 l/4" 23 0 1 24 

X8, 123-135 cm b.d. 092 l/8" 7 0 0 7 

X8, 135-145 cm b.d. 097 '/4" 92 0 4 96 

X8, 135-145 cm b.d. 098 l/g" 4 0 1 5 

X8, 135-145 cm b.d. 099 flotation 9 0 0 9 

X8, 145-155 cm b.d. 103 '/4" 72 5 6 83 

X8, 145-155 cm b.d. 104 l/g" 7 0 2 9 

X8, 155-165 cm b.d. 112 '/4" 145 1 17 163 

X8, 155-165 cm b.d. 113 l/g" 7 0 5 12 

X8, 155-165 cm b.d. 114 flotation 6 0 0 6 

X8, 165-178 cm b.d. 148 '/4" 120 5 5 130 

X8, 165-178 cm b.d. 149 l/g" 18 2 0 20 

X8, 178-190 cm b.d. 185 '/4" 59 4 4 67 

X8, 178-190 cm b.d. 186 l/g" 3 0 0 3 

X8, 178-190 cm b.d. 187 flotation 7 0 0 7 

X8,190-210 cm b.d. 226 '/4" 42 3 3 48 

X8, 190-210 cm b.d. 227 l/g" 5 0 0 5 

X8,190-210 cm b.d. 228 flotation 1 0 0 1 

X8,210-228 (floor) 255 l/4" 21 6 1 28 

X8,210-228 (floor) 256 l/g" 1 0 0 1 

X8,210-228 (floor) 257 flotation 0 2 0 2 

X8,228 cm b.d. 287 pp 57 4 0 0 4 

X8,229 cm b.d. 290 pp 60 1 0 0 1 

X8/10, Feature 3 293 flotation 10 0 1 11 

X9, 144-155 cm b.d. 109 '/4" 29 0 3 32 

X9, 155-165 cm b.d. 118 l/4" 15 0 0 15 

X9, 155-165 cm b.d. 119 Vg" 2 0 0 2 

X9, 165-178 cm b.d. 151 '/4" 6 0 0 6 

X9, 178-190 cm b.d. 191 '/4" 0 0 1 1 

X9, 178-190 cm b.d. 192 l/g" 2 0 0 2 

X9, 190-210 cm b.d. 229 '/4" 2 0 0 2 
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Appendix C: Ceramics Smaller Than I Inch Recovered from Rooms I 5 and 16 

Provenience 

X9, 210-229 (floor) 

X9, 210-229 (floor) 

X10, 135-145 cm b.d. 

X10, 135-145 cm b.d. 

X10, 145-155 cm b.d. 

X10, 145-155 cm b.d. 

X10, 155-175 cm b.d. 

X10, 155-175 cm b.d. 

X10, 155-175 cm b.d. 

X10, 178-190 cm b.d. 
X10, 178-190 cm b.d. 

X10, 178-190 cm b.d. 

X10, 190-210 cm b.d. 

X10, 210-220 cm b.d. 

TU1, 106-111 cm b.d. 

TU1, 111-116 cm b.d. 

TU1, 116-121 cm b.d. 

TU1, 121-126 cm b.d. 

TU1, 126-131 cm b.d. 

TU1, 131-136 cm b.d. 

TU1, 136-141 cm b.d. 

TU1, 141-146 cm b.d. 

TU1, 146-151 cm b.d. 

Room floor 

Room 16 

XI, 3-20 cm b.d. 

XI, 3-20 cm b.d. 

XI, 3-20 cm b.d. 

X1, 20-30 cm b.d. 

XI, 20-30 cm b.d. 

XI, 20-30 cm b.d. 

XI, 30-40 cm b.d. 

XI, 30-40 cm b.d. 

XI, 30-40 cm b.d. 

XI, 40-50 cm b.d. 

XI, 40-50 cm b.d. 

X1, 40-50 cm b.d. 

X1, 50-60 cm b.d. 

X1, 50-60 cm b.d. 

Cat. 
No. 

258 

259 

121 

122 

124 

125 

154 

155 

156 

194 

195 

196 

232 

261 

001 
002 

003 

004 

005 

006 

007 

008 

009 

293a 

294 

295 

296 

335 

336 

337 

358 

359 

360 

411 

412 

413 

462 

463 

Recovery 
Technique 

%" 
%" 

%" 

V 
%" 

V 
%" 

%" 
flotation 

%" 

V 
flotation 

%" 

'/4" 

A" 
lA" 
A" 
A" 
A" 
A" 
A" 
A" 
A" 
A" 

A" 
A" 

flotation 

A" 
A" 

flotation 

A" 
A" 

flotation 
l/4" 

A" 
flotation 

l/4" 

A" 

Plainware 
(n) 

5 
2 

18 

3 
36 

4 
20 

7 
3 

19 

4 
3 

30 
14 

13 

20 

39 

37 
28 

43 

10 
18 

33 
18 

433 
4 
7 

152 

2 
2 

118 

7 
1 

155 

6 
7 

86 

3 

Decorated 
Ware (n) 

0 
0 
2 

0 
2 

0 
0 
0 
0 
1 
0 
0 
1 
1 
1 
2 

3 
1 
1 
4 
2 
1 
2 

0 

27 

0 
0 
9 
0 
0 
3 
0 
0 
4 
0 
0 
3 
0 

Rims 
(n) 

1 
0 
2 

0 
1 
1 
1 
1 
0 
0 
1 
0 
4 
0 
1 
1 
4 
2 

0 
3 
4 

1 
1 
2 

31 

0 
0 

21 

1 
0 
9 
1 
0 
6 

0 
0 
6 
0 

Total 
(n) 

6 

2 

22 

3 

39 

5 

21 

8 

3 

20 

5 

3 

35 

15 

15 

23 

46 

40 

29 

50 

16 

20 
36 

20 

491 
4 

7 

182 

3 
2 

130 
8 

1 

165 

6 

7 

95 

3 
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Archeological Investigation of Rooms I 5 and 16 at the Upper Cliff Dwelling 

Provenience 

XI, 50-60 cm b.d. 

XI, 60-70 cm b.d. 

XI, 60-70 cm b.d. 

XI, 60-70 cm b.d. 

XI, 70-75 cm b.d. 

XI, 70-75 cm b.d. 

XI, 70-80 cm b.d. 

X1, 80-90 cm b.d. (below lower floor) 

X2, surface 

X2, 75-lower floor (78 cm b.d.) 

X2, 75-78 cm b.d. (lower floor) 

X2, 75-78 cm b.d. (lower floor) 

X3, surface 

X3, 0-20 cm b.d. 

X3, 0-20 cm b.d. 

X3, 0-20 cm b.d. 

X3, 20-30 cm b.d. 

X3, 20-30 cm b.d. 

X3, 20-30 cm b.d. 

X3, 30-50 cm b.d. 

X3, 30-50 cm b.d. 

X3, 50-60 cm b.d. 

X3, 50-60 cm b.d. 

X3, 50-60 cm b.d. 

X3, 60-70 cm b.d. 

X3, 60-70 cm b.d., south wall 

X3, 70 cm b.d. 

X3, 70-76 cm b.d. (upper floor) 

X3, 75 cm b.d. (lower floor) 

X3, 76-80 cm b.d. (lower floor) 

X3, 80-90 cm b.d. (lower floor) 

X4, 70-75 cm b.d. 

X4 70-75 cm b.d. 

X4, 79-89 cm b.d. 

X5, 8-20 cm b.d. 

X5, 8-20 cm b.d. 

X5, 8-20 cm b.d. 

X5, 20-30 cm b.d. 

Cat. 
No. 

464 

476 

477 

478 

512 

513 

510 

674 

264 

661 

659 

660 

264 

304 

305 

306 

347 

348 

349 

417 

418 

449 

450 

451 

483 

509 

491 

515 

587 

578 

663 

517 

518 

597 

388 

389 

390 

397 

Recovery 
Technique 

flotation 

%" 

V 
flotation 

l/4" 

%" 

'/4" 

%" 

surface 
collection 

flotation 
l/4" 
l/8" 

surface 
collection 

'/4" 

l/8" 

flotation 

%" 

%" 

flotation 

%" 

%" 

'/4" 

%" 
flotation 

l/4" 

flotation 

pp 134 

%" 

%" 
lA" 
%" 

%" 

%" 

flotation 

'/4" 

%" 
flotation 

V 

Plainware 

(n) 

3 

74 

4 

2 

4 

1 

0 

10 

2 

2 

3 

1 

42 

578 

5 

12 

129 

5 

6 

195 

8 

220 

7 

4 

66 

2 

4 

7 

12 

6 

16 

9 

3 

1 

52 

10 

6 

7 

Decorated 
Ware (n) 

0 

4 

0 

0 

0 

0 

0 

0 

0 

0 

1 

0 

3 

20 

0 

0 

4 

0 

1 

25 

0 

23 

1 

0 

3 

0 

0 

0 

0 

0 

1 

0 

0 

0 

2 

0 

0 

2 

Rims 
(n) 

0 

9 

0 

0 

0 

0 

1 

20 

0 

0 

0 

0 

1 

47 

0 

0 

13 

0 

0 

18 

0 

22 

0 

0 

5 

0 

0 

0 

2 

0 

0 

0 

0 

0 

3 

0 

1 

0 

Total 
(") 

3 

87 

4 

2 

4 

1 

1 

12 

2 

2 

4 

1 

46 

45 

5 

12 

146 

5 

7 

238 

8 

265 

8 

4 

74 

2 

4 

7 

14 

6 

17 

9 

3 

1 

58 

10 

7 

9 
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Appendix C: Ceramics Smaller Than I Inch Recovered from Rooms I 5 and 16 

Provenience 

X5, 20-30 cm b.d. 

X5, 26-30 cm b.d. 

X5, 30-40 cm b.d. 

X5, 30^0 cm b.d. 

X5, 30-40 cm b.d. 

X5, 40-50 cm b.d. 

X5, 40-50 cm b.d. 

X5, 40-50 cm b.d. 

X5, 50-60 cm b.d. 

X5, 50-60 cm b.d. 

X5, 50-60 cm b.d. 

X5, 60-70 cm b.d. 

X5, 60-70 cm b.d. 

X5, 60-70 cm b.d. 

X5, 70-75 cm b.d. (upper floor) 

X5, 70-75 cm b.d. (upper floor) 

X5, 75-86 cm b.d. (lower floor) 

X5, 86-100 cm b.d. 

X5/6 75 cm b.d. 

X5, 6, 11, 17; TP2, 27; 80-90 cm b.d. 

X6, below lower floor 

X6, 75-80 cm b.d. (lower floor) 

X6, 75-80 cm b.d. (lower floor) 

X6, 75-80 cm b.d. (lower floor) 

X6, 75-86 cm b.d. (lower floor) 

X6, 75-86 cm b.d. (lower floor) 

X6, 75-86 cm b.d. (lower floor) 

X8, surface 

X8, 70-74 cm b.d. (upper floor) 

X8, 75-81 cm b.d. (lower floor) 

X8, 75-81 cm b.d. (lower floor) 

X8, 75-81 cm b.d. (lower floor) 

X9, surface 

X9, 70-74 cm b.d. (upper floor) 

X9, 70-74 cm b.d. (upper floor) 

X9, 75-81 cm b.d. (lower floor) 

X9, 75-81 cm b.d. (lower floor) 

Cat. 
No. 

398 

396 

406 

407 

408 

426 

427 

428 

459 

460 

461 

503 

504 

505 

520 
521 

598 

664 

619 

649 

680 

522 

523 

524 

601 
602 

603 

264 

575 

655 

656 

657 

264 

526 

527 

584 

585 

Recovery 
Technique 

flotation 

'/4" 

%" 
%" 

flotation 

%" 

%" 
flotation 

%" 
%" 

flotation 

%" 
%" 

flotation 

'/4" 

V 
lA" 
%" 

ppl69 
floor 

cleanup 

%" 

%" 
l/s" 

flotation 

w 
%•• 

flotation 

surface 
collection 

'/4" 

%" 
%" 

flotation 

surface 
collection 

'/4" 

V 
%" 

V 

Plainware 
(n) 

4 
57 

248 

10 

3 
125 

4 
7 

137 

5 
4 

118 

8 
2 

25 

1 
31 

18 

7 
22 

12 

17 

0 
3 

16 

2 
1 

11 

15 

19 

3 
6 

21 

5 

0 
9 
1 

Decorated 
Ware (n) 

0 
3 
2 
0 
0 
2 
1 
0 

12 

0 

0 
11 

0 
0 
2 
0 

0 
1 
0 
0 

1 
1 
0 
0 
2 
0 
0 
0 

2 
0 
0 
0 
1 

1 
0 
2 

0 

Rims 
(n) 

0 

3 
13 

1 

0 
10 

1 
0 

11 

1 

0 
12 

1 

0 

3 

0 
2 

1 

0 

1 

2 

2 

1 

0 
2 
0 

0 

1 

1 

0 

0 

0 

2 

0 

1 
2 

0 

Total 
(n) 

4 

63 

263 

11 

3 

137 

6 

7 

160 

6 

4 

141 

9 

2 

30 
1 

33 

20 

7 

23 

15 

20 

1 
3 

20 

2 

1 
12 

18 
19 

3 
6 

24 

6 

1 
13 

1 

259 



Archeological Investigation of Rooms I 5 and 16 at the Upper Cliff Dwelling 

Provenience 

X9, 75-81 cm b.d. (lower floor) 

X10, surface 

X10, 70-75 cm b.d. (upper floor) 

X10, 70-75 cm b.d. (upp^- floor) 

X10, 75-81 cm b.d. (upper floor) 

X10, 75-81 cm b.d. (lower floor) 

X l l , 70-76 cm b.d. (upper floor) 

XI1 , 70-76 cm b.d. (upper floor) 

X l l , 70-88 cm b.d. (lower floor) 

XI1 , 75-88 cm b.d. (lower floor) 

X l l , 75-88 cm b.d. (lower floor) 

XI2, surface 

XI3, surface 

XI3, 6-20 cm b.d. 

XI3, 6-20 cm b.d. 

X13, 6-20 cm b.d. 

X13, 20-30 cm b.d. 

XI3, 20-30 cm b.d. 

XI3, 20-30 cm b.d. 

XI3, 30-40 cm b.d. 

XI3, 30-40 cm b.d. 

XI3, 30^10 cm b.d. 

XI3, 40-50 cm b.d. 

XI3, 40-50 cm b.d. 

XI3, 40-50 cm b.d. 

XI3, 43 cm b.d. 

XI3, 50-60 cm b.d. 

XI3, 50-60 cm b.d. 

XI3, 50-60 cm b.d. 

XI3, 60-70 cm b.d. 

XI3, 60-70 cm b.d. 

XI3, 60-70 cm b.d. 

XI3, 70-75 cm b.d. (floor) 

X13, 75-90 cm b.d. (below lower floor) 

XI4, surface 

XI4, 70-73 cm b.d. (upper floor) 

XI4, 70-75 cm b.d. (upper floor) 

Cat. 
No. 

586 

264 

531 

532 

604 

605 

542 

543 

608 

607 

609 

264 

264 

298 

299 

300 

342 

343 

344 

363 

364 

365 

391 

392 

393 

402 

431 

432 

433 

469 

470 

471 

574 

677 

264 

566 

564 

Recovery 
Technique 

flotation 

surface 
collection 

v 
l/8" 

%" 

V 
74" 

V 
V 
%" 

flotation 

surface 
collection 

surface 
collection 

v 
v 

flotation 

%" 

V 
flotation 

%" 

%" 

flotation 

%" 

V 
flotation 

pp90 

%" 

%" 

flotation 
l/4" 
l/8" 

flotation 

'/4" 

%" 

surface 
collection 

flotation 
l/4" 

Plainware 
(n) 

4 

7 

5 

2 

4 

2 

74 

5 

7 

38 

5 

2 

7 

156 

1 

7 

172 

8 

1 

79 

4 

4 

168 

2 

7 

4 

35 

10 

4 

66 

3 

1 

7 

21 

3 

3 

18 

Decorated 
Ware (n) 

0 

0 

0 

0 

0 

0 

1 

0 

0 

0 

0 

0 

2 

10 

0 

0 

11 

0 

0 

5 

0 

0 

4 

0 

2 

0 

1 

2 

0 

4 

0 

0 

0 

0 

0 

0 

1 

Rims 

(n) 

0 

1 

0 

0 

1 

3 

1 

0 

0 

3 

0 

0 

1 

8 

0 

0 

10 

0 

0 

6 

2 

0 

10 

0 

1 

1 

0 

0 

0 

8 

0 

0 

0 

2 

0 

0 

0 

Total 
(n) 

4 

8 

5 

2 

5 

5 

76 

5 

7 

41 

5 

2 

10 

174 

1 

7 

193 

8 

1 

90 

6 

4 

182 

2 

10 

5 

36 

12 

4 

78 

3 

1 

7 

23 

3 

3 

19 

260 



Appendix C: Ceramics Smaller Than I Inch Recovered from Rooms 15 and 16 

Provenience 

XI4, 70-75 cm b.d. (upper floor) 

X14, 75-80 cm b.d. (lower floor) 

XI5, surface 

XI5, 0-20 cm b.d. 

XI5, 0-20 cm b.d. 

X15, 20-30 cm b.d. 

XI5, 20-30 cm b.d. 

XI5, 20-30 cm b.d. 

XI5, 3(M0 cm b.d. 

XI5, 30^10 cm b.d. 

XI5, 30-59 cm b.d. 

XI5, 40-50 cm b.d. 

XI5, 40-50 cm b.d. 

XI5, 40-50 cm b.d. 

XI5, 50-60 cm b.d. 

XI5, 50-60 cm b.d. 

XI5, 50-60 cm b.d. 

XI5, 60-70 cm b.d. 

XI5, 60-70 cm b.d. 

XI5, 60-70 cm b.d. 

X15, 70-74 cm b.d. (upper floor) 

XI5, 70-74 cm b.d. (upper floor) 

XI5, 75-85 cm b.d. (lower floor) 

XI5, 75-85 cm b.d. (lower floor) 

XI5, 80 cm b.d. 

XI5, 85-90 cm b.d. (below lower floor) 

XI6, surface 

XI6, 70-75 cm b.d. (upper floor) 

X16, 70-75 cm b.d. (upper floor) 

XI6, 75-90 cm b.d. (lower floor) 

XI6, 75-90 cm b.d. (lower floor) 

X16, 75-90 cm b.d. (lower floor) 

XI7, surface 

XI7, 27-40 cm b.d. 

XI7, 27-40 cm b.d. 

X17,27-40 cm b .d 

XI7, 40-50 cm b.d. 

Cat. 
No. 

565 

651 

264 

307 

309 

355 

356 

357 

376 

377 

416 

382 

383 

384 

442 

443 

444 

480 

481 

482 

534 

535 

593 

595 

613 

668 

264 

544 

545 

581 

582 

583 

264 

313 

314 

315 

316 

Recovery 
Technique 

%" 
l/4" 

surface 
collection 

v 
flotation 

%" 

V 
flotation 

% 

%" 

%" 

%" 

V 
flotation 

'/4" 

V 
flotation 

l/4" 

%" 
flotation 

%" 

%" 

%" 

flotation 

pp 164 

%" 

surface 
collection 

v 
Vs" 
V4" 
%" 

flotation 

surface 
collection 

%" 

%" 
flotation 

l/4" 

Plainware 

(n) 

2 

9 

7 

55 

3 

107 

3 

8 

74 

8 

26 

130 

7 

2 

290 

9 

13 

172 

10 

4 

27 

3 

23 

4 

2 

85 

1 

37 

1 

30 

0 

2 

7 

24 

14 

8 

44 

Decorated 
Ware (n) 

0 

0 

0 

5 

0 

4 

1 

0 

1 

2 

0 

6 

0 

0 

15 

0 

0 

5 

0 

2 

1 

0 

0 

0 

0 

0 

0 

0 

0 

I 

2 

0 

0 

1 

1 

0 

2 

Rims 
(n) 

0 

2 

1 

6 

0 

7 

0 

0 

9 

0 

2 

8 

0 

1 

24 

1 

1 

7 

3 

3 

1 

0 

0 

0 

0 

8 

1 

1 

0 

0 

0 

0 

0 

0 

0 

1 

1 

Total 
(n) 

2 

11 

8 

66 

3 

118 

4 

8 

84 

10 

28 

144 

7 

3 

329 

10 

14 

184 

13 

9 

29 

3 

23 

4 

2 

93 

2 

38 

I 

31 

2 

2 

7 

25 

15 

9 

47 
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Archeological Investigation of Rooms 1 5 and 16 at the Upper Cliff Dwelling 

Provenience 

XI7, 40-50 cm b.d. 

XI7, 40-50 cm b.d. 

XI7, 50-60 cm b.d. 

XI7, 50-60 cm b.d. 

XI7, 50-60 cm b.d. 

XI7, 60-70 cm b.d. 

XI7, 60-70 cm b.d. 

XI7, 60-70 cm b.d. 

XI7, 60-95 cm b.d. 

XI7, 70-80 cm b.d. 

XI7, 70-80 cm b.d. 

XI7, 70-80 cm b.d. 

XI7, 80-90 cm b.d. 

XI7, 80-90 cm b.d. 

XI7, 80-90 cm b.d. 

X17, 90-lower floor (93-95) 

X17, 90-lower floor (93-95) 

XI7, 90-floor (93-95) 

XI8, surface 

XI8, 70-73 cm b.d. (floor) 

XI9, surface 

XI9, 70-73 cm b.d. (floor) 

XI9, 70-73 cm b.d. (floor) 

XI9, 73-80 cm b.d. (lower floor) 

XI9, 73-80 cm b.d. (lower floor) 

X20, surface 

X20, 70-74 cm b.d. (floor) 

X20, 70-74 cm b.d. (floor) 

X20, 74-90 cm b.d. (lower floor) 

X20, 74-90 cm b.d. (lower floor) 

X20, 75 cm b.d. (lower floor) 

X21, surface 

X21, 70-78 cm b.d. 

X21, 70-78 cm b.d. (floor) 

X21, 70-78 cm b.d. (lower floor) 

X21, 75-90 cm b.d. (lower floor) 

X21, 78-90 cm b.d. (lower floor) 

Cat. 
No. 

317 

318 

319 

320 

321 

322 

323 
324 

345 

325 

326 

327 

328 

329 

330 

332 

333 

334 

264 

573 

264 

567 

568 

644 

645 

264 

554 

555 

610 

611 

612 

264 

547 

548 

620 

622 

621 

Recovery 
Technique 

%" 
flotation 

%" 

%" 
flotation 

%" 

V 
flotation 

V 
A" 
V 

flotation 

A" 
V 

flotation 

A" 
%" 

flotation 

surface 
collection 

A" 
surface 

collection 

A" 
A" 
A" 
A" 

surface 
collection 

A" 
A" 
A" 
A" 

flotation 

surface 
collection 

A" 
A" 
A" 

flotation 

A-

Plainware 
(") 

3 
4 

91 

10 

3 
73 

13 

4 
12 

43 

18 

5 
51 

11 

3 
14 

6 
3 
2 

13 

8 

64 

2 
11 

3 
7 

46 

5 
15 

1 
1 
1 

173 

6 
78 

6 
5 

Decorated 
Ware (n) 

0 
0 
2 

0 
0 
3 
3 
0 
1 
0 
0 
0 
4 
1 
0 
2 

0 
0 
0 

1 
0 

0 
1 
0 
0 
0 

2 
0 
0 
0 
0 
0 

5 
1 
2 

0 
0 

Rims 
(n) 

0 

0 
5 

0 

1 

2 

2 

0 

0 
7 

1 

1 

1 
2 

0 

0 

1 

0 

1 

2 

1 

1 

0 
2 

1 

0 

7 

0 

1 

0 

0 

1 

14 

0 

1 

0 

0 

Total 
(n) 

3 

4 
98 

10 

4 

78 

18 

4 

13 
50 

19 

6 

56 
14 

3 

16 

7 

3 

3 

16 

9 

65 

3 

13 

4 

7 

55 

5 

16 

1 

1 

2 

192 

7 

81 

6 
5 

262 



Appendix C: Ceramics Smaller Than I Inch Recovered from Rooms I 5 and 16 

Provenience 

X23, surface 

X23, 3-20 cm b.d. 

X23, 20-30 cm b.d. 

X23, 20-30 cm b.d. 

X23, 30-40 cm b.d. 

X23, 30-40 cm b.d. 

X23, 30-40 cm b.d. 

X23, 40-50 cm b.d. 

X23, 40-50 cm b.d. 

X23, 50-60 cm b.d. 

X23, 50-60 cm b.d. 

X23, 56-60 cm b.d. 

X23, 60-70 cm b.d. 

X23, 60-70 cm b.d. 

X23, 60-70 cm b.d. 

X23, 70-79 cm b.d. (floor) 

X23, 70-79 cm b.d. (floor) 

X23, 70-79 cm b.d. (upper floor) 

X23, 70-88 cm b.d. (below lower floor) 

X24, 67 cm b.d. 

X24, 60-70 cm b.d. 

X24, 60-70 cm b.d. 

X24, 60-70 cm b.d. 

X24, 75-89 cm b.d. (lower floor) 

X24, 75-89 cm b.d. (lower floor) 

X25, surface 

X25, 50-60 cm b.d. 

X25, 50-60 cm b.d. 

X25, 70-78 cm b.d. (floor) 

X25, 70-78 cm b.d. (floor) 

X25, 78-91 cm b.d. (lower floor) 

X25, 78-91 cm b.d. (lower floor) 

X25, 78-91 cm b.d. (lower floor) 

X25, 91-105 cm b.d. (below lower floor) 

X26, 70-80 cm b.d. (floor) 

X26, 70-80 cm b.d. (floor) 

X26, 70-80 cm b.d. (upper floor) 

X26, 80-95 cm b.d. (lower floor) 

Cat. 
No. 

264 

301 

352 

354 

370 

371 

372 

373 

374 

440 

441 

439 

492 

493 

494 

570 

571 

572 

676 

502 

498 

499 

500 

637 

638 

264 

455 

456 

556 

557 

634 

635 

636 

675 

549 

550 

551 

624 

Recovery 
Technique 

surface 
collection 

%" 

%" 

flotation 

V 
V 

flotation 

%" 

%•' 

%" 

flotation 

%" 

%" 
l/8" 

flotation 

w 
V 

flotation 

%" 
pp 138 

v 
V 

flotation 

%" 

V 
surface 

collection 

%" 
l/s" 
v 
V 
'/4" 

v 
flotation 

w 
%" 

V 
flotation 

l/4" 

Plainware 
(n) 

1 

5 

19 

4 

12 

2 

1 

14 

1 

4 

1 

34 

80 

7 

3 

45 

5 

0 

6 

2 

30 

13 

3 

7 

4 

2 

33 

7 

19 

5 

20 

4 

4 

22 

57 

5 

3 

23 

Decorated 
Ware (n) 

0 

0 

1 

0 

2 

1 

0 

2 

0 

0 

0 

3 

8 

0 

0 

4 

0 

0 

0 

0 

2 

1 

0 

0 

0 

0 

1 

0 

1 

1 

1 

0 

0 

0 

6 

0 

0 

2 

Rims 

0 

1 

0 

0 

1 

0 

0 

1 

0 

0 

0 

2 

2 

0 

0 

4 

0 

1 

0 

0 

5 

0 

0 

0 

0 

0 

2 

1 

0 

0 

1 

0 

0 

2 

3 

0 

0 

0 

Total 
(n) 

1 

6 

20 

4 

15 

3 

1 

17 

1 

4 

1 

37 

90 

7 

3 

53 

5 

1 

6 

2 

37 

14 

3 

7 

4 

2 

36 

8 

20 

6 

22 

4 

4 

24 

66 

5 

3 

25 
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Archeological Investigation of Rooms I 5 and 16 at the Upper Cliff Dwelling 

Provenience 

X27, surface 

X27, 70-80 cm b.d. (floor) 

X27, 70-80 cm b.d. (floor) 

X27, 80-99 cm b.d. (lower floor) 

X27, below lower floor 

Feature 4 

Trench-east 

Trench-west 

TU2, 73-83 cm b.d. 

TU2, 83-97 cm b.d. 

TU2, 97-99 cm b.d. 

Cat. 
No. 

264 

552 

553 

623 

681 

685 

684 

684 

010 

011 
012 

Recovery 
Technique 

surface 
collection 

l/4" 

V 
%" 
%" 

flotation 

V 
%" 
l/4" 

'/4" 

l/4" 

Plainware 
(n) 

1 

3 
1 
6 
2 
2 

19 
5 

53 
54 

3 

Decorated 
Ware (n) 

0 

0 
0 
0 
0 
0 
1 
0 
2 
4 
0 

Rims 
(n) 

0 

0 
1 
0 
0 
0 
4 
0 
3 
2 
2 

Total 
(n) 

1 

3 

2 

6 

2 

2 

24 

5 

57 

60 
5 

Key: pp = piece-plot identification number; TP = test pit; TU = test unit; X = excavation unit 
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A P P E N D I X D 

Attributes of Undecorated Rimsherds 
from Rooms I 5 and 16 
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Cat. No. 

Room 15 

037 

037 

038 

043 

043 

127 

127 

127 

197 

040 

041 

I-
I 

250 

250 

076 

076 

077 

079 

133 

182 

034 

058 

058 

058 

067 

068 

Provenience 
(cm b.d.) 

XI , 125-135 

XI , 125-135 

XI , 125-135 

XI , 135-145 

XI , 135-145 

XI, 145-167 

XI , 145-167 

XI, 145-167 

XI , 190-210 

X2, 130-135 

X2, 130-135 

X2, 190-210 

X3, 190-210 

X3, 210-229, floor 

X3, 210-229, floor 

X4, 135-145 

X4, 135-145 

X4, 135-145 

X4, 145-155 

X4, 155-175 

X4, 210-222 

X5, 120-125 

X5, 125-135 

X5, 125-135 

X5, 125-135 

X5, 135-145 

X5, 135-145 

Ware/Type 

plainwarc 

rcdwarc 

redwarc 

redwarc 

redware 

brown/redware 

redware, smudged 

redware 

redwarc, smudged 

plainware 

redware 

brown/redware, smudged 

plainware 

brown/redware 

rcdwarc, smudged 

redwarc 

redwarc 

plainware 

brown/redware 

plainware 

redwarc, smudged 

redware 

obliterated corrugated 

redwarc 

redware? 

redware 

plainware 

Vessel Form 

jar 
jar 

jar 

jar 

jar 

jar 

jar 

jar 

jar 

bowl 

jar 

bowl 

jar 
jar 

jar 

jar 

jar 

jar 

bowl 

jar 

jar 

jar 

jar 

jar 

bowl 

bowl 

jar 

Rim Finish 

rounded 

rounded 

flat 

rounded, exterior bulge 

rounded 

rounded 

flat 

rounded 

rounded 

flat 

flat 

flat 

exterior bevel 

exterior bevel 

exterior bevel 

rounded 

rounded 

rounded 

interior bevel 

exterior bevel 

flat, exterior bulge 

flat 

rounded 

rounded 

rounded 

flat 

rounded, exterior bulge 

Rim Form 

straight 

moderate flare 

slight flare 

slight flare 

slight flare 

slight flare 

pronounced flare 

slight flare 

straight 

straight 

slight flare 

straight 

slight flare 

slight flare 

slight flare 

slight flare 

moderate flare 

slight flare 

slight incurve 

slight flare 

slight incurve 

slight outcurvc 

slight flare 

slight flare 

straight 

slight outcurvc 

slight flare 

Interior 
Surface 

Treatment 

slipped 

slipped 

slipped 

slipped 

smudged 

slipped 

smudged 

slipped 

smudged 

slipped 

smudged 

slipped 

slipped 

smudged 

smudged 

slipped 

smudged 

Exterior 
Surface 

Treatment 

slipped 

slipped 

slipped 

slipped 

slipped 

slipped 

slipped 

slipped 

slipped 

slipped 

slipped 

slipped 

slipped 

slipped 

slipped 

slipped 

slipped 

obliterated 
corrugation 

slipped 

slipped? 

slipped 

Comments 

exterior slip is a very dark 
brown 

exterior heavily soot 
blackened 

I 
3 
CL 
X* 

> 

tx 

I 
v> 
O 

c 
3 
O-

3 
n 
CL 

73 
3 
v* 
3-
n> 

a. 
-*\ 
3 
3 
73 
O 
o 3 
t/> 

<jn 

tu 
3 
O. 

t o 

- J 



Cat. No. 

082 

115 

115 

115 

116 

139 

246 

246 

088 

094 

094 

095 

100 

100 

100 

101 

106 

106 

106 

106 

106 

Provenience 
(cm b.d.) 

X5, 145-155 

X5, 155-165 

X5, 155-165 

X5, 155-165 

X5, 155-165 

X5, 165-175 

X5, 210-224 

X5, 210-224 

X7, 125-135 

X7, 135-145 

X7, 135-145 

X7, 135-145 

X7. 135-145 

X7, 145-155 

X7, 145-155 

X7, 145-155 

X7, 145-155 

X7, 155-165 

X7, 155-165 

X7. 155-165 

X7. 155-165 

X7, 155-165 

Ware/Type 

plainware 

plainware 

plainware 

rcdwarc 

plainwarc 

plainware 

plainware 

plainware 

obliterated corrugated 

indeterminate 

plainware 

redwarc 

obliterated corrugated 

plainware 

plainware 

redware 

obliterated corrugated 

obliterated corrugated 

plainwarc 

plainware 

redwarc 

redware 

Vessel Form 

bowl? 

jar 

jar 

jar 

indeterminate 

jar 

jar 

jar 

jar 

bowl 

indeterminate 

jar 

jar 

bowl? 

jar 

jar 

jar 

jar 

jar 

jar 

jar 

jar 

Rim Finish 

rounded 

Hat 

exterior bevel 

? 

Hat 

exterior bevel 

exterior bevel 

rounded 

rounded 

Hat 

rounded 

exterior bevel 

exterior bevel 

?, exterior bulge 

Oat 

Hat 

rounded 

rounded 

rounded 

exterior bevel 

exterior bevel 

exterior bevel 

Rim Form 

slight outcurve 

slight flare 

moderate flare 

moderate flare 

slight outcurve 

slight flare 

moderate flare 

slight Hare 

moderate flare 

slight incurve 

slight outcurve 

pronounced Hare 

pronounced flare 

slight incurve 

slight flare 

slight flare 

slight flare 

pronounced flare 

slight flare 

moderate flare 

sight Hare 

slight Hare 

Interior 
Surface 

Treatment 

slipped 

smudged, 
semipolished 

polished 

slipped 

slipped 

slipped 

slipped 

Exterior 
Surface 

Treatment 

floated 

obliterated 
corrugation 

7 

smudged, 
polished 

slipped 

obliterated 
corrugation 

floated? 

slipped 

obliterated 
corrugation 

obliterated 
corrugation 

slipped 

slipped 

slipped 

Comments 

sherd heavily burned 

rim is eroded and chipped 
away 

exterior heavily exfoliated 

sherd heavily burned/soot 
blackened 

sherd heavily burned/soot 
blackened 

exterior surface is heavily 
soot blackened 

interior and exterior soot 
blackening 

rim is eroded 

> a 
3" 
n 
o_ 
o 
n' 
2L 
5 " 
< TO 
t/> 
>-f 

TO* 
Hi ** 
O* 
3 
o 
^ > 
73 
O 
O 3 </> 
en 
Hi 
3 
CL 

o> 
BJ 
r+ ** 
3 " 
n> 
C 

I 
- i 

Q 

i 
3 
TO 

to 
O 
oc 



Cat. No. 

145 

097 

103 

103 

103 

112 

112 

112 

112 

112 

112 

112 

112 

112 

148 

148 

148 

148 

148 

185 

185 

226 

226 

225 

155 

Provenience 
(cm b.d.) 

X7, 165-175 

X8, 135-145 

X8, 145-155 

X8, 145-155 

X8, 145-155 

X8, 155-165 

X8, 155-165 

X8, 155-165 

X8, 155-165 

X8, 155-165 

X8, 155-165 

X8, 155-165 

X8, 155-165 

X8, 155-165 

X8, 165-178 

X8, 165-178 

X8, 165-178 

X8, 165-178 

X8, 165-178 

X8, 178-190 

X8, 178-190 

X8, 190-210 

X8, 190-210 

X8, 210-228 

X10, 155-176 

Ware/Type 

plainwarc? 

plainware 

indeterminate 

obliterated corrugated 

plainware 

plainware 

plainware 

plainware 

plainware 

plainware? 

redware smudged? 

redware 

redware 

redware 

plainware 

plainware 

redware 

redware 

redware 

obliterated corrugated 

redware 

redware 

redware 

plainwarc 

redware 

Vessel Form 

bowl 

jar 

bowl? 

bowl 

jar 

jar 

jar 
jar 

jar 

jar 

bowl 

jar 

jar 

jar 

jar 

jar 

jar 

jar 

jar 

jar 

jar 

bowl 

jar 

?ar 

jar 

Rim Finish 

interior bevel 

rounded 

Hat 

rounded 

flat 

Hat 

rounded 

Oat 

rounded 

rounded 

rounded 

flat 

rounded, exterior bulge 

exterior bevel 

Hat 

exterior bevel, 
exterior bulge 

rounded 

flat 

flat 

rounded 

•> 

interior bevel 

Oat 

flat 

flat 

Rim Form 

slight outcurvc 

pronounced flare 

straight 

straight 

slight flare 

slight flare 

straight 

slight flare 

straight 

straight 

straight 

slight flare 

slight flare 

moderate flare 

straight 

slight flare 

straight 

slight flare 

slight flare 

slight flare 

slight flare 

slight outcurvc 

slight flare 

slight flare 

straight 

Interior 
Surface 

Treatment 

see comments 

smudged 

slipped 

smudged? 

slipped 

slipped 

smoothed 

slipped 

slipped 

slipped 

slipped 

slipped 

slipped 

smudged 

slipped 

Exterior 
Surface 

Treatment 

smudged? 

obliterated 
corrugated 

none? 

slipped 

slipped 

slipped 

slipped 

partially 
smoothed 

partially 
smoothed 

slipped 

slipped 

slipped 

obliterated 
corrugation 

slipped 

slipped 

slipped 

slipped 

Comments 

interior severely exfoliated 
and burned; may have been 
decorated 

heavily soot blackened 

heavily soot blackened 

fired brick red 

fired brick red 

fired brick red 

severely soot blackened 

smudging is patchy; may 
not be intentional 

heavily soot hlackcned 

rim is eroded 
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Cat. No. 

001 

003 

003 

005 

006 

006 

006 

006 

007 

007 

007 

009 

009 

009 

293b 

293b 

293b 

293b 

293b 

293b 

293b 

154 

154 

194 

Provenience 
(cm b.d.) 

TU1, 106-111 

TU1, 116-121 

TU1, 116-121 

TU1, 126-131 

TU1, 131-136 

TU1, 131-136 

TU1, 131-136 

TU1, 131-136 

TU1, 136-141 

TU1, 136-141 

TU1, 136-141 

TU1, 146-151 

TU1, 146-151 

TU1, 146-151 

beneath plaster floor 

beneath plaster floor 

beneath plaster floor 

beneath plaster floor 

beneath plaster floor 

beneath plaster floor 

beneath plaster floor 

? 

? 

7 

Ware/Type 

plainware 

redware, smudged 

redware 

plainware 

plainware 

plainware 

plainware 

redware 

redware 

redware 

redware 

plainware 

plainware 

redware 

brown/redwarc smudged'? 

obliterated corrugated 

obliterated corrugated 

plainware 

plainware? 

redware 

redware 

obliterated corrugated 

plainware 

redware 

Vessel Form 

bowl 

jar 

jar 

jar 

jar 

jar 

jar 

jar 

jar 

jar 

jar 

jar 

jar 

jar 

jar 

jar 

jar 

jar 

jar 

jar 

jar 

bowl? 

jar 

jar 

Rim Finish 

rounded 

rounded, exterior bulge 

flat 

rounded 

rounded 

flat, exterior bulge 

rounded 

Oat 

interior bevel 

rounded 

flat 

Hat 

rounded 

rounded, exterior bulge 

rounded 

rounded 

Oat 

exterior bevel 

rounded 

Hat 

exterior bevel 

rounded 

rounded 

flat 

Rim Form 

slight incurve 

slight flare 

slight flare 

pronounced flare 

straight 

slight flare 

slight flare 

slight flare 

straight 

slight flare 

moderate flare 

moderate flare 

slight flare 

slight flare 

slight flare 

slight flare 

slight flare 

slight flare 

pronounced flare 

moderate flare 

slight flare 

outcurvc 

moderate flare 

slight flare 

Interior 
Surface 

Treatment 

smudged 

slipped 

slipped 

slipped 

slipped 

slipped 

smudged? 

smudged 

slipped 

slipped 

smoothed 

slipped 

Exterior 
Surface 

Treatment 

slipped 

slipped 

slipped 

slipped 

slipped 

slipped 

slipped 

slipped 

obliterated 
corrugation 

obliterated 
corrugation 

slipped 

slipped 

obliterated 
corrugation 

slipped 

Comments 

soot blackened 

heavily soot blackened 

soot blackened 

heavily soot blackened in 
areas, oxidized in others 

soot blackened 

fired brick red 
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Cat. No. 

Room 16 

294 

294 

294 

294 

294 

294 

294 

294 

294 

294 

294 

294 

335 

335 

335 

335 

335 

335 

335 

335 

336 

358 

358 

358 

358 

358 

358 

Provenience 
(cm b.d.) 

XI, 3-20 

XI, 3-20 

XI, 3-20 

XI, 3-20 

XI, 3-20 

XI, 3-20 

XI, 3-20 

XI, 3-20 

XI, 3-20 

XI, 3-20 

XI, 3-20 

XI, 3-20 

XI, 20-30 

XI, 20-30 

XI, 20-30 

XI, 20-30 

XI, 20-30 

XI, 20-30 

XI, 20-30 

XI, 20-30 

XI, 20-30 

XI, 30-40 

XI, 30-40 

XI, 30-40 

XI, 30-40 

XI, 30-40 

XI, 30-40 

Ware/Type 

brownware? 

plainware 

plainware 

plainware 

plainware 

redware 

rcdware 

redware 

redware 

rcdware 

redware smudged? 

Salado Red 

plainware 

plainware 

plainware 

plainware 

redware 

redware 

redware 

Salado Red 

Salado Red 

brown/redware 

brown/redware, smudged 

plainware 

plainware 

redware 

redware 

Vessel Form 

Jar 

jar 
jar 

jar 

jar 

jar 

bowl 

bowl 

bowl 

jar? 

jar 

jar 

bowl 

jar 

jar 

jar 

jar 

bowl 

jar 

jar 

jar 

bowl 

bowl 

jar 

jar 

jar 

jar 

Rim Finish 

flat, exterior bulge 

flat 

rounded, exterior bulge 

Hal 

Hat 

flat 

Hat 

rounded 

Hal 
rounded 

flat 

rounded 

Hat 

rounded 

flat 

flat 

Hat 

Hat 

exterior bevel 

flat, exterior bulge 

rounded 

flat 

interior bevel 

flat 

rounded 

flat 
9 

Rim Form 

slight flare 

slight flare 

moderate flare 

slight flare 

slight flare 

slight flare 

outcurve 

slight outcurve 

slight outcurve 

slight flare 

moderate flare 

slight flare 

slight outcurve 

slight flare 

slight flare 

slight flare 

slight flare 

slight outcurve 

moderate flare 

slight flare 

slight flare 

slight outcurve 

slight incurve 

slight flare 

slight flare 

slight flare 

moderate flare 

Interior 
Surface 

Treatment 

slipped at rim 

slipped 

slipped 

slipped 

slipped 

smudged? 

slipped 

slipped 

floated? 

partially 
slipped 

slipped 

smudged 

slipped 

Exterior 
Surface 

Treatment 

slipped? 

slipped 

slipped 

slipped 

slipped 

slipped 

slipped 

slipped 

slipped 

slipped 

slipped 

slipped 

slipped 

slipped 

slipped 

slipped 

Comments 

soot blackened 

exterior heavily soot 
blackened and exfoliated 

exterior soot blackened, 
looks smudged 

surface exfoliating 

rim is chipped off 
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Cat. No. 

358 

360 

360 

411 

411 

411 

411 

411 

411 

411 

411 

411 

412 

462 

462 

462 

476 

674 

513 

304 

304 

304 

304 

304 

304 

Provenience 
(cm b.d.) 

XI, 30-40 

XI, 30-40 

XI, 30-40 

XI, 40-50 

XI, 40-50 

XI, 40-50 

XI, 40-50 

XI, 40-50 

XI, 40-50 

XI, 40-50 

XI, 40-50 

XI, 40-50 

XI, 40-50 

XI, 50-60 

XI, 50-60 

XI, 50-60 

XI, 60-70 

XI, 80-90 

X2, 70-75 

X3, 0-20 

X3, 0-20 

X3, 0-20 

X3, 0-20 

X3, 0-20 

X3, 0-20 

Ware/Type 

redwarc 

obliterated corrugated 

plainware 

brown/redware, smudged 

indeterminate 

obliterated corrugated 

plainware 

plainware 

rcdware 

rcdware 

redware, smudged 

redwarc 

plainware 

brown/redware 

plainware 

redware? 

plainware 

brown/redware smudged 

brown/redware smudged 

brown/redware smudged 

brown/redware smudged 

obliterated corrugated 

obliterated corrugated 

obliterated corrugated 

obliterated corrugated 

Vessel Form 

jar 

jar 

jar 
jar 

jar 

jar 

bowl 

jar 

jar 

bowl 

bowl 

bowl 

jar 

jar 

jar 

jar 

jar 

jar 
bowl 

jar 

bowl? 

jar 

jar 

jar? 

jar 

Rim Finish 

Hat 

interior bevel 

interior bevel 

rounded 

flat 

exterior bevel 

exterior bevel 

rounded 

exterior bevel 

interior bevel 

interior bevel 

Hat 

rounded 

rounded 

Oat 
rounded 

Hat 

interior bevel 

Hat 

rounded 

rounded 

flat 

rounded 

flat 

rounded 

Rim Form 

slight flare 

slight flare 

slight incurve 

slight flare 

slight flare 

moderate flare 

slight outcurve 

moderate flare 

slight flare 

straight 

slight incurve 

slight outcurve 

straight 

straight 

slight flare 

slight flare 

moderate flare 

slight flare 

slight outcurve 

slight flare 

slight outcurve 

slight outcurve 

moderate flare 

straight 

slight flare 

Interior 
Surface 

Treatment 

smudged 
7 

slipped 

slipped 

smudged 

slipped 

slipped 

slipped? 

smudged 

smudged 

smudged 

smudged 

Exterior 
Surface 

Treatment 

slipped 

obliterated 
corrugation 

slipped 
9 

obliterated 
corrugation 

slipped 

slipped 

slipped 

slipped 

slipped 

slipped? 

slipped? 

slipped 

slipped 

slipped? 

obliterated 
corrugation 

obliterated 
corrugation 

obliterated 
corrugation 

obliterated 
corrugation 

Comments 

sherd heavily burned and 
exfoliating 

oxidized red 

sherd is burned 

sherd may be oxidized red 

soot blackened 

too small to determine 
form; soot blackened 

soot blackened 

completely soot blackened 
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Cat. No. 

304 

304 

304 

304 

304 

304 

304 

304 

304 

304 

347 

417 

417 

417 

417 

417 

417 

417 

418 

449 

449 

449 

449 

449 

449 

449 

483 

491 

587 

Provenience 
(cm b.d.) 

X3, 0-20 

X3, 0-20 

X3, 0-20 

X3, 0-20 

X3, 0-20 

X3, 0-20 

X3, 0-20 

X3, 0-20 

X3, 0-20 

X3, 0-20 

X3, 20-30 

X3, 30-50 

X3, 30-50 

X3, 30-50 

X3, 30-50 

X3, 30-50 

X3, 30-50 

X3, 30-50 

X3, 30-50 

X3, 50-60 

X3, 50-60 

X3, 50-60 

X3, 50-60 

X3, 50-60 

X3, 50-60 

X3, 50-60 

X3, 60-70 

X3, 70 

X4, 75-80, lower floor 

Ware/Type 

plainware 

plainware 

plainware 

plainware 

redware 

redware 

redware 

redware 

redware 

redware smudged 

redware 

plainware 

redware smudged 

redware 

redware 

redware smudged 

redware 

redware 

brown/redware smudged 

brown/redware smudged 

plainware 

plainware 

plainware 

plainware 

redware 

redware 

redware 

brown/redware smudged? 

obliterated corrugated 

Vessel Form 

indeterminate 

bowl 

jar 

indeterminate 

indeterminate 

bowl 

bowl? 

j « 

jar 

indeterminate 

bowl 

bowl 

jar 

bowl? 

indeterminate 

jar 

bowl 

bowl 

indeterminate 

bowl 

jar 

jar 

jar 

bowl 

jar 

jar 

jar 

jar 

jar 

Rim Finish 

flat 

rounded 

exterior bevel 

rounded 

flat 

interior bevel 

interior bevel 

rounded 

flat 

interior bevel 

interior bevel 

rounded 

interior bevel 

interior bevel 

interior bevel 

rounded 

interior bevel 

flat 

flat 

interior bevel 

rounded 

rounded 

rounded 

rounded 

exterior bevel 

flat, exterior bulge 

flat 

interior bevel 

flat 

Rim Form 

straight 

slight incurve 

slight flare 

straight 

straight 

straight 

straight 

slight flare 

slight flare 

straight 

straight 

straight 

slight flare 

slight incurve 

straight 

slight flare 

slight outcurve 

slight outcurve 

straight 

slight outcurve 

slight flare 

slight flare 

slight flare 

slight incurve 

moderate flare 

slight flare 

slight flare 

slight flare 

straight 

Interior 
Surface 

Treatment 

slipped 

slipped 

slipped 

slipped 

slipped 

smudged 

slipped 

smudged 

slipped 

smudged 

slipped 

smudged 

smudged 

slipped 

slipped 

smudged 

Exterior 
Surface Comments 

Treatment 

slipped 

slipped 

slipped 

slipped 

slipped 

slipped 

slipped? 

slipped 

slipped 

slipped 

slipped 

slipped 

slipped 

slipped soot blackened 

slipped 

slipped 

slipped 

slipped? soot blackened 
smudged? 

obliterated soot blackened 
corrugation 
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Cat. No. 

587 

587 

587 

587 

396 

406 

406 

406 

426 

426 

426 

426 

459 

459 

459 

459 

503 

503 

503 

503 

520 

619 

619 

619 

598 

Provenience 
(cm b.d.) 

X4. 75-80, lower floor 

X4, 75-80, lower floor 

X4, 75-80, lower floor 

X4, 75-80 

X5, 20-30 

X5, 30-40 

X5, 30-40 

X5, 30-40 

X5, 40-50 

X5, 40-50 

X5, 40-50 

X5, 40-50 

X5, 50-60 

X5, 50-60 

X5, 50-60 

X5. 50-60 

X5, 60-70 

X5, 60-70 

X5, 60-70 

X5, 60-70 

X5, 70-75, upper floor 

X5, pp 169,75 

X5, pp 169,75 

X5, pp 169,75 

X5. 75-86, lower floor 

Ware/Type 

plain 

plainwarc 

plainware 

plainware 

redware 

plainwarc 

plainware 

redware 

obliterated corrugated 

plainware 

plainware 

redware 

indeterminate 

obliterated corrugated 

plainware 

plainware 

obliterated corrugated 

plainwarc 

plainwarc 

plainware 

plainware 

plainware 

plainware 

plainware 

brown/redware smudged 

Vessel Form 

indeterminate 

jar 

jar 

jar 

jar 
bowl 

jar 

indeterminate 

jar 

jar 

jar 

jar 

jar 

Rim Finish 

Oat 

rounded 

flat 

exterior bevel 

flat 

rounded 

rounded 

interior bevel 

interior bevel 

7 

exterior bevel 

exterior bevel 

7 

indeterminate rounded, exterior bulge 

jar 

jar 

bowl 

indeterminate 

jar 

jar 

jar 

jar 

jar 

bowl 

bowl 

exterior bevel 

exterior bevel 

rounded 

rounded 

flat 

rounded 

flat 

rounded 

exterior bevel 

interior bevel 

rounded 

Rim Form 

slight flare 

slight flare 

straight 

slight flare 

slight flare 

slight incurve 

pronounced flare 

slight incurve 

slight flare 

slight flare 

moderate flare 

moderate flare 

slight flare 

slight incurve 

slight flare 

slight flare 

slight outcurve 

slight outcurve 

slight flare 

straight 

slight outcurve 

slight flare 

moderate flare 

slight incurve 

slight flare 

Interior 
Surface 

Treatment 

slipped 

slipped 

? 

smudged 

Exterior 
Surface 

Treatment 

slipped 

slipped 

obliterated 
corrugation 

slipped 

9 

obiterated 
corrugation 

obliterated 
corrugation 

slipped 

Comments 

soot blackened 

soot blackened 

soot blackened 

soot blackened 

rim is eroded 

sherd is heavily burned, 
eroded, and exfoliated; rim 
edge is chipped off 

sherd heavily soot 
blackened 

exterior is oxidized red 

sherd heavily soot 
blackened 

soot blackened 
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Cat. No. 

598 

664 

664 

601 

680 

264 

655 

665 

264 

264 

604 

542 

542 

542 

542 

542 

542 

607 

607 

264 

298 

298 

298 

298 

298 

Provenience 
(cm b.d.) 

X5. 75-86, lower floor 

X5, 86-100, 
beneath lower floor 

X5, 86-100, 
beneath lower floor 

X6, 75-86, lower floor 

X6, 86-100, 
beneath lower floor 

X7, surface 

X8, 75-81, lower floor 

X8, pp 186,79, 
on lower floor 

X9, surface 

X10, surface 

X10, 75-81, lower floor 

X l l . 70-76 

XI 1,70-76, upper floor 

XI 1,70-76, upper floor 

XI 1,70-76, upper floor 

XI 1,70-76 

XI 1,70-76 

XI 1,75-88, lower floor 

XI 1,75-88, lower floor 

XI3 , surface 

XI3 , 6-20 

XI3 , 6-20 

XI3 , 6-20 

XI3, 6-20 

XI3 , 6-20 

Ware/Type 

brown/redware smudged 

brown/redware smudged 

obliterated corrugated 

plainware 

brown/redware smudged 

brown/redware, smudged 

redware 

brown/redware smudged 

plainware 

obliterated corrugated 

redware 

brown/redwaresmudged 

plainware 

plainware 

plainware? 

redware smudged 

redware 

brown/redware? 

obliterated corrugated 

plainware 

brown/redware smudged 

obliterated corrugated 

plainware 

plainware 

plainware 

Vessel Form 

bowl 

bowl 

jar 

jar 

bowl 

indeterminate 

bowl 

jar 

jar 

bowl 

jar 

jar 

jar 

jar 

indeterminate 

bowl 

bowl 

jar 

jar 

jar 

bowl? 

jar 

jar 

jar 

jar 

Rim Finish 

rounded 

rounded 

rounded 

? 

rounded 

rounded 

flat 

interior bevel 

flat 

rounded 

flat 

rounded 

flat 

rounded 

interior bevel 

flat 

interior bevel 

flat 

rounded 

flat 

flat 

exterior bevel 

exterior bevel 

exterior bevel 

exterior bevel 

Rim Form 

slight outcurvc 

slight outcurve 

moderate flare 

pronounced flare 

slight flare 

straight 

slight outcurve 

slight flare 

slight flare 

slight incurve 

slight flare 

slight flare 

slight flare 

slight flare 

slight flare 

slight outcurve 

slight outcurvc 

slight flare 

slight flare 

slight flare 

straight 

slight flare 

slight flare 

slight flare 

straight 

Interior 
Surface 

Treatment 

smudged 

smudged 

corrugation 

smudged 

smudged 

slipped 

smudged 

smudged 

smudged 

smudged? 

smudged 

Exterior 
Surface 

Treatment 

slipped 

slipped 

obliterated 
corrugation 

slipped 

slipped 

9 

slipped 

obliterated 
corrugation 

slipped 

slipped 

none? 

slipped 

slipped 

smudged? 

obliterated 
corrugation 

slipped 

obliterated 
corrugation 

Comments 

soot blackened 

soot blackened 

rim is eroded 

perforation approx. 1.5 cm 
below rim 

exterior is eroded 

soot blackened 

exterior heavily eroded 

heavily soot blackened 

heavily soot blackened 

soot blackened 

soot blackened 

perforation approx. .5 cm 
below rim 

soot blackened 

soot blackened 
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Cat. No. 

298 

298 

342 

342 

342 

342 

342 

342 

342 

342 

342 

342 

343 

sc 
rn

 

363 

363 

363 

363 

363 

363 

363 

364 

391 

391 

391 

393 

431 

469 

Provenience 
(cm b.d.) 

XI3 , 6-20 

XI3, 6-20 

XI3 , 20-30 

XI3 , 20-30 

XI3 , 20-30 

XI3 , 20-30 

XI3 , 20-30 

XI3 , 20-30 

XI3 , 20-30 

XI3 , 20-30 

XI3 , 20-30 

XI3 , 20-30 

XI3 , 20-30 

XI3 , 30-40 

XI3 , 30-40 

XI3 , 30-40 

XI3 , 30-40 

XI3 , 30-40 

XI3, 30-40 

XI3 , 30-40 

XI3 , 30-40 

XI3 , 30-40 

XI3 , 40-50 

XI3 , 40-50 

XI3 , 40-50 

XI3 , 40-50 

XI3 , 50-60 

XI3 , 60-70 

Ware/Type 

plainware 

plainware 

brown/redware smudged 

obliterated corrugated 

plainware 

plainware 

plainware 

plainware 

plainware smudged 

redware 

redware smudged 

redware smudged 

plainware 

obliterated corrugated 

brown/redware 

obliterated corrugated 

obliterated corrugated 

plainware 

plainware 

plainware 

redware 

plainware 

brown/redware smudged 

obliterated corrugated 

plainware 

plainware 

plainware 

brown/redware smudged 

Vessel Form 

jar 

jar 

jar 

jar 

bowl 

bowl? 

jar 

bowl 

bowl 

bowl 

jar 

jar 

jar 

jar 

jar 

jar 

jar? 

jar 

bowl 

jar 
indeterminate 

bowl 

jar 

indeterminate 

indeterminate 

jar 
jar 

bowl? 

Rim Finish 

Oat 
exterior bevel 

rounded 

rounded 

flat 

indeterminate 

exterior bevel 

flat 

rounded 

interior bevel 

rounded, exterior bulge 

rounded 

rounded 

flat 

interior bevel 

rounded 

Oat 

flat, exterior bulge 

interior bevel 

flat 

rounded 

flat 

rounded 

flat 

flat 

rounded 

rounded, exterior bulge 

flat 

Rim Form 

slight flare 

slight flare 

pronounced flare 

slight flare 

slight incurve 

pronounced outcurve 

moderate flare 

slight incurve 

straight 

straight 

slight incurve 

slight flare 

slight flare 

slight incurve 

slight flare 

slight flare 

straight 

straight 

slight incurve 

slight flare 

slight flare 

slight outcurve 

moderate flare 

straight 

straight 

slight flare 

slight flare 

slight incurve 

Interior 
Surface 

Treatment 

smudged 

smudged 

slipped 

smudged 

smudged 

slipped 

smudged 

smudged 

smudged 

Exterior 
Surface 

Treatment 

slipped 

slipped 

slipped 

slipped 

obliterated 
corrugation 

smudged 

obliterated 
corrugation 

obliterated 
corrugated 

slipped 

slipped 

obliterated 
corrugation 

slipped 

Comments 

soot blackened 

soot blackened 

soot blackened 

soot blackened 

heavily soot blackened 

fired brick red 

soot blackened 
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Cat. No. 

469 

469 

469 

469 

469 

469 

677 

402 

436 

436 

438 

473 

307 

307 

355 

355 

355 

355 

376 

376 

376 

416 

416 

382 

382 

Provenience 
(cm b.d.) 

XI3 , 60-70 

XI3 , 60-70 

XI3 . 60-70 

XI3 , 60-70 

XI3 , 60-70 

XI3 , 60-70 

XI3 , 75-90, 
beneath lower floor 

XI3 , pp 90,43 

X13, pp 107,55 

X13, pp 107,55 

XI3 , pp 109,54 

XI3 , pp 123,65 

X15. 0-20 

X15.0-20 

XI5 , 20-30 

XI5 , 20-30 

XI5 , 20-30 

XI5 , 20-30 

XI5 , 30-40 

XI5 , 30-40 

XI5 , 30-40 

XI5 , 30-59 

XI5 , 30-59 

XI5 , 40-50 

XI5 . 40-50 

Ware/Type 

plainware 

plainware 

plainware 

redware 

redware 

redware smudged? 

redware 

redware 

plainware 

plainware 

Salado Red 

plainware 

plainware 

redware 

obliterated corrugated 

plainware 

plainware 

redware 

indeterminate 

plainware 

redware 

obliterated corrugated 

redware 

redware 

redware 

Vessel Form 

bowl? 

jar 

bowl? 

bowl? 

jar? 

jar 

bowl? 

jar 

jar 

jar 

jar 

jar 

indeterminate 

jar? 

indeterminate 

jar 

jar 

indeterminate 

jar? 

jar 

bowl 

jar 

jar 

indeterminate 

jar 

Rim Finish 

flat 

rounded 

flat 

flat 

rounded 

rounded 

flat 

exterior bevel 

rounded 

rounded 

9 

rounded 

flat 

interior bevel 

rounded 

rounded 

exterior bevel 

rounded 

rounded 

exterior bevel 

flat 

exterior bevel 

flat 

flat 

rounded 

Rim Form 

slight outcurve 

slight flare 

slight outcurve 

slight outcurve 

slight outcurve 

slight incurve 

slight outcurve 

slight flare 

slight flare 

slight flare 

slight flare 

slight flare 

straight 

slight outcurve 

slight outcurve 

slight flare 

slight flare 

slight flare 

straight 

slight flare 

slight outcurve 

pronounced flare 

slight flare 

slight incurve 

pronounced flare 

Interior 
Surface 

Treatment 

slipped 

smudged? 

slipped 

slipped at rim 

slipped 

slipped 

smudged? 

slipped 

slipped 

slipped 

slipped 

Exterior 
Surface 

Treatment 

slipped 

slipped 

slipped 

slipped 

slipped 

slipped 

slipped 

obliterated 
corrugation 

slipped 

smudged? 

slipped 

obliterated 
corrugation 

slipped 

slipped 

slipped 

Comments 

smudging is patchy and 
questionable 

heavily soot blackened 

heavily soot blackened 

rim almost entirely chipped 
off 

sherd is heavily 
burned/soot blackened 

sherd heavily soot 
blackened 
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Cat. No. 

442 

442 

442 

442 

442 

442 

442 

442 

442 

480 

480 

480 

480 

534 

593 

593 

668 

668 

668 

613 

673 

544 

264 

332 

332 

Provenience 
(cm b.d.) 

XI5 . 50-60 

XI5 , 50-60 

XI5 , 50-60 

XI5 , 50-60 

XI5 , 50-60 

XI5 , 50-60 

XI5 , 50-60 

X15, 50-60 

XI5 , 50-60 

XI5 , 60-70 

XI5 , 60-70 

XI5 , 60-70 

XI5 , 60-70 

XI5 , 70-74, upper floor 

XI5 , 74-85, lower floor 

XI5 , 74-85, lower floor 

XI5 , 85-90, 
beneath lower floor 

XI5 , 85-90, 
beneath lower floor 

XI5 , 85-90, 
beneath lower floor 

X15,pp 164,81 

X15. pp 193,94 

XI6, 70-75, upper floor 

XI7 , surface 

XI7, 60-70 

XI7, 60-70 

Ware/Type 

brown/redware, smudged 

obliterated corrugated 

obliterated corrugated 

plainware 

plainware 

redware 

redware 

redware 

redware 

obliterated corrugated 

plainware 

redware 

redware 

redware 

brown/redware smudged 

redware 

redware 

redware 

redware 

obliterated corrugated 

plainware 

redware 

redware 

plainware 

redware 

Vessel Form 

jar 

jar 

jar 

jar 

jar 

bowl? 

jar 

jar 

jar 

jar 

jar 

jar 

jar 

bowl 

jar 

indeterminate 

jar 

jar 

jar 

jar 

jar 

jar 

jar 

jar 

jar 

Rim Finish 

exterior bevel 

exterior bevel 

exterior bevel 

exterior bevel 

flat 

rounded 

interior bevel 

flat 

exterior bevel 

rounded 

flat 

flat 

exterior bevel 

interior bevel 

interior bevel 

flat 

Oat 

Oat 

rounded, exterior bulge 

rounded 

rounded 

flat 

flat 

exterior bevel 

flat 

Rim Form 

pronounced flare 

moderate flare 

moderate flare 

moderate flare 

slight flare 

slight outcurve 

slight flare 

straight 

slight flare 

slight flare 

slight flare 

slight flare 

slight flare 

slight outcurve 

pronounced flare 

slight outcurve 

straight 

slight flare 

moderate flare 

straight 

straight 

slight flare 

straight 

slight flare 

slight flare 

Interior 
Surface 

Treatment 

smudged 

slipped 

slipped 

smudged 

slipped 

slipped 

smudged 

slipped 

slipped 

Exterior 
Surface Comments 

Treatment 

slipped 

obliterated 
corrugation 

obliterated 
corrugation 

slipped 

slipped 

slipped 

slipped 

obliterated 
corrugation 

slipped 

slipped 

slipped 

slipped 

slipped 

slipped 

slipped 

slipped 

obliterated Salado Red? 
corrugation 

slipped 

slipped 

slipped 
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Cat. No. 

325 

325 

325 

328 

328 

328 

328 

569 

569 

569 

569 

644 

645 

645 

554 

554 

554 

554 

554 

554 

610 

643 

620 

620 

620 

352 

363 

439 

439 

439 

Provenience 
(cm b.d.) 

XI7 . 70-80 

XI7, 70-80 

XI7, 70-80 

XI7, 80-90 

XI7, 80-90 

XI7, 80-90 

XI7, 80-90 

XI9, 70-73, upper floor 

XI9, 70-73, upper floor 

X19,70-73, upper floor 
XI9, 70-73 

XI9, 73-80, lower floor 

XI9, 73-80. lower floor 

XI9, 73-80, lower floor 

X20. 70-74, upper floor 

X20, 70-74, upper floor 

X20, 70-74, upper floor 

X20, 70-74, upper floor 

X20, 70-74, upper floor 

X20, 70-74, upper floor 

X20, 74-90, lower floor 

X20, pp 180, 90 

X21, 78-90, lower floor 

X21, 78-90, lower floor 

X21,78-90 

X23, 20-30 

X23, 40-50 

X23, 50-60 

X23, 50-60 

X23, 50-60 

Ware/Type 

plainware 

plainware 

plainware 

plainware 

plainware 

plainware 

redware 

plainware 

plainware 

plainware 

redware 

plainware 

plainware 

redware 

brown/redware smudged 

plainware 

plainware 

redware 

redware 

redware 

redware 

redware smudged 

plainware 

redware 

redware smudged? 

plainware 

plainware 

plainware 

plainware 

plainware 

Vessel Form 

bowl 

jar 

jar 

indeterminate 

jar 
bowl 

j ^ 

jar 
jar 

jar 

jar 

jar 

indeterminate 

bowl 

jar 

jar 

jar 

jar 

jar 

jar? 

jar 

jar 

jar? 

jar 

jar 

jar 

jar 

jar 

jar 

indeterminate 

Rim Finish 

rounded 

rounded 

rounded 

rounded 

exterior bevel 

rounded 

flat, exterior bulge 

flat 

rounded 

rounded 

interior bevel 

flat 

rounded 

interior bevel 

flat 

rounded 

rounded 

rounded 

flat 

rounded 

flat 

flat 

rounded 

exterior bevel 

flat 

exterior bevel 

exterior bevel 

exterior bevel 

exterior bevel 

flat 

Rim Form 

slight outcurve 

pronounced flare 

moderated flare 

straight 

moderate flare 

slight outcurve 

slight flare 

slight flare 

pronounced flare 

slight flare 

straight 

slight flare 

straight 

slight incurve 

pronounced flare 

slight flare 

slight flare 

slight flare 

moderate flare 

? 
straight 

slight incurve 

straight 

moderate flare 

straight 

slight flare 

moderate flare 

moderate flare 

slight flare 

slight outcurve 

Interior 
Surface 

Treatment 

slipped 

slipped 

slipped 

smudged 

slipped 

slipped 

slipped 

smudged 

smudged? 

Exterior 
Surface 

Treatment 

slipped 

slipped 

slipped 

slipped 

slipped 

slipped 

slipped 

slipped 

slipped 

slipped 

slipped 

Comments 

fired brick red 

fired brick red 

fired brick red 

smudging is patchy and 
questionable 
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Cat. No. 

492 

492 

445 

445 

445 

445 

498 

637 

455 

455 

556 

634 

675 

549 

549 

549 

624 

624 

625 

626 

623 

684 

Oil 

Oil 

Provenience 
(cm b.d.) 

X23, 60-70 

X23, 60-70 

X23,pp 110,65 

X23, pp 110,65 

X23, pp 110.65 

X23, pp 110,65 

X24, 60-70 

X24, 75-89, lower floor 

X25, 50-60 

X25, 50-60 

X25, 70-78, upper floor 

X25, 78-91. lower floor 

X25, 91-105, 
beneath lower floor 

X26, 70-80, upper floor 

X26, 70-80, upper floor 

X26, 70-80, upper floor 

X26, 80-95, lower floor 

X26, 80-95, lower floor 

X26, 80-95, lower floor 

X26, 80-95, lower floor 

X27, 80-99, lower floor 

subfloor trench, east half 

TU2, 83-97 

TU2, 83-97 

? 

Ware/Type 

redware 

redware 

ohliteratcd corrugated 

plainware 

plainwarc 

redware 

plainware 

plainware 

obliterated corrugated 

plainware, smudged 

redware 

brown/redware smudged 

redware, smudged 

plainware 

plainwarc 

redware 

plainwarc 

redware 

redware 

redware 

redware, smudged 

redware 

redware 

redware 

plainware 

Vessel Form 

indeterminate 

jar 

jar 

jar 

jar 

jar 

indeterminate 

bowl? 

jar 

bowl 

bowl 

jar 

jar 

jar 

jar 

jar 

jar 

jar 

jar 

jar 

jar 

bowl 

bowl 

bowl 

jar 

Rim Finish 

rounded 

flat 

exterior bevel 

rounded 

rounded 

exterior bevel 

rounded 

flat 

rounded 

rounded 

flat 

flat 

flat 

rounded 

flat 

flat 

flat 

flat 

flat 

flat 

exterior bevel 

flat 

rounded 

flat 

exterior bevel 

Rim Form 

slight outcurve 

slight flare 

slight flare 

moderate flare 

moderate flare 

moderate flare 

slight outcurve 

slight outcurve 

slight flare 

slight outcurve 

slight outcurve 

slight flare 

straight 

slight flare 

moderate flare 

slight flare 

moderate flare 

moderate flare 

slight flare 

slight flare 

pronounced flare 

slight incurve 

slight outcurve 

slight outcurve 

slight flare 

Interior 
Surface 

Treatment 

slipped 

slipped 

smudged 

slipped 

smudged 

smudged 

slipped? 

smudged 

slipped 

slipped 

slipped 

Exterior 
Surface 

Treatment 

slipped 

slipped 

obliterated 
corrugation 

slipped 

obliterated 
corrugation 

slipped 

slipped 

slipped 

slipped 

slipped 

slipped 

slipped 

slipped 

slipped 

slipped 

slipped 

Comments 

soot blackened 

soot blackened 

Key: TU = test unit; X = excavation unit 
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A P P E N D I X E 

Attributes of Decorated Sherds Recovered 
from Rooms I 5 and 16 

281 
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ID No., Cat. Provenience T AY/ Vessel Form and Interior Surface Exterior Surface r 

by Room No. (Level in cm b.d.) rype/ware ^ Treatment Treatment <-omments 

Room 15 

1 004 TU1, 121-126 Gila Polychrome bowl rim slipped, painted slipped, polished interior white slip stained medium gray 

2 008 TU1, 141-146 Gila Polychrome bowl body slipped, painted slipped interior white slip stained medium gray; exterior mostly 

eroded 
3 009 TU1, 146-151 Gila Polychrome bowl rim slipped, painted slipped, polished interior white slip stained medium gray 
4 026 XI, 120-125 Gila Polychrome bowl body slipped, painted slipped, polished interior white slip stained light gray 
5 037 XI, 125-135 Gila Polychrome bowl body slipped, painted slipped, polished interior white slip stained light gray 
6 037 XI, 125-135 Fourmile Polychrome bowl body slipped, painted slipped 
7 038 XI, 125-135 Fourmile Polychrome bowl body slipped, painted slipped, painted, 

polished 
8 043 XI, 135-145 Gila Polychrome bowl body slipped, painted slipped, polished interior white slip stained light gray 
9 043 XI, 135-145 Gila Polychrome bowl body slipped, painted slipped, polished interior white slip stained light gray; fits with ID No. 10 
10 044 XI, 135-145 Gila Polychrome bowl body slipped, painted slipped, polished interior white slip stained light gray; fits with ID No. 9 
11 174 XI, 167-187 Gila Polychrome bowl rim slipped, painted slipped, polished interior white slip stained light gray, black design heavily 

faded 
12 205 X2, 190-210 Tonto Polychrome jar body slipped, painted smoothed exterior spalled 
13 205 X2, 190-210 Gila Polychrome bowl rim slipped, painted slipped, polished, exterior is smudged and burned 

smudged 
14 239 X2, 210-227, floor Gila Polychrome bowl body slipped, painted slipped? exterior of sherd is heavily burned; interior white slip is 

stained dark gray 
15 136 X3, 145-170 Gila Polychrome bowl body slipped, painted slipped interior white slip stained light gray 

16 209 X3, 190-210 Gila Polychrome bowl rim and body slipped, painted slipped, painted white slip is stained light gray on interior; fits with ID 
interior, Tonto Nos. 21 and 38 

Polychrome exterior 
17 209 X3, 190-210 Gila Polychrome bowl body slipped, painted slipped interior white slip stained light gray 

18 209 X3, 190-210 Gila Polychrome bowl body slipped, painted slipped soot-stained exterior; interior white slip stained dark gray 

19 079 X4, 145-155 Gila Polychrome bowl body slipped, painted slipped, polished fits with ID No. 29 
20 179 X4, 185-190 Tonto Polychrome jar body slipped, painted exterior white slip crazed; fits with ID No. 36 

21 219 X4, 190-210 Tonto Polychrome bowl body slipped, painted slipped, polished interior white slip stained medium gray; fits with ID 
exterior, Gila Nos. 16 and 38 

Polychrome interior 
22 273 X4, 223 Gila Polychrome bowl rim and body slipped, painted slipped, polished fits with ID Nos. 31 and 64 
23 058 X5, 125-135 Gila Polychrome bowl body slipped, painted slipped? interior white slip stained light gray; exterior is faded 

24 058 X5, 125-135 Gila Polychrome bowl body slipped, painted slipped interior white slip stained light gray 
25 067 X5, 135-145 Gila Polychrome bowl rim and body slipped, painted slipped interior white slip stained medium gray 

26 067 X5, 135-145 Tonto Polychrome jar neck slipped, painted 
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ID No., Cat. Provenience ^ AY/ Vessel Form and Interior Surface Exterior Surface r 

by Room No. (Level in cm b.d.) rype/ware ?an Treatment Treatment Comments 

27 067 X5, 135-145 Tonto? Polychrome jar body slipped, painted 
28 083 X5, 145-155 unknown polychrome bowl body painted, smoothed smoothed interior fugitive black stripes; may be oxidized Gila 

Polychrome 
29 139 X5, 165-175 Gila Polychrome bowl body slipped, painted slipped, polished fits with ID No. 19 
30 216 X5, 190-210 Gila Polychrome bowl body slipped, painted slipped, polished interior white slip stained gray; exterior heavily burned 
31 247 X5, 210-224, floor Gila Polychrome bowl body slipped, painted slipped, polished fits with ID Nos. 22 and 64 
32 246 X5, 210-224, floor Gila Polychrome bowl rim slipped, painted slipped, polished interior white slip stained gray; exterior soot blackened; fits 

with ID No. 67 
33 246 X5, 210-224, floor Gila Polychrome bowl rim slipped, painted unknown remnant lug handle on rim; exterior heavily burned 
34 247 X5, 210-224, floor Gila Polychrome bowl rim, body slipped, painted slipped, polished hatched rim band; burned exterior 
35 246 X5,210-224, floor Gila Polychrome bowl body slipped, painted slipped, polished burned 
36 246 X5,210-224, floor Tonto Polychrome jar body slipped, painted fits with ID No. 20 
37 246 X5,210-224, floor Tonto Polychrome body slipped, painted blackened 
38 246 X5, 210-224, floor Tonto Polychrome bowl body slipped, painted slipped, painted interior Gila design, exterior Tonto design; fits with ID 

exterior, Gila Nos. 16 and 21 
Polychrome interior 

39 252 X6,210-226, floor Gila Polychrome bowl body slipped, painted slipped, polished 

40 088 X7, 125-135 Gila Polychrome bowl body slipped, painted slipped, polished interior white slip stained medium gray 
41 100 X7, 145-155 Pinto? Polychrome jar rim slipped, painted slipped interior white slip stained medium gray 

42 232 X10, 190-210 Gila Polychrome bowl rim slipped, painted unknown interior and exterior soot blackened 

43 106 X7, 155-165 Gila Polychrome bowl body slipped, painted slipped, polished interior white slip stained medium gray 

44 106 X7, 155-165 Gila Polychrome bowl body slipped, painted slipped, polished interior white slip stained medium gray 
45 242 X7, 210-222, floor Gila Polychrome bowl body slipped, painted slipped? interior stained black/dark gray; exterior heavily burned; 

fits with ID Nos. 46-48, 55, and 56 

46 242 X7, 210-222, floor Gila Polychrome bowl body slipped, painted unknown interior stained black/dark gray; exterior heavily burned; 
fits with ID Nos. 45, 47, 48, 55, and 56 

47 242 X7, 210-222, floor Gila Polychrome bowl body slipped, painted unknown interior stained black/dark gray; exterior heavily bumed; 
fits with ID Nos. 45, 46, 48, 55, and 56 

48 242 X7, 210-222, floor Gila Polychrome bowl body slipped, painted unknown interior stained black/dark gray; exterior heavily bumed; 
fits with ID Nos. 45^17, 55, and 56 

49 103 X8, 145-155 Gila Polychrome bowl rim slipped, painted slipped interior white slip stained dark gray 
50 103 X8, 145-155 Gila Polychrome bowl body slipped, painted slipped, polished interior eroded and white slip stained light gray 
51 103 X8, 145-155 Gila Polychrome bowl body slipped, painted slipped interior white slip stained medium gray 
52 112 X8, 155-165 Gila Polychrome bowl body slipped, painted slipped, polished interior white slip stained medium gray 
53 148 X8, 165-178 Gila? Polychrome bowl, body slipped, painted slipped, polished interior white slip stained medium gray 
54 185 X8, 178-190 Gila Polychrome bowl body slipped, painted slipped, polished interior white slip stained medium gray 
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ID No., Cat. Provenience -r A y / Vessel Form and Interior Surface Exterior Surface r 

by Room No. (Level in cm b.d.) lype/ware ^ Treatment Treatment l a m e n t s 

55 226 X8, 190-210 Gila Polychrome bowl body slipped, painted slipped, polished exterior blackened; interior white slip stained black; fits 
with ID Nos. 45-48, and 56 

56 226 X8, 190-210 Gila Polychrome bowl body slipped, painted slipped, polished stained black; fits with ID Nos. 45-48, and 55 

57 225 X8,210-228, floor Salado White-on-red bowl body smudged slipped, painted 

58 225 X8, 210-228, floor Gila Polychrome bowl body slipped, painted slipped interior white slip stained dark gray 
59 289 228, floor Gila Polychrome bowl body slipped, painted slipped, polished burned, interior white slip stained dark gray 

(pp59) • 

60 124 X10, 145-155 Tonto Polychrome jar body slightly polished slipped, painted exterior white slip stained gray 

61 124 X10, 145-155 Gila? Polychrome bowl body slipped, painted smoothed sherd is bleached, may have had a red slip; fits with ID 
No. 95 from Room 16 

62 156 X10, 155-175 Fourmile Polychrome bowl rim slipped, painted slipped, painted 

63 232 X10, 190-210 Gila Polychrome bowl body slipped, painted slipped, polished exterior of sherd is heavily worn with majority of slip 
removed 

64 261 X10,210-220, Gila Polychrome bowl rim slipped, painted slipped, polished fits with ID Nos. 22 and 31 
floor 

65 293a below floor Gila Polychrome bowl rim slipped, painted slipped, polished 

66 293a below floor Gila Polychrome bowl body slipped, painted slipped, polished 

67 293a below floor Gila Polychrome bowl body slipped, painted slipped, polished fits with ID No. 32 

68 127 XI, 145-167 unidentifiable bowl body slipped, painted slipped, polished ceramic disc fragment 
polychrome 

69 040 130-135 Gila Polychrome bowl body slipped, painted slipped, polished ceramic disc fragment; fits with ID No. 70 
(PPD 

70 067 X5, 135-145 Gila Polychrome bowl body slipped, painted slipped, polished ceramic disc fragment; fits with ID No. 69 
(pp6) 

71 232 X10, 190-210 Cibola White Ware bowl? body abraded slipped, painted ceramic disc fragment; fits with ID No. 169 from Room 16 
72 291 X5, 228 Tonto Polychrome jar body slipped, painted slipped, painted exterior is soot blackened 

Room 16 
1 294 XI, 3-20 Pinedale jar body slipped?, painted brown/black design faded and partially obliterated; fits with 

Black-on-white ID Nos. 2 and 104 
2 294 XI, 3-20 Pinedale jar body slipped?, painted brown/black design faded and partially obliterated; fits with 

Black-on-white ID Nos. 1 and 104 
3 294 XI, 3-20 Gila Polychrome bowl body slipped, painted slipped interior stained black 
4 294 XI, 3-20 Gila Polychrome body bowl slipped, painted slipped fits with ID No. 7 
5 294 XI, 3-20 Gila? Polychrome bowl body slipped, painted slipped interior design very faded; exterior is eroded; fits with ID 

Nos. 123 and 171 
6 294 XI, 3-20 Gila Polychrome bowl body slipped, painted slipped white interior slip stained gray 
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ID No., Cat. Provenience -r »„ , Vessel Form and Interior Surface Exterior Surface r 

by Room No. (Level in cm b.d.) type/ware p.,,., Treatment Treatment <-°™ments 

7 294 XI, 3-20 Gila Polychrome body bowl slipped, painted slipped white interior slip stained gray; fits with ID No. 4 
8 294 XI, 3-20 Gila Polychrome bowl body slipped, painted slipped 

9 335 XI, 20-30 Tonto Polychrome jar body slipped? slipped, painted 

10 335 XI, 20-30 unidentifiable bowl body slipped, painted slipped interior polished white slip 
polychrome 

11 335 XI, 20-30 Gila Polychrome bowl body slipped, painted slipped interior white slip stained gray 
12 335 XI, 20-30 Gila Polychrome bowl rim slipped, painted slipped?, polished interior white slip stained dark gray; exterior is burned 
13 358 XI, 30-40 Tonto Polychrome jar body smoothed slipped, painted 
14 358 XI, 30-40 Gila Polychrome bowl body slipped, painted interior white slip stained gray; exterior spalled 
15 358 XI, 30-40 Gila Polychrome bowl body slipped, painted slipped interior white slip stained gray; exterior burned 
16 358 XI, 30-40 Gila Polychrome bowl body slipped, painted slipped, polished interior white slip stained gray 
17 358 XI, 30-40 unidentifiable bowl body slipped, painted slipped interior spalling and faded; exterior exfoliated; fits with ID 

polychrome No. 18 
18 358 XI, 30-40 unidentifiable bowl body slipped, painted slipped interior spalling and faded; exterior exfoliated; fits with ID 

polychrome No. 17 
19 358 XI, 30-40 Cibola White Ware jar body slipped, painted white paste with gray core 
20 411 XI, 40-50 Tonto Polychrome jar rim interior rim slipped slipped, painted 
21 411 XI, 40-50 Gila Polychrome bowl rim and body slipped, painted slipped interior slip exfoliating; fits with ID Nos. 66 and 116 
22 411 XI, 40-50 Pinto? Polychrome bowl rim slipped, painted slipped interior slip faded; no interior rim band; fits with ID No. 55 
23 411 XI, 40-50 Gila Polychrome bowl body slipped, painted slipped interior white slip stained gray 
24 462 XI, 50-60 Gila Polychrome bowl body slipped, painted slipped fits with ID No. 41 
25 462 XI, 50-60 Gila Polychrome bowl rim slipped, painted slipped 
26 476 XI, 60-70 Gila Polychrome bowl rim slipped, painted slipped 
27 476 XI, 60-70 unidentifiable bowl rim slipped, painted unknown exterior may have been slipped; interior and exterior 

polychrome heavily exfoliated 

28 476 XI, 60-70 unidentifiable bowl body slipped, painted exfoliated may be part of same vessel as ED No. 27; interior and 
polychrome exterior heavily exfoliated 

29 304 X3,0-20 Fourmile Polychrome bowl rim slipped, painted slipped, painted 
30 304 X3,0-20 Gila Polychrome bowl rim slipped, painted slipped interior white slip stained dark gray 
31 304 X3,0-20 Gila Polychrome bowl rim slipped, painted slipped interior white slip stained light gray 
32 304 X3,0-20 Gila Polychrome bowl rim slipped, painted smoothed interior white slip stained dark gray 
33 304 X3,0-20 unidentifiable bowl rim slipped, painted slipped atypical bowl rim; heavily burned interior, paint barely 

polychrome discernible 
34 347 X3,20-30 Fourmile Polychrome bowl body slipped, painted slipped, painted 
35 347 X3,20-30 Gila Polychrome bowl rim slipped, painted slipped 
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ID No., Cat. Provenience -,- . „ . Vessel Form and Interior Surface Exterior Surface r 

by Room No. (Level in cm b.d.) iype/ware p ^ Treatment Treatment »-°"™e™s 

36 417 X3,30-50 Gila Polychrome bowl rim slipped, painted slipped interior and exterior heavily exfoliated 
37 417 X3, 30-50 Pinto Polychrome bowl rim slipped, painted slipped interior white slip stained medium to light gray 

38 417 X3,30-50 unidentifiable bowl body slipped, painted slipped traces of interior paint arc extremely faint 
polychrome 

39 417 X3,30-50 unidentifiable bowl body slipped unknown exterior exfoliated; fits with ID Nos. 117 and 118 
polychrome 

40 417 X3,30-50 Gila Polychrome bowl body slipped, painted slipped white slip stained gray 

41 449 X3,50-60 Gila Polychrome bowl rim slipped, painted slipped fits with ID No. 24 

42 449 X3, 50-60 Gila Polychrome bowl rim slipped, painted slipped white slip stained medium gray; fits with ID No. 43 

43 449 X3, 50-60 Gila Polychrome bowl rim slipped, painted slipped white slip stained gray, biconical hole drilled approx. 1 inch 
below rim; fits with ID No. 42 

44 449 X3,50-60 unidentifiable bowl rim slipped, painted unknown sherd severely eroded; interior and exterior exfoliated; fits 
polychrome with ID No. 45 

45 449 X3,50-60 unidentifiable bowl rim slipped, painted unknown sherd severely eroded; interior and exterior exfoliated; fits 
polychrome with ID No. 44 

46 449 X3,50-60 Gila Polychrome bowl body slipped, painted slipped white slip stained gray 

47 449 X3,50-60 Gila Polychrome bowl body slipped, painted slipped white slip stained gray 

48 483 X3,60-70 Gila? Polychrome bowl body slipped, painted slipped 

49 264 X4, surface Gila Polychrome bowl body slipped, painted unknown white slip stained dark gray to black; exterior is fire 
blackened and has exfoliated 

50 264 X5, surface unidentifiable bowl body slipped, painted slipped white slip is stained medium gray 
polychrome 

51 390 X5,8-20 Gila Polychrome bowl body slipped, painted slipped white slip stained light gray 
52 396 X5,20-30 Gila Polychrome bowl body slipped, painted remaining white slip stained light gray; interior and exterior 

exfoliated 
53 406 X5,30-40 Fourmile Polychrome bowl body slipped, painted slipped, painted 
54 426 X5,40-50 Gila Polychrome jar rim and body painted on interior, a reddish slip applied from rim to approx. 0.5 

(could be Tonto) inch below it 
55 459 X5,50-60 Pinto? Polychrome bowl rim slipped, painted slipped fits with 22 
56 459 X5,50-60 Gila Polychrome bowl rim slipped, painted slipped white slip stained light gray 
57 459 X5,50-60 Gila Polychrome bowl rim slipped, painted slipped white slip stained dark gray 
58 459 X5,50-60 unidentifiable bowl rim slipped slipped interior slip patchy but evident 

polychrome 
59 459 X5,50-60 Pinto? Polychrome bowl body slipped, painted slipped white slip is stained medium gray 
60 503 X5, 60-70 San Carlos Rcd-on- jar body smoothed; slipped? polished, painted fits with ID No. 63 

brown 
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ID No., Cat. Provenience - AV/ Vessel Form and Inter ior Surface Exterior Surface r 

by Room No. (Level in cm b.d.) type/ware ^ Treatment Treatment l a m e n t s 

61 503 X5,60-70 Fourmile Polychrome bowl body slipped, painted slipped, painted 
62 503 X5,60-70 Gila Polychrome bowl body slipped, painted slipped 

63 520 X5,70-75, San Carlos jar body smoothed; slipped? polished, painted fits with ID No. 60 
upper floor Red-on-brown 

64 590 X5,75-86, Gila Polychrome bowl rim painted unknown exterior exfoliated 
lower floor 

65 590 X5,75-86, Gila Polychrome bowl body slipped, painted slipped white slip stained light gray 
lower floor 

66 649 X5, lower floor Gila Polychrome bowl rim slipped, painted slipped fits with ID Nos. 21 and 116 

67 664 X5,86-100, Pinedale jar body slipped, painted 
beneath lower floor Black-on-white 

68 522 X6, 75-80 Gila Polychrome bowl body slipped?, painted slipped interior slip stained brownish gray and is exfoliating; fits 
with ID Nos. 69-73 

69 522 X6, 75-80 Gila Polychrome bowl body slipped, painted slipped interior slip stained brownish gray and is exfoliating; fits 
with ID Nos. 68 and 70-73 

70 522 X6, 75-80 Gila Polychrome bowl body slipped, painted slipped interior slip stained brownish gray and is exfoliating; fits 
with ID Nos. 68, 69, and 71-73 

71 523 X6, 75-80 Gila Polychrome bowl body slipped, painted slipped interior slip stained brownish gray and is exfoliating; fits 
with ID Nos. 68-70, 72, and 73 

72 523 X6, 75-80 Gila Polychrome bowl body slipped, painted slipped interior slip stained brownish gray and is exfoliating; fits 
with ID Nos. 68-71, and 73 

73 522 X6, 75-80 Gila Polychrome bowl rim slipped, painted slipped interior slip stained brownish gray and is exfoliating; fits 
with ID Nos. 68-72 

74 680 X6, 86-100, Gila Polychrome bowl body slipped, painted slipped white slip stained light gray 
beneath lower floor 

75 ? X7, ? Gila Polychrome bowl body slipped, painted slipped 
76 668 XI5, 85-90, Gila Polychrome bowl rim slipped,painted slipped interior and exterior exfoliated; fits with ID Nos. 78 and 110 

beneath floor 
77 584 X9,75-81, White Mountain Red bowl body slipped, painted slipped 

lower floor Ware 
78 542 XI 1,70-76, Gila Polychrome bowl rim slipped, painted slipped interior and exterior heavily exfoliated; fits with ID Nos. 76 

upper floor and 110 

79 542 XI 1,70-76, Gila Polychrome bowl body slipped, painted slipped interior white slip stained medium gray 
upper floor 

80 542 XI 1,70-76, Gila Polychrome bowl rim slipped, painted slipped 
upper floor 
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ID No., Cat. Provenience -,- AY/ Vessel Form and Interior Surface Exterior Surface r 

by Room No. (Level in cm b.d.) type/ware ^ Treatment Treatment Comments 

81 542 XI 1,70-76, Gila Polychrome bowl rim slipped, painted slipped biconical hole drilled approx. 1 inch below rim 
upper floor 

82 607 XI 1.76-88, Gila Polychrome bowl body painted slipped interior white slip stained medium gray 
lower floor 

83 298 XI3,6-20 Gila Polychrome bowl body painted slipped interior white paint stained medium gray 

84 298 XI3,6-20 Tonto Polychrome jar rim slipped at rim slipped, painted 

85 298 X13,6-20 Tonto Polychrome jar rim slipped, painted painted interior white slip stained light gray 

86 342 XI3,20-30 Fourmile Polychrome bowl rim partial vessel slipped, painted slipped, painted 

87 342 XI3,20-30 Tonto Polychrome jar rim slipped, painted exterior partially exfoliated 
88 342 XI3,20-30 Gila Polychrome bowl rim slipped, painted slipped, painted 

interior, Tonto 
Polychrome exterior 

89 342 XI3,20-30 Gila Polychrome bowl rim slipped, painted slipped 

90 342 XI3,20-30 Pinedale jar body slipped?, painted 
Black-on-white 

91 342 XI3,20-30 Gila Polychrome bowl body slipped, painted slipped, polished 
92 363 XI3,30-40 Tonto Polychrome effigy fragment slipped, painted 
93 363 X13,30^10 unidentifiable bowl body slipped, painted? slipped interior design is faint and faded 

polychrome 
94 363 XI3, 30^-0 Gila Polychrome bowl body slipped, painted unknown interior white slip stained dark gray; exterior heavily burned 
95 431 X13, 50-60 Gila Polychrome bowl body slipped, painted slipped fits with ID No. 61 from Room 15 
96 469 XI3,50-70 Gila Polychrome bowl rim slipped, painted slipped interior white slip stained dark gray 
97 469 XI3,50-70 Gila Polychrome bowl body slipped, painted slipped 
98 469 XI3.50-70 Gila Polychrome bowl body slipped, painted unknown exterior is eroded 
99 469 XI3.50-70 Tonto Polychrome jar body smoothed slipped, painted exterior white slip stained dark gray 
100 469 X13,50-70 Fourmile Polychrome jar body unknown slipped, painted interior is eroded 
101 307 XI5,0-20 Gila Polychrome bowl body slipped, painted slipped interior white slip stained light gray 
102 355 XI5,20-30 Gila Polychrome bowl rim slipped, painted slipped interior white slip stained light gray 
103 355 XI5,20-30 Gila Polychrome bowl body slipped, painted slipped interior white slip stained dark gray 
104 355 X15,20-30 Pinedale jar body slipped?, painted fits with ID Nos. 1 and 2 

Black-on-whitc 
105 357 XI5,20-30 Gila Polychrome bowl rim slipped, painted slipped interior white slip stained light gray 
106 357 XI5,20-30 Gila Polychrome bowl body slipped, painted slipped interior white slip stained light gray 
107 416 XI5,30-59 Gila Polychrome bowl body slipped, painted slipped interior white slip stained light gray 
108 382 X15 40-50 Gila Polychrome bowl body slipped, painted slipped 
109 382 XI5, 40-50 Gila Polychrome howl body slipped, painted slipped interior white slip stained light gray 
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ID No., Cat. Provenience -,- . „ . Vessel Form and Interior Surface Exterior Surface r 

by Room No. (Level in cm b.d.) type/ware ^ Treatment Treatment t-° rnme'1ts 

110 382 X15. 40-50 Gila Polychrome bowl body slipped, painted unknown interior and exterior exfoliated; fits with ID Nos. 76 and 78 
111 382 XI5,40-50 Gila Polychrome bowl body slipped, painted unknown interior exfoliated; exterior eroded 

112 442 X15,50-60 Tonto Polychrome jar? body painted heavily burned 

113 442 XI5,50-60 Gila Polychrome bowl rim slipped, painted slipped interior white slip stained medium gray 
114 442 XI5,50-60 Gila Polychrome bowl rim slipped, painted slipped interior white slip stained dark gray 

115 480 X15,60-70 unidentifiable bowl rim slipped, painted slipped fits with ID No. 170 
Polychrome 

116 480 X15,60-70 Gila Polychrome bowl rim slipped, painted slipped fits with ID Nos. 21 and 66 
117 480 X15,60-70 unidentifiable bowl body slipped, painted interior and exterior are heavily exfoliated; fits with ID 

polychrome Nos. 39 and 118 
118 480 X15,60-70 unidentifiable bowl body slipped, exfoliated interior and exterior are heavily exfoliated; fits with ID 

polychrome Nos. 39 and 117 
119 480 XI5,60-70 unidentifiable bowl body slipped, painted unknown interior and exterior are heavily exfoliated 

polychrome 

120 480 XI5,60-70 unidentifiable bowl body slipped, painted unknown interior and exterior are heavily exfoliated 
polychrome 

121 489 XI5,70 White Mountain bowl body slipped? slipped, painted ceramic disk fragment 
(pp 130) Redware 

122 534 XI5,70-74, Gila Polychrome bowl rim slipped, painted slipped interior white slip stained light gray 
upper floor 

123 534 XI5, 70-74, Gila Polychrome bowl body slipped, painted unknown interior white slip stained light gray; exterior is eroded; fits 
upper floor with ID Nos. 5 and 171 

124 668 XI5,85-90. Tonto Polychrome body slipped, painted 
beneath lower floor 

125 668 XI5, 85-90, Gila Polychrome bowl body slipped, painted slipped interior white slip stained dark gray 
beneath lower floor 

126 668 XI5, 85-90, Gila Polychrome bowl body slipped, painted slipped interior white slip stained medium gray 
beneath lower floor 

127 544 XI6,70-75, Gila Polychrome bowl rim slipped, painted slipped interior white slip stained light gray 
upper floor 

128 313 XI7,21-^0 Gila Polychrome howl body slipped, painted slipped interior white slip stained light gray 
129 326 XI7,70-80 unidentifiable bowl body slipped, painted slipped interior white slip stained dark gray 

polychrome 
130 332 XI7,93-95, Gila Polychrome bowl body slipped, painted slipped exterior partially eroded 

lower floor 

131 567 X19,70-73, unidentifiable body painted exterior partially eroded 
upper floor polychrome 
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ID No., Cat. Provenience -r AY/ Vessel Form and Interior Surface Exterior Surface r 

by Room No. (Level in cm b.d.) rype/ware p ^ Treatment Treatment L o m m e n t s 

132 554 X20,70-74, Gila Polychrome bowl body slipped, painted slipped design is faded; exterior eroded 
upper floor 

133 554 X20,70-74. unidentifiable bowl body slipped, painted smoothed?, 

upper floor polychrome slipped? 

134 561 X20,80 Gila Polychrome bowl body slipped, painted slipped 

135 264 X21, surface Gila Polychrome bowl body slipped, painted slipped interior white slip stained dark gray 

136 620 X21,78-90, Gila Polychrome bowl rim slipped, painted slipped fits with ID Nos. 148-152 
lower floor 

137 620 X21,78-90, Gila Polychrome bowl rim slipped, painted slipped interior white slip stained medium gray 
lower floor 

138 620 X21,78-90, Gila Polychrome bowl body slipped, painted slipped interior white slip stained light gray 
lower floor 

139 620 X21,78-90, Gila Polychrome bowl body slipped, painted slipped interior white slip stained light gray 

lower floor 

140 264 X23, surface Gila Polychrome bowl body slipped, painted slipped interior white slip stained medium gray 

141 373 X23,40-50 Tonto Polychrome jar body slipped, painted fits with ID No. 143 

142 373 X23,40-50 Gila Polychrome bowl body slipped, painted slipped interior white slip stained light gray 

143 492 X23.60-70 Tonto Polychrome jar body slipped, painted fits with ID No. 141 

144 570 X23/24,70-79, Pinto? Polychrome bowl rim slipped, painted slipped interior white slip stained medium gray 
upper floor 

145 570 X23/24,70-79, Gila Polychrome bowl body slipped, painted slipped interior white slip stained medium gray 
upper floor 

146 498 X24,60-70 unidentifiable bowl body slipped, painted smoothed interior white slip stained dark gray 

polychrome 

147 456 X25,50-60 Gila Polychrome bowl rim slipped, painted slipped interior white slip stained medium gray 

148 624 X26,80-95, Gila Polychrome bowl rim slipped, painted slipped fits with ID Nos. 136, and 149-152 
lower floor 

149 624 X26, 80-95, Gila Polychrome bowl body slipped, painted slipped fits with ID Nos. 136, 148, and 150-152 
lower floor 

150 624 X26, 80-95, Gila Polychrome bowl body slipped, painted slipped fits with ID Nos. 136, 148, 149, 151, and 152 
lower floor 

151 624 X26, 80-95, Gila Polychrome bowl body slipped, painted slipped fits with ID Nos. 136, 148-150, and 152 
lower floor 

152 624 X26 80-95, Gila Polychrome bowl body slipped, painted slipped fits with ID Nos. 136, and 148-151 
lower floor 

153 681 X27 99-100, Gila Polychrome bowl body slipped, painted slipped 
beneath lower floor 
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ID No., Cat. Provenience T «¥ i Vessel Form and Interior Surface Exterior Surface -
by Room No. (Level in cm b.d.) Type/Ware ^ Treatment Treatment Comments 

154 Oil TU2,83-97 Fourmile Polychrome body slipped, painted slipped edges appear abraded; possible disk fragment; white paint 
on brown slip 

155 294 XI, 3-20 Fourmile Polychrome body slipped, painted, slipped ceramic disk fragment 
abraded 

156 294 XI, 3-20 Gila Polychrome body slipped, painted slipped edges appear abraded; possible ceramic disk fragment 
157 335 XI, 20-30 unidentifiable body slipped, painted, slipped ceramic disk fragment 

polychrome? b/r? abraded 
158 358 XI, 30-40 Fourmile Polychrome body slipped, painted, slipped ceramic disk fragment; fits with ID No. 161 

abraded 
159 467 XI unidentifiable body slipped? slipped? sherd is heavily eroded; possible faint red slip evident on 

(pp 120) both sides; ceramic disk fragment 

160 476 XI, 60-70 unidentifiable body slipped, painted, slipped, painted ceramic disk fragment 
polychrome? b/r? abraded 

161 264 X3, surface Fourmile Polychrome body slipped, painted, slipped ceramic disk fragment; fits with ID No. 158 
collection abraded 

162 388 X5,8-20 unidentifiable body slipped, painted slipped ceramic disk fragment 
polychrome 

163 520 X5,70-75, unidentifiable body slipped, painted slipped interior white slip stained medium gray 
upper floor polychrome 

164 530 X9,71 Gila Polychrome body slipped, painted slipped 
(PP 144) 

165 417 X3, 30-50 unidentifiable bowl rim slipped, painted unknown interior and exterior extremely exfoliated; bits of paint and 
polychrome slip on interior are barely discernible 

166 384 X15,40-50 unidentifiable body slipped, painted slipped ceramic disk fragment 
polychrome 

167 332 X17,90-floor unidentifiable body slipped? slipped?, painted ceramic disk fragment; slip is brown; black paint on exterior 
(93-95) 

168 536 X15 unidentifiable body slipped, painted slipped, painted ceramic disk fragment; looks like Gila interior, Tonto 
(pp 148) polychrome exterior 

169 322 X17,60-70 Cibola White Ware body abraded slipped, painted fits with ID No. 71 from Room 15 
170 554 X20,70-74 unidentifiable bowl body slipped, painted slipped fits with ID No. 115 

polychrome 
171 unknown unknown Gila Polychrome bowl body slipped, painted slipped interior white slip stained light gray; fits with ID Nos. 5 and 

123 

172 347 X3,20-30 Gila Polychrome bowl rim slipped, painted slipped interior white slip stained dark gray 
173 391 X13,40-50 Cibola White Ware jar rim slipped? slipped, painted interior and exterior severely eroded 

to 
sC 
S3 

Note: Staining noted in Comments throughout table is due to burning. 
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A P P E N D I X F 

Ground, Pecked, and Battered Stone 

Catalog No., by 
Item and Room 

Hammer stones 

Room 15 

115 

270 

289 (pp 39) 

137 

272 (pp 42) 

pp09 

277 (pp 47) 

112 (pp 14) 

148 

191 

pp23 

079 

079 

293a 

Room 16 

877 

488 (pp 121) 

479 (pp 128) 

304 

304 

508 (pp 141) 

Provenience 
(cm b.d.) 

XI,219 

X2, 227 

X2, 228 

X3, 150-155 

X3, 225 

X5, 138 

X5, 229 

X8, 155-185 

X8, 185-178 

X9, 178-190 

XII, 171 

X14,145-155 

X14,145-155 

floor, ca. 225 

XI, 80-70 

XI, 83 

X 1, 85 

X3, 0-20 

X3, 0-20 

X3, 70 

Length 
(cm) 

8.4 

13.3 

8.8 

14.0 

7.0 

9.4 

7.9 

8.8 

8.1 

9.2 

8.1 

7.1 

5.1 

10.5 

8.7 

7.2 

8.3 

7.7 

7.8 

11.8 

Width 
(cm) 

8.2 

10.8 

8.3 

12.0 

8.4 

8.7 

7.9 

5.5 

5.8 

9.0 

8.5 

5.4 

4.7 

7.1 

5.5 

8.9 

8.7 

5.4 

8.3 

8.1 

Height 
(cm) 

8.4 

7.8 

7.8 

8.0 

5.3 

8.3 

5.8 

5.0 

4.8 

7.3 

5.7 

5.3 

3.7 

4.2 

5.5 

8.1 

5.2 

2.8 

5.5 

4.3 

Weight 
(8) 

755 

1,028 

1,088 

2,188 

347 

572 

494 

280 

240 

571 

784 

357 

120 

391 

300 

438 

347 

115 

315 

582 

Comment 

andesite, three grinding surfaces 

quart/.ite, originally recorded as grooved maul, 
but groove is natural 

andesite, step fractures on rounded angle edges; 
dark (carbon) staining 

granitic cobble (granodiorite?); some localized 
battering on sides and end; located below pp 19 

andesite 

sandstone, poorly cemented (artifact fractured in 
bag), angular step fractures, crushing and 
battering 

andesite, with ground edge and cross striations 

andesite 

quart/.ite, heat-altered/stained, bifacially flaked, 
battered, and ground 

quart/.ite 

gray andesite, some flaking (natural facets?) step 
fracturing, battering and grinding 

andesite core used as hammer stone 

andesite 

coarse grained quartzite, battering on one end 

andesite 

andesite, extensive edge crushing/battering 

basalt 

rhyolite, fragment 

rhyolite 

metasediment battering on unilacially flaked end 
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Catalog No., by 
Item and Room 

538 (pp 150) 

503 

888 (pp 187) 

298 

404 (pp 92) 

877 

489 

442 

442 

889 (pp 189) 

328 

847 (pp 181) 

498 

884 

Provenience 
(cm b.d.) 

X5, 79 

X5, 80-70 

X8, 77 

XI3, 8-20 

XI3, 42 

XI3 , 75-90 

XI3, 80-70 

XI5, 50-80 

XI5, 50-80 

XI5, 92 

XI7, 70-80 

X18, 91 

X24, 80-70 

subfloor trench 
east 

Length 
(cm) 

9.1 

7.4 

8.4 

7.5 

8.9 

7.8 

7.4 

8.2 

7.2 

8.2 

7.2 

11.3 

7.3 

8.5 

Polishing stones/water worn pebbles 

Room 15 

001 

008 

008 

027 

037 

197 

029 

103 

103 

112 

103 (pp 13) 

Room 16 

294 

294 

294 

358 

478 

010 

TU1, 108-111 

TU1, 131-138 

TU1, 141-148 

XI , 120-125 

XI, 125-135 

XI, 190-210 

X2, 125-130 

X8, 145-155 

X8, 145-155 

X8, 155-185 

X8, 221 

XI, 3-20 

XI, 3-20 

XI, 3-20 

XI, 30-40 

X1, 80-70 

X2, 73-83 

3.4 

3.0 

2.1 

1.9 

4.3 

3.4 

2.8 

4.7 

4.1 

9.7 

10.8 

8.2 

8.2 

4.5 

3.9 

2.8 

2.1 

Width 
(cm) 

7.5 

8.8 

8.7 

5.1 

8.5 

8.2 

5.7 

7.0 

8.8 

8.2 

8.0 

10.7 

4.8 

7.5 

2.0 

3.0 

1.3 

1.8 

3.5 

2.8 

2.3 

3.2 

2.1 

9.5 

9.8 

4.3 

3.8 

3.3 

3.3 

2.0 

1.8 

Height 
(cm) 

8.8 

8.0 

5.1 

4.3 

5.7 

8.2 

3.8 

5.0 

5.4 

5.8 

5.0 

8.8 

2.1 

3.9 

1.1 

1.5 

1.1 

1.0 

2.3 

2.1 

1.4 

0.8 

2.0 

0.7 

8.0 

2.4 

3.1 

2.7 

2.8 

1.5 

1.1 

Weight 
(8) 

708 

414 

394 

257 

428 

379 

272 

325 

375 

392 

315 

1,248 

118 

258 

9.2 

21 

33 

9 

48 

27 

11.5 

22 

27 

123 

1,012 

88 

108 

52 

39 
18 

7 

Comment 

quart/.ite (medium grained), some patterned 
step-fractures or margin battering 

rhyolitic andesite, unifacial flaking 

sandstone cobble, extensive edge battering, heat 
altered; provenience is lower floor 

dark gray andesite, battering on both ends 

rhyolite, medium grained, bifacial flaking, 
crushing/battering along working edge; crushing 
along sides, heat altered 

rhyolite 

andesite, battering damage in multiple locations 

andesite 

andesite 

andesite 

andesite, with grinding surface 

quart/.ite, battering damage around edges 

andesite hammer stone fragment 

andesite 

quart/.ite polishing stone 

andesite polishing stone fragment 

quar/ite polishing stone fragment 

metasediment polishing stone 

steatite polishing stone 

quart/.ite polishing stone 

andesite polishing stone 

sandstone polishing stone 

quart/.ite polishing stone 

steatite polishing stone 

small smooth ovate cobble, granite, pecking in 
localized areas on one side; polish wear on 
convex side; black carbon staining 

metasediment polishing stone fragment 

quart/.ite, natural river cobble 

limestone, natural river cobble 

metasediment 

quart/.ite, all edges ground 

quart/.ite fragment 
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Appendix F: Ground, Pecked, and Battered Stone 

Catalog No., by Provenience Length Width Height Weight ~ 
Item and Room (cm b.d.) (cm) (cm) (cm) (g) 

284 

304 

304 

304 

304 

449 

449 

483 

508 (pp 139) 

388 

342 

342 

877 

284 

851 

442 

485 (pp 118) 

480 

325 

332 

554 

547 

373 

570 

570 

571 

837 

498 

884 

Ground/pecked/b; 

Room 15 

008 

021 

094 (pp 35) 

X3, surface 

X3, 0-20 

X3, 0-20 

X3, 0-20 

X3, 0-20 

X3, 50-80 

X3,50-80 

X3, 80-70 

X3, 88 

X5, 8-20 

XI3, 20-30 

XI3, 20-30 

XI3, 75-90 

X14, surface 

XI4, 75-80 

XI5, 50-80 

XI5, 54 

XI5, 80-70 

XI7, 70-80 

XI7, 90-95 

X20, 70-74 

X21,78-78 

X23, 40-50 

X23/24, 70-79 

X23/24, 70-79 

X23/24, 70-79 

X24, 75-89 

X24,80-70 

subfloor trench 
east 

ittered/miscellani 

TU1, 149 

XI, 115-120 

XI,219 

5.3 

5.8 

5.9 

3.4 

2.9 

2.6 

4.8 

3.6 

5.5 

5.2 

3.2 

2.2 

3.3 

5.2 

1.9 

8.2 

4.2 

3.4 

3.4 

1.8 

8.4 

2.1 

4.7 

3.9 

2.9 

3.5 

3.1 

3.1 

3.3 

JOUS 

4.7 

5.0 

10.0 

4.4 

4.8 

3.8 

2.8 

2.5 

1.6 

3.2 

3.1 

3.2 

4.8 

2.8 

1.8 

3.1 

3.9 

1.8 

4.8 

1.8 

2.1 

2.7 

1.3 

8.2 

1.8 

3.0 

3.2 

2.4 

3.9 

2.8 

2.2 

2.4 

4.4 

4.7 

7.4 

2.4 

3.7 

3.5 

1.4 

1.8 

1.4 

1.4 

1.8 

2.2 

2.4 

2.5 

1.7 

2.8 

1.9 

1.8 

2.4 

1.2 

1.9 

1.4 

1.0 

5.7 

1.1 

2.0 

2.2 

1.9 

2.0 

2.1 

0.9 

1.5 

1.1 

3.8 

8.4 

81 

149 

93 

22 

14 

15 

81 

31 

59 

73 

30 

8 

37 

47 

17 

99 

14 

19 

18 

3 

404 

7 

48 

27 

30 

30 

24 

10 

18 

24 

118 

778 

quartzite polishing stone; one battered end 

metasediment, patina on upper edge 

metasediment, patina on one end 

metasediment, fire blackening on one edge 

metasediment 

siltstone 

basalt 

quartzite 

quartz, one smoothed face 

andesite, naturally spalled and fractured, 
polishing wear 

metasediment 

andesite, naturally tumbled 

metasediment, no visible use wear 

quartzite fragment 

quartzite pebble, water worn 

quartzite 

siltstone 

granite 

quartzite 

andesite, water worn 

two polished surfaces, parallel striations on 
separate surface, battering on two flaked ends 

quartzite 

metasediment 

metasediment 

quartzite, parallel striations on one end 

andesite, water worn 

metasediment, two battered sides 

basalt 

basalt, one side polished 

sandstone cobble, heat altered, split in half 

cobble fragment gray medium grained andesite; 
battering wear on several edges, including 
bifacial edge 

quartzite cobble fragment (grinding surface one 
edge) 
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Catalog No., by 
Item and Room 

285 (pp 35) 

040 

040 

288 

137 

115 

278 

094 

112 

112 

285 (pp 55) 

293b 

259 

Room 16 

295 

297 (pp 82) 

358 

478 

304 

304 

417 

417 

483 

483 

398 

Provenience 
(cm b.d.) 

XI,219 

X2, 130-135 

X2, 230 

X2, 230 

X3, 149 

X5,155-185 

X5, 233 

X7, 135-145 

X8, 155-185 

X8, 155-185 

X8, 232 

X8/9, 230 

X9, 210-229 

XI, 3-20 

XI, 18 

X1, 30-40 

X1,80-70 

X3, 0-20 

X3, 0-20 

X3,30-50 

X3, 30-50 

X3, 80-70 

X3, 80-70 

X5,20-30 

Length 
(cm) 

10.0 

7.0 

10.2 

18.0 

14.0 

10.8 

11.0 

7.9 

7.8 

7.5 

11.5 

4.9 

7.8 

8.8 

8.8 

8.8 

5.3 

14.0 

2.1 

8.7 

9.0 

3.5 

3.4 

8.8 

Width 
(cm) 

7.4 

5.5 

8.8 

12.0 

12.0 

10.2 

10.3 

8.1 

8.8 

5.7 

10.8 

4.2 

7.2 

8.0 

8.4 

3.9 

4.0 

10.2 

1.1 

8.3 

7.8 

3.1 

2.5 

7.2 

Height 
(cm) 

8.4 

5.5 

5.0 

7.5 

8.0 

11.3 

4.8 

3.7 

2.2 

4.1 

5.5 

2.8 

1.3 

2.0 

5.2 

2.8 

1.9 

4.9 

0.5 

1.5 

5.5 

1.8 

1.2 

5.8 

Weight 
(g) 

778 

305 

498 

1,078 

2,185 

1,911 

452 

202 

130 

181 

882 

82 

82 

93 

284 

101 

38 

1,108 

3.2 

114 

478 

21 

18 

420 

Comment 

andesite pestle/hammer stone (battering on one 
end) 

rhyolite core with battering on one end 

quart/.ite trough mano fragment 

quart/.ite mano blank, one end broken off 

quart/.ite basin mano with ground ends 

quart/.ite cobble fragment with evidence of 
battering and grinding 

quart/.ite cobble, broad ovate shape, pecked 
areas on opposing sides with grinding wear, also 
pecked along lateral margins; dark (carbon) stain 

quart/.ite cobble fragment with localized 
grinding area 

large modified flake, dark gray andesite; dorsal 
surface includes cortex, very smooth with fine 
cross cutting striations; flake edge has a series of 
beveled concavities 

medium gray chert core, some battering along 
one edge 

quart/.ite grinding stone split in half 

chert core 

large cobble spall fragment basalt, water worn 
cortex, no visible modifications or use wear 

broken (two pieces) naturally rounded, edge 
ground cobble 

andesite core with evidence of prior use as 
grinding stone; red pigment stain 

andesite core expediently used as informal 
pallette, red pigment on one side 

sandstone mano fragment 

quart/.ite trough mano with use wear extending 
to ends 

small andesite flake, grinding wear where dorsal 
side meets striking platform 

metasediment cobble with ground end and fire 
blackening 

quart/.ite cobble with battered end. 

sandstone fragment; fits with Catalog No. 478 

siltstone pebble with grinding facets on sides 

small cobble fragment of naturally faceted dark 
gray andesite; step fractures, on facet edges, 
battering on one angled end; one naturally 
faceted end has been ground down; red pigment 
on side 
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Catalog No., by Provenience Length Width Height Weight .-
Item and Room (cm b.d.) (cm) (cm) (cm) (g) 

459 X5,50-80 8.5 4.2 3.5 185 oblong cobble with polished surface and two 
areas of grinding wear 

887 (pp 188) X5, second 13.8 9.4 3.9 820 quartzite stone with ground edge 
floor, 87 

507 (pp 140) X5, 88 8.3 8.7 8.8 758 rhyolite cobble with ground surface on one end 

284 X8, surface 9.3 9.0 4.8 535 cobble fragment, quartzite, edge battering along 
fracture margin, small area of polish wear some 
pecked wear on fracture margin 

807 XI 1,75-88 8.0 7.8 4.3 403 angular cobble fragment; andesite, unifacially 
flaked with impact fractures on worked edge 

350(pp71) XI3,30 12.9 11.3 8.8 1,028 andesite core 

391 XI3,40-50 7.4 8.0 4.8 385 large andesite pebble with grinding surfaces on 
top and bottom, battering on unifacially flaked 
end 

431 XI3,50-80 7.5 5.7 5.4 335 naturally faceted sandstone cobble, one grinding 
surface, flakes removed. 

489 XI3, 80-70 4.0 3.5 2.1 47 basalt grinding stone, with polished area on one 

side 

584 X14,70-75 7.0 8.0 5.5 412 rhyolite cobble with multiple grinding surfaces 

442 XI5,50-80 7.5 5.2 3.1 138 quartzite cobble, split lengthwise and bifacially 

flaked margins 

888 X15,85-90 7.5 8.1 3.7 155 quartzite ground edge cobble 

818 (pp 187) X15,87 8.9 7.5 8.8 709 quartzite cobble with battering indicators in 
multiple locations and a possible ground surface 

870 XI5,92 9.1 7.8 4.9 492 small quartzite pebble, grinding wear around 
40 percent of lateral surface, with associated 
surface pecked 

313 XI7,27-40 8.0 5.0 2.8 128 quartzite pebble, light grinding on margin, some 
smoothing/polish wear, dark red pigment on 
surface 

554 X20,70-74 7.9 8.3 4.8 357 granite cobble with one polished surface, 

multiple battering surfaces 

352 X23,20-30 4.5 2.8 1.7 31 quartzite edge-ground cobble fragment 

354 X23,20-30 5.7 3.9 2.3 81 rhyolite edge ground cobble fragment 

572 X23,70-79, 5.0 4.9 1.7 59 basalt cobble spall, edge grinding (not on spall 
upper floor fracture edges) 

492 X23, 80-70 8.4 4.4 4.0 158 gray rhyolite pebble, light grinding wear on 

lateral edge 

455 X25,50-80 8.8 5.1 4.5 180 andesite core 

824 X28,80-95 to 8.3 8.8 5.4 293 basalt ground tool fragment; edge, top and 
lower floor bottom show grinding wear, some striations near 

edge; broken edge shows battering wear 



A P P E N D I X G 

Pollen Results from the 1995 Excavations at 
Tonto National Monument 

Suzanne K. Tish 

Seven pollen samples were analyzed in conjunc
tion with the 1995 excavations in support of sta
bilization efforts at the Tonto National Monument, 
Upper Cliff Dwelling. One of these samples was 
collected from the modern surface for comparison 
with the prehistoric samples. The six archeological 
samples are distributed among four excavation 
units (XI, X2, X3, and X5) in extramural midden 
deposits at the rear of the rockshelter containing 
the Upper Cliff Dwelling. The middens are com
posed of debris from the Gila phase occupation, 
and are affected by variable disturbance due to bio-
turbation and the previous activities of archeolo-
gists and other visitors. 

Analytical Methods 

Approximately 60 cc of sediment were processed 
per sample. Lycopodium tracers were added to mon
itor extraction results. Following deflocculation in 
dilute hydrochloric acid, a mechanical swirl meth
od as described by Mehringer (1967:136-137) 
separated the heavier sediment fraction. Fine 
screening of samples was omitted in order to maxi
mize recovery of pollen grains united in aggregates. 
Heavy liquid flotation in zinc bromide of 2.0 den
sity further reduced extraneous matrix material. 
Rinses with hydrofluoric acid, hydrochloric acid, 
water, and absolute alcohol completed the extrac
tion process. The extract was mounted in a glyc
erol medium and stained for microscope viewing. 

A standard sum of 200 noncultigen grains was 
tabulated for each sample. This sum adequately 
registers representative distributions of the com
mon pollen types in assemblages from southwest
ern vegetation communities (Martin 1963:30-31). 
Percentages for types other than cultigens in Ta
bles G1 and G2 were calculated on the basis of the 
standard sum. Cultigen pollen was tabulated in 
addition to the 200-grain sum in order to avoid 
numerical constraint on the percentages of types 
more directly related to vegetation and environ
ment of the site vicinity. Therefore, the value given 
for cultigens is not a percentage, but represents the 
number of grains encountered in the course of com
pleting the standard sum. Corn (Zed), cucurbit (Cu-
curbita), and cotton (Gossypium) are the cultigen 
categories in the Tonto National Monument analy
sis. A more detailed discussion of extraction and 
tabulation methods can be found in Fish (1984a). 

After completion of tabulation, additional mate
rial was scanned at lower magnification in order to 
detect rare types and particularly ones with eco
nomic significance. Identifications made only in 
scanning are so indicated in Tables G1 and G2. 
Types that occurred in aggregates of six or more 
pollen grains are also noted. Because clusters would 
be less efficiently transported by wind than single 
grains, aggregates indicate the likelihood of a rela
tively immediate plant source for the pollen. Ag
gregates may also indicate direct introduction of a 
type on the immature floral parts of a source plant 
because pollen is usually dispersed at maturity as 
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Table G I . Pollen Results from the 1995 Excavations at Tonto National Monument 

o 
5 

Provenience 

Modem surface 

XI , Level 4 

X2, Level 3 

X2, Level 4 

X3, Level 3 

X3, Level 4 

X5, Level 1 

Catalog No. 

010 

018 

021 

029 

034 

036 

Ambrosia type 

13.5 

10 

15.5 

2.5 

7 

7 

10.5 

High-Spine 
Compositae 

30.5 

12 

14 

7.5 

8 

6.5 

17 

Artemisia 

4 

1 

3.5 

2 

3.5 

Cheno-am 

8 

9.5 

13 

4.5 

12.5a 

8.5 

15a 

Gramineae 

11.5 

7.5 a 

8.5a 

7 

3 

1 3 ' 

9.5 

Boerhaauia type 

24.5" 

6.5 

3.5 
b 

3 

0.5 

Provenience 

Modem surface 

XI , Level 4 

X2, Level 3 

X2, Level 4 

X3, Level 3 

X3, Level 4 

X5, Level 1 

Catalog No. 

010 

018 

021 

029 

034 

036 

Cereus type 

13.5a 

9 a 

18.5 

18 a 

7.5 a 

1 

Cylindropuntia 

4.5 

8 

5 

5.5a 

4 a 

2.5 

Platyopuntia 

2 

0.5 

1 

0.5 

Agave 

0.5 

1 

1.5 

0.5 

Prosopis 

1.5 

2.5 

1 

3 

1 

Cercidium 

1 

2 

3.5 

0.5 

5.5 

Sphaerakea 

4 . 5 ' 

2 

4.5 

Onagraceae 

4 .5 a 

2.5 

5 a 

9 a 

6.5 

2 

Eriogonum 

4 

2.5 

1 

0.5 

1 

3 

Euphorbia type 

1 

0.5 

1.5 

1 

4 

cf. Leguminosae 

2.5 

3 

0.5 

Ephedra 

b 

3 
b 

1.5 

0.5 

Rhamnaceae 

3 

0.5 

1 

1.5 

2 

Pinus 

4.5 

5 

6 

6.5 

5.5 

2 

6 

Note: Percentages of noncultigen pollen types arc calculated on die basis of a 200-grain standard sum of all noncultigen pollen. Values for cultigen pollen types (Zea, Cucurbita, and Gossypium) are 
expressed as the number of pollen grains encountered in tabulation. 
a Indicates a pollen type occurring in aggregates of 6 or more pollen grains. 

Indicates a pollen type observed only in scanning of additional material after tabulation of the 200-grain standard sum. 
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Provenience Catalog No. Quercus Juniperus Salix Typha Indeterminate Other Pollen Types ,., , r . . ... , r . . ... ?f- . . 
B ¥ vr ' r (No. of Grains) (No. of Grains) (No. of Grains) 

Modem surface 4 5 0.5 4.5 Larrea, 1.5 

Cellis, 0.5 

XI, Level 4 010 4 b 1 11.5 6.5 Cruciferae, 0.5 63 

X2, Level 3 018 1.5 4.5 0.5 Solanaceae, 0.5 30 
X2, Level 4 021 1 5 0.5 15 6 Abuts, 0.5 167a ° 

Liliaceae, 1.0 
X3, Level 3 029 3.5 0.5 13.5 2 Yucca, 0.5 68 a 1 

Simmondsia, 0.5 
X3, Level 4 034 4.5 1 16 2 Simmondsia. 0.5 104a 

Canotia, 0.5 
Acacia, 0.5 

X5, Level 1 036 5 1.5 1 3 5.5 Rosaccae, 1.0 11 
Solanaceae, 3.0 



Table G2. Summary of Economic Pollen Evidence from 1995 Excavations at Tonto National Monument 

Provenience 

X I . Level 4 

X 2 , Level 3 

X2 , Level 4 

X3 , Level 3 

X3 . Level 4 

X5 . Level 1 

Catalog No. 

010 

018 

021 

029 

034 

036 

Zen/Corn 
(No. of Grains) 

63 

30 

167a 

6 8 a 

104a 

11 

Curcubita/ 
Squash 

b 

Pumpkin 
(No. of Grains) 

1 

Gossypium/ 
Cotton 

(No. of Grains) 

12.5 

15' 

Cheno-am/ 
Chenopod, 
Amaranth 

2 

0.5 

1 

0.5 

Platyopunti'a/ 
Prickly Pear 

4.5 

8 

5 

5.5a 

4 ' 

2.5 

Cylindropuntiu/ 
Cholla 

13.5" 

9 a 

18.5 

1 8 ' 

7.5" 

1 

s>-> o 
— 

Provenience 

X I , Level 4 

X2 , Level 3 

X2 , Level 4 

X3 , Level 3 

X3 , Level 4 

X 5 , Level 1 

Catalog No. 

010 

018 

021 

029 

034 

036 

Typho/ 
Cattail 

11.5 

4.5 

15 

13.5 

16 

3 

Gramineae/ 
Grass 

7.5" 

8.5a 

13 ' 

Cruciferae/ 
Mustard Family 

0.5 

Yucca/ 
Yucca 

0.5 

Agaue/ 
Agave 

0.5 

1 

1.5 

0.5 

Onagraceae/ 
Evening Primrose 

Family 

4 .5 " 

5" 

9" 

Liliaceae/ 
Lily Family 

1 

Note: Percentages of noncultigen pollen types are calculated on the basis of a 200-grain standard sum of all noncultigcn pollen. Values of cultigen pollen types {Zea, 
Cucurbita, and Gossypium) are expressed as the number of pollen grains encountered during tabulation of the 200-grain standard sum. 
" Indicates a pollen type occurring in aggregates of 6 or more pollen grains. 
1 Indicates a pollen type observed only in scanning of additional material after tabulation of the 200-grain standard sum. 
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single rather than multiple adhering grains. There, 
the presence of aggregates constitutes evidence 
that may be considered in economic interpretation. 

Results 

A comparison of the pollen assemblage in the mod
ern sample with the prehistoric assemblages re
veals similarities in the proportions of those types 
indicative of vegetation in the site vicinity and sur
rounding basin. Most of these are nonarboreal pol
len types, a configuration consistent with primarily 
open vegetation containing a strong component of 
shrubs. The modern and prehistoric samples ex
hibit similar ranges for Ambrosia type, contributed 
by bur sage; Artemisia, produced by sagebrush; 
Gramineae, grass; and cheno-am, a category en
compassing chenopods and amaranths. 

The relatively low representation of cheno-am 
pollen in prehistoric assemblages is somewhat sur
prising. In the Southwest, weedy chenopods and 
amaranths are typically abundant in the disturbed 
and organically enriched soils of human occupa
tions. This pollen is often the predominant type in 
samples from southwestern archeological sites, in
cluding sites in the Tonto Basin (e.g., Fish 1992, 
1995). Higher percentages of cheno-am pollen 
from weedy growth tend to be correlated with oc
cupations of greater size, density, and duration that 
create the most extensive modification of the natu
ral environment (Fish 1995). The moderate levels 
of cheno-am pollen in the Upper Cliff Dwelling 
middens may in part reflect a depression of cheno-
am percentages by the strong representation of eco
nomic pollen originating in the debris of culturally 
utilized plants. Even though cultigen pollen was 
excluded from the 200-grain standard sum used as 
the basis for percentage calculations, the pollen of 
other resources accounts for appreciable incre
ments of the midden assemblages. 

Percentages of High-spine Compositae pollen, 
a broad category of sunflower-family pollen with 
long spines on the exterior surface, contrast be
tween the modern and prehistoric samples. A vari
ety of desert shrubs produce this pollen type. Low
er percentages in the midden samples may be the 
result of shrub removal from site environs during 
the occupation. 

A set of three pollen types is associated with 
prehistoric agricultural fields in southern Arizona 
(Fish 1984b). Two of these, spiderling (Boerhaa-
via type) and globe mallow (Sphaeralcea), are ab
sent from the modern surface samples, but one or 
both were consistently recovered from the midden 
proveniences. Evening primrose-family (Onagra-
ceae) pollen is more specifically associated with 
the vicinity of canals (Fish 1984b, 1985) and it, 
too, occurs in each of the Upper Cliff Dwelling 
contexts. Pollen of these field weeds probably was 
enriched in midden sediments through transport of 
the surfaces of irrigated crops, with which the 
weeds grew in close contact. 

The pollen of trees is represented by low fre
quencies of windblown pine (Pinus), oak (Quer-
cus), juniper (Juniperus), and several riparian 
species. Mesquite (Prosopis) is most common 
along watercourses, although it may grow in other 
areas as well. Willow (Salix), alder (Abuts), and 
hackberry (Celtis) are also riparian taxa. 

Another pollen type, cattail (Typha), denotes 
permanently damp habitats. It is well represented 
in every sample and must have been readily avail
able to Upper Cliff Dwelling inhabitants. The fre
quent appearance of cattail pollen in Tonto Basin 
archeological samples (e.g., Fish 1992, 1995) sug
gests a widespread distribution of the requisite 
floodplain conditions in the past. 

Evidence for 
Prehistoric Resources 

Table G2 summarizes pollen evidence for plant 
resources deposited in the midden by Upper Cliff 
Dwelling inhabitants, or possibly in some cases by 
rodents and other animals. It would not be possible 
to distinguish between the two means of pollen in
troduction if animals transported the same kinds of 
plants used by site occupants. Inclusion of pollen 
occurrences in Table G2 is based on morphological 
identification and additional qualitative, quantita
tive, and comparative criteria. 

Cultigens are the most straightforward entries. 
Corn (Zea) could be present only as a crop. The 
pollen occurs in variable but often substantial quanti
ties in each excavated sample. The largest amounts 
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are accompanied by aggregates. Unburned materi
als in middens would be the most likely source of 
abundant pollen. 

The higher quantities of corn pollen seem incon
sistent with introduction on cobs, the predominant 
plant parts recovered in the midden (Donaldson 
1996:145-146). Tassels, husks, stalks, and other 
outer parts containing larger amounts of pollen may 
have rotted away. Use of corn pollen as a ceremo
nial substance, a practice of many southwestern In
dians, seems an improbable alternative for disposal 
in midden contents. Inclusion of fecal material is 
another possible means of pollen concentration 
through human ingestion of fresh, unprocessed 
products such as green corn. 

Squash and pumpkin (Cucurbita) pollen cannot 
always be distinguished from that of wild cucur
bits. Because both a thin-shelled wild form such as 
buffalo gourd and domesticated species were iden
tified in the middens (Donaldson 1996:146-147), 
the pollen may indicate either a wild or domesti
cated species, although clearly an introduced re
source. It is doubtful that the edible flower was the 
source of the pollen, in light of the low amount. 

Identification of domesticated cotton (Gossypi-
um) among macrofossils confirms the source of 
this pollen. Cotton pollen is so rarely dispersed 
and recovered that even a single instance strongly 
suggests the freshly harvested products of local 
cultivation. Because both cucurbit and cotton pol
len are typically rare in archeological samples, a 
single observation of each type among the Tonto 
samples does not indicate a corresponding infre-
quency of these resources. 

Three categories of cactus pollen are cholla 
(Cylindropuntia); prickly pear (Platyopuntia); and 
saguaro, hedgehog, or a related species (Cereus 
type). Saguaro, hedgehog, and barrel cacti were 
recovered in flotation remains and are potential 
sources of the Cereus-type pollen (Donaldson 
1996:138-139). Cholla and saguaro-type were re
covered in every midden sample, sometimes in ag
gregates; prickly pear was tabulated in four samples. 

Edible cholla buds (Curtin 1984:58-60) are 
likely the source of the cholla pollen. Preferred use 
of cholla buds containing pollen usually results in 
the greater pollen evidence for cholla than prickly 
pear (e.g., Gish 1991), which more often supplied 
fruits and pads. Maximum percentages of saguaro-

type pollen in the Upper Cliff Dwelling samples ex
ceed those of cholla, and aggregates are more com
mon. Seeds of saguaro, hedgehog, and barrel cacti 
were widespread in the middens, with saguaro 
seeds most numerous (Donaldson 1996:139). Be
cause the buds and flowers of these cacti are not 
consumed, large amounts of fruit residues, contain
ing moderate amounts of poller., must have been 
involved; the dried flowers remain attached to the 
developing fruit for an extended period and could 
thus shed pollen on its outer surface. Cactus pollen 
also could have been concentrated in human fecal 
material by ingestion of the fruits. 

Low percentages of yucca {Yucca) and agave 
(Agave) pollen are compatible with occasional in
troduction on the outer surfaces of edible fruits or 
leaves serving as sources of fiber. Shredded yucca 
leaves suggest introduction by rodents (Donaldson 
1996:141). The pollen was recovered only in Lev
el 3 of X3. 

The occurrence of agave pollen in four of the 
six midden samples is unusual for this typically 
rare type. For comparison, it was observed in only 
one of 125 samples analyzed for the RCDS (Fish 
1995). The presence of flowering stalk fragments 
(Donaldson 1996:139) attests to agave raw materi
als that postdate the development of flowers and 
thus be capable of introducing pollen. Agaves in
tended for roasting and eating are harvested prior 
to emergence of the flowering stalk and the atten
dant depletion of stored carbohydrates. Cultivated 
agaves are seldom permitted to advance to this de
gree of reproductive maturity and concurrent loss 
of food value. The agave stalk fragments and the 
pollen indicated probable gathering from unman-
aged wild stands in which stalk and flower devel
opment was common. 

Cattail pollen appears in every midden sample. 
It is typically more abundant in prehistoric Tonto 
Basin samples (e.g., Fish 1992, 1994, 1995) than 
in Hohokam sites to the west (e.g., Fish and Gilles
pie 1987; Gish 1991), suggesting particularly exten
sive growth along Tonto Basin floodplains. Cattail 
stems have many craft and construction uses, and 
the mature heads and young stems and shoots are 
consumed (e.g., Bean and Saubel 1972:142-143; 
Russell 1975:133, 135; Whiting 1939:64). How
ever, recovery of pollen but no other plant parts 
in middens with excellent preservation raises the 
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possibility of a mode of introduction other than di
rectly on discarded plant residues. The prolifically 
produced pollen is itself gathered and eaten as a 
food by the Pima and other indigenous groups (e.g., 
Bean and Saubel 1972:143; Curtin 1984:64-65). 
Human fecal material could reflect this form of 
consumption. 

Proportions of grass pollen in midden samples 
are not notably higher than in the modern surface. 
Therefore, only those occurrences that include ag
gregates are considered possible evidence of cul
tural resources. Seeds and other parts of several 
grass species were identified, not all of which were 
judged to be introduced by human activity (Don
aldson 1996:142-143). It is not possible to distin
guish species on the basis of pollen morphology. 
Cheno-am is another widespread pollen type that 
is listed only in the case of aggregates. Edible 
greens and seeds of multiple chenopod and ama
ranth species are universally consumed by south
western indigenous peoples. 

Evening primrose-family pollen, potentially 
indicative of weedy plants of irrigated agriculture, 
also was included in Table G2 only in the case of 
aggregates. The pollen could be concentrated in hu
man fecal matter by the consumption of crops with 
pollen adhering to the outer surface. In addition, 
several species in this family are gathered for food 
and medicine by a variety of Native American 
groups (Bean and Sable 1972:94; Felger and Mos
sier 1985:350; Whiting 1939:86). 

Two final indicators of possible resource resi
dues are the pollen of unknown species in the 
mustard family (Crucifierae) and the lily family 
(Liliaceae). These types are naturally rare and oc
cur only once each in Upper Cliff Dwelling sam
ples. Charred tansy mustard (Descurainia) seeds 

are common among Hohokam remains (Gasser 
and Kwiatkowski 1991) and occur in Tonto Basin 
sites (e.g., Miksicek 1995), although none was re
covered in the analysis of this excavation. Lily-
family species provide edible bulbs and roots, 
including those of wild onion and mariposa lily 
(Bean and Saubel 1972:37, 50; Whiting 1939:70). 

Conclusions 

X5 of the Upper Cliff Dwelling investigations ap
pears to have encountered prehistoric deposits that 
were subsequently less disturbed than those of 
XI-X4 (Fox 1996b:29-43). In analyzing plant re
mains, Marcia Donaldson (1996:126, 151) noted 
that the remains in X5 were less fragmentary and 
more diverse. Remains in XI-X4 were much more 
fragmented and sometimes appeared to be embed
ded in a decomposing fecal matrix. 

Although a greater diversity of relatively intact 
plant remains may have been present in X5, pollen 
recovery patterns suggest that the presence of fecal 
material enhance the palynological diversity of re
source indicators in the midden of X1-X4. With 
the exception of cheno-am pollen, quantities of 
probable resource types are greater in X1-X4 sam
ples, and aggregates are restricted to these prove
niences. Ingestion of pollen-bearing plant parts 
would concentrate pollen in feces and could account 
for the origin of pollen from taxa not encountered 
as plant remains, such as cattail and cholla. Con
centration of food pollen in feces also may be an 
important factor in the unusual richness of eco
nomic pollen types in the Upper Cliff Dwelling 
midden deposits. 
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THE UNivERsrrYOF 

ARIZONA. 
TUCSON ARIZONA 

Laboratory of 
Tree-Ring Research 

4 May 1999* 

Greg Fox 
Archeologist 
National Park Service 
Western Archeological and Conservation Center 
1415 North Sixth Avenue 
Tucson, Arizona 85705 

Dear Greg, 

Here are the results of our analysis of 7,050 charcoal samples from Rooms 15 and 16 in the Upper Ruin 
at Tonto National Monument. Included are species identification forms and, for your information, a 
copy of the invoice submitted to Maria M. Morales to cover the cost of the analysis. 

The discrepancy between the count of numbered samples submitted (207 specimen numbers) and the 
number of samples reported (7,050) is due to the fact that the latter figure is the sum of the number of 
charcoal fragments included in each field sample. Although we eount multiple pieces that can be 
identified as coming from the same tree as one specimen, there undoubtedly is some undetected 
replication in these counts. This is particularly the case for the nonconiferous samples, which, as a class, 
lack distinctive markers that allow assignment to specific individual trees. Assuming 100 percent 
replication within each species assignment per field number (which is highly unlikely), the 7,050 
samples represent a minimum of 463 trees. Assuming no replication, the collection includes 7,050 trees. 
Undoubtedly, the real number lies somewhere between these extremes, probably closer to the larger 
rather than the smaller end of the range. 

Unfortunately, none of the samples can be dated, primarily because most of them are nonconiferous 
species that lack the attributes necessary to establish crossdating with master ring chronologies. Most of 
the coniferous specimens have too few rings; however, they also have serious false ring problems and/or 
erratic growth patterns that prohibit dating. These samples have been added to our permanent collection 
for future checking against newly acquired material from the area. I feel confident that the acquisition of 
more comparative material ultimately will result in the dating of some of these samples. At present, we 
simply lack the quantity of local comparative material necessary to allow dating. 

Some interesting information emerges from the species distributions within each room. Ninety-one 
percent (5,832 samples) of the 6,409 specimens from Room 15 are nonconifers, with "unidentified" 
comprising the largest category (3,246 samples) and Populus (2,441) making up the largest identified 
group. Smaller numbers of sycamores (40), and boxelders (105) round out the nonconifer assemblage. 
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Conifers comprise only nine percent of the collection. The large number of ponderosa pines (238) is 
something of a surprise as are the 48 fragments of spruce or fir. My guess is that most, if not all, these 
samples originated as driftwood brought down from higher elevations by the Salt River. The pinyons 
and junipers could have been driftwood, acquired from local or nearby environments, or both. Four field 
numbered samples (FN 31, 38, 83, and 171) were missing from the shipment. 

Nonconifcrs (552 samples) comprise 86 percent of the 641 samples from Room 16, with 523 
unidentified samples (82 percent) dominating the assemblage. In contrast to Room 15, there arc only 13 
Populus samples (two percent as opposed to 38 percent from Room 15) and no sycamores or boxcldcrs 
from Room 16. The nonconifer assemblage included eleven com cobs (two percent of the total), an 
element that was conspicuously absent from Room 15. With only pinyons and junipers represented, the 
conifer assemblage differs from that of Room 15 as well. There are no ponderosa or spruce/fir samples 
that might be attributed to the use of driftwood, and the pinyons and junipers could have been acquired 
locally. Whether these differences in species composition represent a time difference is unknown, but 
they clearly represent a major difference in wood procurement procedures between these two rooms. 
Two samples (FN 392 and 516) consist of blackened dirt from which no identifiable charcoal can be 
extracted. Five samples included in FN 598 were fired so hot that vitrification destroyed the cell 
structure necessary for species assignment. 

We have kept all uncatalogucd samples for return to you. How do you want to effect the transfer? I 
could deliver the samples to WACC sometime soon when I'm running errands around town, or someone 
from WACC could pick them up here. Just let me know how you want to proceed. 

If you have any questions about these results, please let me know. 

Sincerely, 

Okmkfj S. Dean 

*Note: This document has been electronically transcribed. 
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Upper Tonto, Room 15-Species ID by RLW - Reported 28 April 1999 - Accession A-1399 

FIELD TRLNO DF PP PNN JUN S/F POP QUER NONCON COMMENT 

NUMBER 

005 1 

018 9 4 

019 24 30 

020 1 7 5 

022 7 12 

023 3 3 

025 23 27 2boxelder 

026 1 4 4 

028 1 16 17 

029 2 4 10 

031 no specimen 

034 4 1 

037 TON 76 1 8 2 

038 no specimen 

040 1 6 21 

041 1 5 6 

043 5 1 boxelder 

046 1 

047 3 

058 4 

059 3 

064 3 1 

067 2 4 19 

068 5 

070 1 5 6 

071 3 11 

073 13 26 

082 1 8 

083 no specimen 

085 1 8 10 

086 2 11 

088 30 23 

089 5 8 
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Upper Tonto, Room 15 - Species ID by RLW - Reported 28 April 1999 - Accession A-1399 

FIELD TRLNO DF PP PNN JUN S/F POP QUER NONCON COMMENT 

NUMBER 

091 4 8 

092 4 6 

094 7 12 

095 3 4 

097 1 17 47 

098 5 

100 1 3 1 

103 1 20 33 

104 7 22 

106 2 8 

107 1 5 

109 1 46 40 

110 1 10 

112 1 34 30 

113 4 

115 5 

116 5 

118 1 7 14 

119 1 6 13 

121 22 56 

122 5 16 

124 1 17 64 6boxelder 

125 1 6 4 

127 3 27 

128 9 4 

129 2 6 3 

130 1 3 

131 8 3 

134 3 

136 9 11 

137 5 7 

139 6 7 

140 2 rocks 
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Upper Tonto, Room 15 - Species ID by RLW - Reported 28 April 1999 - Accession A-1399 

FIELD TRLNO DF PP PNN JUN S/F POP QUER NONCON COMMENT 
NUMBER 

142 45 44 

145 1 4 

148 6 13 

149 3 

154 1 32 93 

155 5 5 

157 12 11 1 

158 2 5 1 boxelder 

160 11 7 2 

165 4 

166 2 

167 1 1 10 2 

168 2 2 

170 2 14 2 

171 no specimen 

174 36 1 1 40 36 

177 1 

178 1 

179 4 3 42 14 

182 4 3 1 51 82 1 boxelder 

183 2 6 16 1 boxelder 

185 7 17 

186 9 9 

188 1 2 1 1 3 

189 1 2 1 

190 1 10 38 

191 1 6 59 

192 2 4 

195 2 9 

197 10 1 238 176 

198 1 35 5 boxelder 

200 5 2 1 

203 TON 78 1 
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FIELD 
NUMBER 

205 

206 

209 

210 

212 

215 

216 

217 

219 

223 

227 

228 

229 

232 

235 

236 

239 

240 

242 

246 

247 

249 

250 

252 

253 

255 

256 

258 

259 

261 

TRLNO 

TON 75 

TON 79 

TON 77 

TON 74 

TON 73, 
80 

TON 81 

TON 70, 
71,72 

Total 

DF PP 

36 

1 

1 

1 

3 

14 

40 

1 

3 

34 

3 

13 

2 

6 

1 

1 

1 

238 

PNN 

4 

3 

43 

13 

17 

2 

5 

1 

8 

2 

11 

1 

6 

21 

2 

26 

220 

JUN 

4 

2 

1 

1 

2 

6 

1 

2 

1 

25 

1 

11 

2 

71 

S/F 

1 

12 

2 

1 

1 

19 

1 

7 

1 

48 

POP 

252 

35 

150 

17 

13 

87 

6 

78 

20 

4 

10 

19 

54 

31 

230 

47 

16 

97 

13 

42 

11 

35 

5 

47 

8 

14 

3 

19 

2,441 

QUER NONCON 

122 

8 

132 

5 

20 

71 

11 

25 

56 

33 

1 

16 

32 

132 

11 

459 

16 

163 

116 

7 

64 

27 

31 

12 

209 

12 

51 

13 

28 

3,246 

COMMENT 

5 boxelder 

11 boxelder 

1 sycamore 

4 sycamore 

4 boxelder 

1 boxelder 

1 sycamore 

30 boxelder, 6 
sycamore 

1 sycamore 

8 boxelder, 4 
sycamore 

25 boxelder 

1 boxelder 

4 sycamore 

19 sycamore 

2 boxelder 

1 boxelder 
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Upper Tonto, Room 16 - Species ID by RLW - Reported 10/98 - Accession A-1399 

FIELD TRLNO DF PP PNN JUN S/F POP QUER NONCON COMMENT 

NUMBER 

294 1 17 

299 2 14 
304,347, TON 12 36 
396,417 083, 

084, 085 

325 1 4 

328 4 

329 1 

332 5 

333 2 

335 2 24 

336 1 6 

342 3 23 

348 5 

354 4 

363 5 13 5 corn cobs 

364 1 3 

373 8 

376 2 10 

382 5 

388 1 

389 9 

391 2 16 

392 2 dirt 

397 14 

406 8 13 

407 5 

411 2 8 

431 2 

459 2 10 

469 13 

477 1 28 

480 1 1 5 
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Upper Tonto, Room 16 - Species ID by RLW - Reported 10/98 - Accession A-1399 

FIELD TRLNO DF PP PNN JUN S/F POP QUER NONCON COMMENT 
NUMBER 

483 1 14 

498 2 

499 1 

503 1 34 

512 4 

515 2 

516 2 dirt 

520 1 4 

523 7 

526 1 1 

542 13 

547 1 

550 1 

552 1 3 7 

556 3 2 corncobs 

567 2 

570 18 8 short 

571 5 

573 1 12 

575 6 

581 4 

587 3 

588 2 

593 2 

598 10 5 too vitrified to be 
certain 

599 TON 1 2 4 
082 

601 1 3 

607 1 6 

620 2 2 8 

623 5 

624 4 

634 1 1 corncob 
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Upper Tonto, Room 16 - Species ID by RLW - Reported 10/98 - Accession A-1399 

FIELD TRLNO DF PP PNN JUN S/F POP QUER NONCON COMMENT 
NUMBER 

637 5 

638 2 1 

651 4 

655 1 8 

668 5 

677 8 

680 16 3 corn cobs 

Total 33 51 13 523 
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