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PREFACE 

This dissertation was prepared in large part as a report on the 

Casa Grande for the National Park Service. I am especially grateful to 

Mark Grady, who first involved me in the project; to Linda Mayro, who 

succeeded in getting me to take on the second phase of the work; and to 

Lynette Shenk, who did such an excellent job as my assistant. 

A dissertation is the culmination of a graduate-student career. 

The inspiration to seek a doctorate I owe principally to two people, 

William A. Ritchie and Alicja Iwanska. Ritchie infected me with his 

passionate interest in American Indian studies, and his stern standards 

of scientific rigor appealed to my equally Puritan nature. From Iwanska 

I acquired a taste for the academic life and the joys of free intel

lectual inquiry tempered by rigorous logical standards and the knowledge 

that all inquiry has a moral aspect. I salute them both. 

For its sustained support throughout most of my graduate career 

I want to thank the Anthropology faculty of The University of Arizona. 

Before moving to Arizona, however, I spent what proved to be an 

extremely valuable semester at the State University of New York at 

Albany. It is appropriate here to express gratitude to that faculty as 

well. Especially I would like to acknowledge the stimulation of George 

Klima, who taught me the concept of a "controversy" that has been of 

such central importance in my work; and of Walter Zenner, who generated 

my interest in the concept of ethnic boundaries. 
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For introducing me to the Southwest and providing one of the 

most exciting experiences in my life, I particularly want to thank H. 

David Tuggle and William A. Longacre who brought me to Grasshopper in 

1969. The following eight years spent in Tucson at The University of 

Arizona have been the most rewarding in my life. I did not learn all I 

wanted to learn, or master all the subjects I studied, but I did 

experience the struggle of trying, and, at times, the brief joy of 

success. To the faculty, students, and others who made that possible, 

I wish to express my warmest appreciation. 

A special thanks goes to the librarians at the Arizona State 

Museum Library, and especially to Daphne Scott. Ever ready and able to 

help, they also were understanding when books were overdue. Their 

spirit goes far to make academic research a pleasurable experience. 

The members of my committee, Arthur J. Jelinek, Chairman; 

Raymond H. Thompson; and Jeffrey S. Dean, I want to thank especially 

for their moral support and for setting standards that I could respect. 

Each in their different ways has been a mentor, full of insightful 

criticism and advice, and ever willing to help. Thanks go too to 

Edward H. Spicer and to Richard A. Thompson for their assistance while 

I was writing my preliminary exam paper. 

Appreciation for sponsoring the Casa Grande research goes to 

the Arizona Archeological Center of the National Park Service. Keith 

Anderson at the Center in particular saw the desirability of the project 

and rendered every assistance in seeing it through. Others at the 

Center I would also like to thank include George Cattenach, Martin 

Mayer, and Judy Reis. The Ruins Stabilization Service at the Center 
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provided the scaffolding used on the project, and Martin Mayer 

r 

graciously spent a day instructing Lynette Shenk and me how to use it 

safely. 

The Arizona State Museum, The University of Arizona, handled 

the contract for the Casa Grande research. I have already mentioned 

the debt owed to Mark Grady and to Linda Mayro. I would also like to 

express appreciation to Gwinn Vivian, Lynn Teague, and Dola Moore for 

their administrative help. 

The difficulties during the fieldwork were greatly eased by Sam 

Henderson, Superintendent at Casa Grande Ruins National Monument, and 

by Art Irwin of the Monument staff, who helped to take down and set up 

the scaffolding the several times that was necessary. The use of a 

wide-angle lense and a .tripod belonging to the Monument also advanced 

the work. 

The content of the report benefitted greatly from many discus

sions with Emil Haury, Linda Mayro, David Doyel, William Doelle, Bruce 

Masse, Allen Sullivan, Keith Anderson, Mark Grady, and Lynette Shenk. 
I 

Linda Mayro's insistence led to the writing of Chapter 14, and Chapters 

2 and 11 benefitted from work done by Lynette Shenk, who also prepared 

Tables 1-3. The soil analysis reported in Chapter 7 was done by Stanley 

Snitzer and David Hendricks, both of whom went out of their way to help 

in the interpretation of the data. Jeffrey S. Dean gave invaluable 

advice and information about tree-ring dating and the ecology of South

western trees. Amadeo Rea, a graduate student in zoology at The Univer

sity of Arizona, generously informed me about juniper distributions in 

the Estrella Mountains. Dick Howard, Archaeologist at the Casa Grande 
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Monument, provided the wall material used in the soil analyses, and also 

made available the Monument's wood collection for study. Wood from the 

Casa Grande in the collection of the Smithsonian Institution was made 

available by Clifford Evans. I am also grateful to Julian Hayden for 

his insightful advice about coursed-caliche construction and particu

larly for the concept of a "cold joint." Bernard Fontana provided me 

information on historic Pima Culture. Emil Haury not only gave valuable 

advice and moral support, he identified the pottery reported in Table 4. 

Without the help of all of these people and institutions, the report 

could not have been written. 

The typing was done by Mr. and Mrs. William Clark. Their 

expertise did much to smooth away the difficulties of conforming to the 

dissertation format. Except as indicated, all the photographs were 

taken by Lynette Shenk. Five were taken by Steve Larson and three were 

taken and prepared by Helga Teiwes. For their assistance in preparing 

two of the photographs I would also like to thank Michael Faught and 

Anna Urizar, The hand-drawn figures and tables are the excellent work 

of Charles Sternberg. I am grateful for the fine work of all of these 

people. 

Through it all, giving their love and financial support, have 

been my parents, Robert and Eleanor Wilcox, and my wife, Susan. To them 

in many ways my debt is the greatest, for it was their trust and 

support that gave me the strength to persist. 

If in the end there are errors and discrepancies that remain, 

naturally I am alone responsible for them. 



TABLE OF CONTENTS 

Page 

LIST OF ILLUSTRATIONS x 

LIST OF TABLES xv 

ABSTRACT xvii 

CHAPTER 

1. INTRODUCTION 1 

2. HISTORY OF OBSERVATIONS AND ARCHAEOLOGICAL RESEARCH .... 12 

Introduction 12 
European Contacts 15 

Kino, Bernal, and Manje 15 
Rudo Ensayo Narrative 18 
Font and Garces 18 

Early American Reports 22 
Emory and Johnston 22 
Bartlett 24 
Browne, Grossman, and Hinton 27 
Vandalism 31 

Archaeological Investigations 34 
Bandelier 36 
Cushing 37 
Fewkes 43 
Mindeleff 45 
McGee 53 
Fewkes Again 54 
Pinkley and Pinkley 59 
Gladwin 61 
Hayden 61 
Molloy 62 
Kreigh and Sultan 65 
Steen, Reaves, and Wilcox 67 

3. RESEARCH PROPOSAL 71 

4. FIELDWORK 76 

5. THE AGE OF THE GREAT HOUSE 82 

vii 



viii 

TABLE OF CONTENTS—Continued 

Page 

6. THE CASA GRANDE BUILDING SEQUENCE 100 

The Sequence of Tier Construction 102 
The Sequence of Room-Story Construction 118 

7. THE CONSTRUCTION MATERIALS 123 

The Wood 126 
Reuse of Casa Grande Roof Beams? 139 

The Soil 141 

8. EROSION PROCESSES 157 

Natural Processes 159 
Salt Erosion 160 
Cracking , 160 
Interior Erosion Channels and Holes 166 
Rainfall Damage ..... 170 
Birds 174 

Human Processes 177 
Vandalism 177 
Stabilization 178 
Tourist Traffic 179 
Scientific Studies 179 

Evaluation of Current Erosion Dangers 180 

9. WALL CONSTRUCTION AND COMPARISONS 182 

Construction Techniques . . 182 
Doorways ........ 188 
Plaster and Paint 191 
Door Plugs and Wall Patches , 194 

Construction Strategy 197 
How Long Did it Take to Build? 198 

Total Wall Volume . . ; 199 
Process Time 200 

Comparisons 201 

10. ORIGINAL WALL HEIGHT 209 

Historical Data 209 
Absence of Direct Evidence 210 
Volume of Fill and Debris 212 

Roof Fall 212 
Wall Material for an Additional Story 213 
Total Fill and Debris 214 

Erosional Process 220 



ix 

TABLE OF CONTENTS—Continued 

Page 

11. ROOF AND FLOOR CONSTRUCTION 221 

Primary Beams 222 
Roof Entryways 235 
Beam Lengths 240 
Three Exceptional Roofs ..... 243 
Secondary Supports 249 
Closing Material and Dirt Covering 250 
Episodes of Roof Re-Building 255 
Floors: The Baseboard Effect 257 

12. USE HISTORY OF THE CASA GRANDE 261 

13. FUNCTIONAL INTERPRETATION OF THE ORIGINAL STRUCTURE .... 269 

The Problem of Bias 270 
The Evidence of Architectural Features 271 
Comparison with Other Structures in Compound A .... 273 

14. SOME THOUGHTS ON HOHOKAM CULTURE HISTORY 281 

The Pioneer Period . . 287 
Colonial and Sedentary Periods 298 

Social Differentiation 306 
Sociopolitical Change 308 

The Classic Period 312 
The Implications for the Great House 325 

15. CONCLUSIONS AND RECOMMENDATIONS 329 

Recommendations 343 
The Great House 343 
Southwestern Archaeology 348 

LIST OF REFERENCES 351 



LIST OP ILLUSTRATIONS 

Figure Page 

1. Sketch of the Great House, looking SW (after 
Stanley, 1846, in Pinkley and Pinkley 1931) 25 

2-. Sketch of the Great House, looking NE (after 
Johnston, 1846, in Fewkes 1912) 25 

3. Sketch of the Great House, looking NE (after 
Bartlett, 1852, in Fewkes 1912) 28 

4. Sketch of the Great House, looking SW (after 
Browne, 1964, in Browne 1974) 30 

5. Graffiti on east wall. Tier A, RS-2, looking E 35 

6. Ceremonial diagram of a consecrated corn field 
(after Cushing 1892:304) 39 

7. Ceremonial diagram of prayer meal in a Zuni kiva 
showing the four-fold circuit of entrance (after 
Cushing 1892:307) 40 

8. Contour map of fill deposits in the Great House 
(after Cushing 1892:309, cf. Mindeleff 1896) 41 

9. Accurate ground plan of the Great House (after 
Mindeleff 1896) 46 

10. N-S profiles of fill deposits in Great House (after 
Mindeleff 1897) 47 

11. E-W profiles of fill deposits in Great House (after 
Mindeleff 1897) 48 

12. Astronomical events observable through Casa Grande 
observation holes (after Molloy 1969) 64 

13. Elevations of the Interior Walls of Tier A in the 
Casa Grande In Pocket 

14. Elevations of the Interior Walls of Tier B in the 
Casa Grande In Pocket 

x 



xi 

LIST OF ILLUSTRATIONS—Continued 

Figure Page 

15. Elevations of the Interior Walls of Tier C in the 
Casa Grande In Pocket 

16. Elevations of the Interior Walls of Tier D in the 
Casa Grande In Pocket 

17. Elevations of the Interior Walls of Tier E in the 
Casa Grande In Pocket 

18. The concept of a building episode 101 

19. Exterior course boundaries, cracks, and cold joints 
in the Great House walls, North wall 105 

20. Exterior course boundaries, cracks, and cold joints 
in the Great House walls, East wall 106 

21. Exterior course boundaries, cracks, and cold joints 
in the Great House walls, South wall 107 

22. Exterior course boundaries, cracks, and cold joints 
in the Great House walls, West wall 108 

23. Tier D, south end of east wall, RS-3, looking E 110 

24. North end of west wall of Great House, looking east .... Ill 

25. Diagram of a wall juncture between tiers A and B 112 

26. Tiers A and B, wall top, RS-2 and 3, looking SW and 
downward 112 

27. Close-up of crack in west wall of Great House, 
looking SE 114 

28. Close-up of cracks and cold joints, top of west wall 
of Great House, looking SE 115 

29. Diagram of horizontal relationships among primary beams . . 117 

30. Diagram of vertical relationships among primary beams . . . 117 

31. Tier B, close-up of door plug in west wall, RS-3, 
looking W 119 



xii 

LIST OF ILLUSTRATIONS—Continued 

Figure Page 

32. Tier C, close-up of beam holes from Tier B, RS-3 
roof, exposed by erosion, looking W 121 

33. Tier C, close-up of mud daubs with grass temper, 
north end of west wall, RS-3, looking W 121 

34. Roof beam specimens from the Casa Grande 127 

35. More roof beam specimens from the Casa Grande 128 

36. Map of Southern Arizona and western New Mexico 133 

37. Wall material from west wall . . . 142 

38. North wall of Great House, looking south 162 

39. East wall of Great House, looking west 162 

40. South wall of Great House, looking north 163 

41. West wall of Great House, looking east ..... 163 

42. Tier C, south wall, RS-2 and 3, looking S 167 

43. Tier B, close-up of in situ laminated fill deposits, 
SE corner, RS-2, looking SE 169 

44. Tier D, north wall, RS-2 and 3, looking N 171 

45. Tier A, east end of north wall, RS-3, looking north .... 172 

46. Tier B, close-up of west wall, RS^-3, looking SW 173 

47. Tier C, south wall, RS-3 and 4, looking S ........ . 175 

48. Tier C, center of east wall, RS-4, looking up and E . . . . 176 

49. Reaves Trench, west profile, east wall of Great 
House (from Wilcox 1975b) . . . . ^ 185 

50. Tier A, close-up of lens structure, north wall, 
RS-2, looking NW 187 

51. Tier D, close-up of NW corner, RS^-3, looking NW 189 



xiii 

LIST OF ILLUSTRATIONS—Continued 

Figure Page 

52. Tier C, close-up of finger impressions on wall course 
beneath wall plaster, south end of east wall, RS-3, 
looking E 190 

53. Tier A, west end of south wall, RS-2/3, looking SW .... 192 

54. Tier C, close-up of niche and vents in west wall, 
RS-3 and 4, looking W 196 

55. North end of east wall of the Great House, looking 
east 205 

56. Volumetric calculations of room fill 217 

57. Various volumetric calculations 218 

58. Tier A, close-up of roof zone, RS-2/3, looking north . . . 232 

59. Histogram of full-beam length data 238 

60. Tier E, close-up of impressions left by bundles of 
sticks used in roof construction, north wall, 
RSt3 roof, looking N 245 

61. Tier B, plugged primary-beam holes, east wall, 
RS-2, looking E 248 

62. Tier B, close-up of plugged primary^-beam hole, east 
wall, RS-2, looking E 248 

63. Tier A, east and south wall, RS-2 and 3 looking east . . . 251 

64. Tier A, close-up of closing material impressions, 
north wall, RS-2/3, looking NE 251 

65. Tier C, north wall, RSr-3 and 4, looking NNE 252 

66. Tier A, close-up of closing material impressions, 
north wall, RS-2/3, looking NE 254 

67. Tier B, close-up of impressions from reed bundles used 
as closing material, south end of west wall, RS-2, 
looking W 254 

68. Tier C, close-up of mud daubs tempered with grass, 
north end of west wall, RS-3, looking up and W 256 



xiv 

LIST OP ILLUSTRATIONS—Continued 

Figure Page 

69. Tier E, west end of north wall, RS-2 and 3, looking N . . . 259 

70. Tier C, south end of east wall, RS-3/4, looking E 259 

71. Tier A, close-up of paired holes, upper SE corner, 
RS-3, looking SE 264 

72. Tier D, close-up of paired holes, upper NE corner, 
RS-3, looking NE 264 

73. Tier B, close-up of paired holes, upper SW corner, 
RS-3, looking SW 265 

74. Map of Compound A (after Fewkes 1912) 275 

75. The middle ground 282 



LIST OF TABLES 

Table Page 

1. Summary of European Contacts 21 

2. Summary of Early American Reports 32 

3. Summary of Early Archaeological Reports 57 

4. Sherds from Reaves' Strat Test Inside the East 
Door of the Casa Grande 86 

5. Casas Grandes Phase Sequence (after DiPeso and 
others 1976:32-33) 91 

6. Analysis of Casa Grande Wood Specimens 125 

7. Soil Analyses of Wall Material from the Casa Grande, 
Soil and Water Testing Laboratory, University 
of Arizona 145 

8. Edwin R. Littmann1s Analysis of Casa Grande Soil 
Samples (from Littmann 1967) 147 

9. Mechanical Analysis of Two Samples of Wall Material 
from the Casa Grande (from Vick 1973) 150 

10. Soil Analysis of Casa Grande Wall Material by 
Hassan Sultan (from Kreigh and Sultan 1974) 151 

11. Summary of Information on Doorway Lin'.'els 193 

12. Beam Hole and Roof Beam Data (Tier A) 224 

13. Beam Hole and Roof Beam Data (Tier B) 225 

14. Beam Hole and Roof Beam Data (Tier C) 226 

15. Beam Hole and Roof Beam Data (Tier D) 228 

16. Beam Hole and Roof Beam Data (Tier E) . 229 

17. Statistical Generalizations Based on Beam Hole Data .... 230 

18. Location of Paired Small Holes in the Casa Grande Walls . . 266-

xv 



xvi 

LIST OF TABLES—Continued 

Table Page 

19. Comparison of Proportionate Room Space Areas in 
Compound A 276 

20. Snaketown C-14 Dates Arranged in a Suggested 
Chronology (Data from Haury 1976) 291 

21. Synopsis of a Suggested Pioneer Period Chronology 293 



ABSTRACT 

This report analyzes what is now known about the Great House at 

Casa Grande Ruins National Monument, assesses the current research 

potential of the structure, and makes 13 recommendations about what 

should be done to realize that potential. Fieldwork to increase the 

documentation of empirical relationships in the Great House was com

pleted by the Arizona State Museum in May, 1976. Ten major interpre

tative issues were identified during the course of an extensive 

historical review of previous descriptions and analyses of the Great 

House. After detailing our research proposal and describing how the 

fieldwork was done, a chapter is devoted to each of those ten issues. 

The issues include the age of the Great House, its construction 

sequence, construction materials, erosion processes, wall construction 

techniques, original wall height, roof and floor construction, use 

history, functional interpretation, and its larger significance in 

Hohokam prehistory. It is demonstrated that the Great House was all 

built during a single building episode using an English Cob technique, 

that its walls were never much higher than they still are, and that 

about 640 beams brought in from over 50 miles away were used to build 

the 11 roofs. While it has long been known that the Great House is a 

Civano phase structure, was built using caliche, and was eroded by salt 

erosion, we show that the potential exists for refining its chrono

logical placement, that it probably was broadly contemporaneous with 

the site of Casas Grandes, that much more about how the caliche was 

xvii 
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processed remains to be understood, and that cracking due to various 

causes was equally responsible for the collapse of such structures. 

The most serious erosion processes today are cracking, the action of 

birds, and stabilization projects- Although it is shown that the way 

the structure was used changed significantly, the traditional debate 

about its original functions cannot be resolved on the basis of 

current evidence. Who the Hohokam were is then analyzed in terms of a 

contrast between a core and various peripheral areas. Once the Hohokam 

are identified exclusively with populations in the core area, the 

history of Hohokam sociopolitical organization is analyzed and it is 

concluded that during the Classic Period they were organized as 

chiefdoms. It is then shown that interpreting the Great House as a 

chief's house accounts for all current data and can be tested further. 

Finally, 13 recommendations are made affecting future work. 



CHAPTER 1 

INTRODUCTION 

When a reference point is redefined, the whole system dependent 

on it will be affected. So when certain archaeological sites are 

understood as reference points, new knowledge about them will often 

affect the understanding of an entire cultural tradition or even an 

entire stage in the evolution of man. Sometimes called "key sites," 

they have disproportionate importance for a variety of specific reasons, 

none of which necessitate a normative view of culture, though that has 

been inferred in some instances. It is by virtue of specific facts 

established there that certain sites become reference points in the 

landscape of historical explanations. These facts are what must be 

explained. 

It should be apparent at once that presently recognized key 

sites may have been relatively unimportant in prehistoric times. It is 

their size, degree of preservation, accessibility, the kinds of 

materials found there, or even the fact that they are better known than 

other sites in a region that makes certain sites "key sites." Most of 

those factors may to independent of the human behavior that originally 

produced the sites. The data from any site are merely a sample whose 

full meaning can only be derived by inference based on its comparison 

with other samples and its relations with larger populations of which 

they are a part. 

1 
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Once published, few sites are later re-excavated, and these only 

rarely by different institutions or persons. Those regarded as key 

sites, however, are more frequently re-examined. Statements established 

as facts are not absolute. They often can be either better supported, 

shown to be only partially true, or even proven erroneous. While 

certain facts have become established as reference points in major 

historical discussions, their re-evaluation can provide excellent 

opportunities for re-thinking an entire body of knowledge. This is 

probably why so much more attention is paid to key sites than to others. 

One site in the American Southwest that has long been regarded 

as a major reference point in all general discussions of Southwestern 

history is the Casa Grande Ruins, located a mile south of the Gila River 

near Coolidge, Arizona. Now a National Monument, this is one of the 

sites Bandelier (1884) made a point of visiting, and is the first site 

examined by Harold Gladwin (1928) when he set out to construct a 

chronology for Southern Arizona sites. The most dramatic feature at 

this site is the four-story structure called the "Casa Grande" or 

Great House, The only intact structure of its kind in the Southwest, 

it has intrigued European and American students of Indian life for 

nearly three centuries. Recently an opportunity became available to do 

a detailed analysis of what is now known about the structure and to 

evaluate the research potential it retains. The opportunity came about 

as a result of National Park Service concern over the current deter

ioration of the structure. 

The National Park Service is responsible to the American people 

for the protection and preservation of many of the nation's most 



3 

dramatic archaeological resources. The Casa Grande is of particular 

significance in this regard. It was one of the first archaeological 

sites in America to capture the imagination of the American Congress. 

The commitment begun in 1889 to preserve the Casa Grande was thus one 

of the first steps in a long process that has culminated only recently 

in the passage of legislation greatly strengthening the national resolve 

to preserve America's significant archaeological resources. The Casa 

Grande symbolizes that effort. Without the values of a conservation 

ethic the Casa Grande would now be gone, its walls collapsed, and its 

image only a historical memory. It is little wonder that when quite 

large pieces began to fall off the walls of the Great house (Richert 

1956), or were in danger of doing so (Mayer 1969), Park Service per

sonnel became concerned and several scientific studies were soon 

initiated to determine what could be done. 

Two divisions of the Park Service became involved. First, the 

Division of Cultural Properties Conservation of the Arizona Archeo-

logical Center funded a year-long project by two civil engineers to 

recommend a course of action. The report they submitted (Kreigh and 

Sultan 1974) called for an all-out effort and one which would involve 

considerable modification of the present structure. Although several 

other courses of action were also under consideration, to my knowledge 

no firm decision has yet been made by the division personnel about what 

they think should be done. Enough has been accomplished, however, that 

Keith Anderson, Head of the Division of Internal Archeological Studies 

at the Center, decided that it was time to have an archaeologist make a 

pre-stabilization study of the Great House. While further stabilization 
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of the Casa Grande may preserve some of the educational value the ruin 

has as a public exhibit, the modifications of the original structure 

and associated deposits that would be necessary inevitably would destroy 

other archaeological resources. Thus an archaeological assessment of 

the present research potential of the Great House and its associated 

deposits, as well as an analysis of where knowledge of the structure now 

stands was necessary. 

The attraction of the Casa Grande research for me stemmed from 

a general interest in the history of Southwestern peoples and an 

interest in finding ways to set archaeological theory on a solid founda

tion not dependent on other social science disciplines. For several 

years I have been studying the question of how the Pueblos came to be as 

they are (Wilcox 1976)- While that problem is intrinsically interesting, 

it is part of a larger effort to contribute toward the formation of an 

independent archaeological theory (Clarke 1973), The prehistoric 

populations called Hohokam who occupied the Sonoran Desert in Southern 

Arizona were ethnically distinct neighbors of the Pueblo peoples who 

lived in the Transition zone and on the Colorado Plateaus to the north. 

The relationships between the Pueblos and their Hohokam neighbors is of 

crucial importance in any attempt to understand Pueblo history. Because 

the Casa Grande is an important reference point in discussions of those 

relationships, a re-analysis of this site might be expected to lead to 

relevant new insights. 

Another attractive and closely-related general research problem 

is the relationship between architecture and social organization. One 

of the many hypotheses in Lewis Henry Morgan's (1877) Ancient Society 
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was that the social organization of a group determines the character of 

their house architecture (see also Morgan 1881). That idea has long 

been of interest in Pueblo studies beginning with the work of Bandelier 

(1884), Prudden (1903), and Steward (1937), and continuing recently in 

the work of Rohn (1965), Dean (1969a), and Wilcox (1975a). Less has 

been done with the idea in the Hohokam area and an analysis of the Great 

House provides a good opportunity to pursue such studies. 

A third reason an analysis of the Casa Grande was interesting 

is that the work would be done in the context of what today is called 

"contract archaeology." Funding for archaeological work has changed 

radically during the last century. Each type of funding, while it did 

not rigidly determine the kind of work that could be accomplished, 

nevertheless put certain constraints on what was done. Beginning with 

such projects as the Hemenway Expedition in the 1880's (Cushing 1890), 

much of the work was sponsored by private patrons. Administered through 

museums, such support led to an emphasis on collections as the focus of 

research. The rise of university field schools and funding by national 

institutions such as the National Science Foundation later resulted in 

greater opportunity to collect a wider variety of items (such as lithic 

debitage, pollen, bone refuse) and it led to a focus on the site rather 

than the collection as the primary object of study (Chang 1967). 

Within the last decade, dramatic changes in the primary funding 

for sources of archaeological projects have again occurred. Federal 

legislation now necessitates that certain kinds of archaeological work 

be completed before clearance is granted to projects involving federal 

funds. To comply with this legistation, various federal agencies and 
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private companies have begun to contract with archaeological institu

tions to do the needed work. Tremendous sums are involved and today the 

vast majority of archaeological projects are funded in this'way. Grad

uate and undergraduate curricula have already been affected by these 

developments and there is little doubt that the discipline is in the 

midst of a revolution. Although tremendous new opportunities have been 

created, it is well also to ask what is the character of constraints 

created by contract archaeology? Will they limit the kind of field re

search now possible in any ways that are detrimental to the long-term 

goals of the discipline? If so, are there ways that those constraints 

can be modified to prevent adverse effects? 

Archaeological institutions doing contract work are situated 

between the sponsors on the one hand and the academic discipline of 

archaeology on the other. To the sponsors they offer a service and by 

signing a contract they enter into a business arrangement to provide 

that service. To the academic discipline they owe their legitimacy. 

Their responsibility to the discipline is to advance the frontiers of 

knowledge. Inherent in this situation are three major contradictions. 

1. Some sponsors require only minimum standards; the discipline 

expects the highest standards. 

2. The sponsors set time limits on the completion of the work; the 

discipline recognizes that scientific studies often take longer 

than first expected—can time limits be set on creativity? 

3. When the sponsors solicit peer reviews of a report, their 

primary concern must be the report's adequacy; no such limita

tion is imposed by the discipline, whose very life's blood is 
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controversy and the free exchange of vigorous critical judg-

men ts. 

Taken together, these three contradictions may generate a self-

fulfilling prophecy. Because there are time (and money) constraints, 

only so much can be attempted, but then only a minimum amount is re

quired and the concern of reviews is the minimal adequacy of the work. 

The result could easily be the proliferation of largely descriptive 

reports which, when the data are critically analyzed, will often prove 

to be lacking in information essential to important problems that could 

have been recorded but was not. These problems are not unique to con

tract work. Unless vigorous efforts are made by the discipline, the 

long-term effect of those problems could very well subvert the very 

ideals that created the tremendous new opportunities to do archaeology. 

One strategy, if it; is adopted as a policy, that would help 

archeological institutions doing contract archaeology to fulfill their 

responsibilities to the discipline would be to insist on a different set 

of standards for different kinds of project. A basis for doing this 

follows naturally from the concept of research potential. Not all sites 

axe equally capable of yielding useful scientific information. Little 

would be gained by insisting on the highest standards in some cases. 

In other cases, however, where the research potential is greater, 

higher standards should be demanded. If the highest standards can be 

satisfied, surely the minimum standards set by a contract with a 

sponsor will also be met. 
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Archaeological institutions are in a position, then, to demand 

more of the people they hire to do some projects than they demand of 

those hired to do projects with less research potential. While there 

will always be a balance between the service aspect and the academic 

aspect, in some projects the former will be more important, while in 

others the latter will be. Without a double standard, it is difficult 

to see how an archaeological institution can meet its obligations to 

both the sponsors and to the archaeological discipline. 

As a key site, the Casa Grande is of great importance and from 

the start it was felt that the highest standards should be set for the 

architectural analysis. Although in some ways the project was atypical 

of much contract work, it was nevertheless an opportunity to explore the 

limitations of doing pure research within the context of contract 

archaeology. 

After consultation with the present author, Mark Grady (in 

Wilcox 1975b) drew up a research proposal for the Arizona State 

Museum, The University of Arizona, which was accepted by the Park 

Service. A two-phase archaeological research program to study the 

Great House was thus begun. Phase I, a study of the relationships 

between the Great House and the deposits in Compound A, was completed 

in 1975 (Wilcox 1975b). Phase II, a study of the architecture of the 

Great House and its functional interpretation, has now been completed 

and forms the body of this dissertation. The relationships of archi

tectural features in the structure have now been documented in eleva

tion drawings, field notes, and numerous photographs. Critical 

analyses based on this new informtion suggest how many controversies 



9 

about the Great House may now be resolved, and they help to clarify 

several others. Taken as a whole, the information contained in this 

dissertation should be of value not only to Park Service personnel who 

are faced with management decisions about the Great House, but also to 

professional archaeologists concerned with the archaeology of the 

Southwest, and, perhaps most of all, to the general public which has 

long been intrigued and impressed by the Great House and would like to 

learn more. 

The dissertation is presented in 15 chapters. Following the 

introduction, the second chapter is a critical review of the historical 

and archaeological data that bear on the interpretation of the Great 

House. While such material is often described as mere background for 

the new research, here a critical analysis shows that it is not only a 

source of information about many of the most interesting and important 

research questions, but it also is a body of evidence that significantly 

affects the probabilities of various alternative answers. Thus the 

chapter on the history of research is a discussion of research results 

as well as an introduction to the chapters on research procedures which 

follow. The chapter on the research proposal presents the wide range 

of research objectives entertained in the project, and it traces how 

they were modified as more was learned or as the exigencies of time, 

money, or circumstances intervened. The chapter on fieldwork describes 

what was done in the field and laboratory and details what kind of data 

actually were recorded. The results of the research are then given in 

10 chapters (in addition to Chapter 2). The age of the Great House was 

not exactly determined; however, an estimate of the construction date 



in the middle quarters of the fourtheenth century is reasonable, and 

there is some basis for hope that tree-ring dates may yet be determined. 

That the structure was all built at one time during a single episode of 

building is shown in Chapter 6. The results of laboratory analysis on 

construction materials in Chapter 7 considerably clarifies and documents 

what kinds of wood and soil were used to build the structure. The 

erosional processes that have affected the Casa Grande are identified 

in Chapter 8 and their effects are discussed. The process of wall 

construction in Chapter 9 is shown to have been an "English Cob" process 

and not the "mud concrete" process reported for similar structures at 

Casas Grandes. The chapter on the original wall height shows that the 

Casa Grande was never very much higher than it still is, confirming the 

inference that the crests of the walls have been virtually stable for 

over 500 years. The chapter on roofs and floors includes a detailed 

documentation and analysis of the way roofs and floors were built, the 

size and quantity of wood used, and the rebuilding episodes. The 

chapters on use history and functional interpretation clarify current 

knowledge about these highly controversial issues. Since no resolution 

is possible given the evidence at hand, after the detailed analyses, a 

chapter on Hohokam culture history was added to determine if any finer 

conclusions could be reached when the data were viewed in that larger 

context. To interpret the Great House as a chief's house and the 

sociopolitical organization of the Classic Period as a series of 

chiefdoms appear to be quite reasonable working hypotheses that are 

potentially productive. The last chapter is naturally one of conclu

sions and recommendations. There I will again summarize the findings 



made during the research and state a series of recommendations that 

point the directions for future research. 



CHAPTER 2 

HISTORY OF OBSERVATIONS AND ARCHAEOLOGICAL 
RESEARCH 

Introduction 

New research follows old. European observers and, later, 

Americans were intrigued by the Casa Grande since 1694 when Father Kino 

first saw and named it (Fewkes 1912:53). Few prehistoric structures in 

the United States have been more frequently described and interpreted 

than the Casa Grande. There is much to be learned from the history of 

its observation and interpretation, not the least of which is how our 

image or conception of what the Casa Grande is and what it means has 

been shaped by that historical tradition. What are the significant 

interpretative issues and what is known about them? 

Taken literally, the descriptions of the various observers of 

the Casa Grande do not always agree and many disagreements have grown 

up about what inferences are to be drawn from the evidence. A super

ficial or purely descriptive review of this historical record would in

evitably produce much confusion. While there are those who would choose 

to write off all of this information as a total loss, dating the be

ginning of truly scientific work to the present day, it is the position 

here that such a nihilistic procedure would produce bad research, 

because either the issues addressed were trivial, the assumption base 

was unsound, or both. What is needed is a detailed analysis of the 

historical record bearing on the Great House that will delineate the 

12 



structure of controversy or debate embedded in that tradition. Once the 

traditional issues are identified, a logical assessment can be made of 

what more needs to be learned. It will then be possible to clarify 

where we now stand with respect to the whole range of issues that make 

the Great House an interesting object of study. 

The fact is that the effect of intermittent observation of the 

Casa Grande for a period of nearly 300 years was to monitor the condi

tion of the structure for that period, giving us the opportunity to 

assess the processes of erosion that have transformed the structure from 

what it once was into the Casa Grande of today. Inferences based on 

what can still be seen in the present structure can be tested against 

what was seen one hundred, two hundred, or even naarly three hundred 

years ago. There is no reason to doubt the veracity of the first-hand 

observers, and as will be shown, many of the apparent contradictions 

disappear when compared in their proper contexts. The descriptions of 

the Casa Grande recorded in the past are relevant data for many con

tinuing problems and controversies. Their contributions will be care

fully evaluated. 

This analysis will concentrate on the work of first-hand ob

servers whose reports are both detailed and pertinent to questions 

about the architecture and functions of the Great House. Although the 

historical record bears on most aspects of an architectural analysis of 

the Great House, four questions are of particular significance in this 

review, since they can be made to serve as the main vehicle for pre

senting historical information. 
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1. How many stories were there at the time of abandonment? 

2. What techniques were used to construct it? 

3. What was it used for? 

4. How was it eroded? 

What is at issue in these questions? Some historical accounts 

of the Casa Grande say three stories, others say four. J. Walter 

Fewkes (1907:309-10), the archaeologist who excavated Compound A, has 

rightly pointed out that the ground story of the Great House was filled 

in prehistorically and never used. He proposed that those who said 

there were four stories counted the ground story and those who said 

three did not. If so, that would mean that the tops of the walls (as 

seen today) have been virtually stable for well over four hundred years. 

We may propose as an alternative hypothesis that there once was an 

additional story whose deterioration and gradual collapse was monitored 

by the sundry visitors to the site, resulting in different height 

statistics as time went on. With each visitor we must also evaluate 

what reference point was used, and also what kind of a statistic is 

meant—are they describing how many stories were there when they saw 

the structure or are they giving an estimate of how many stories there 

once were? 

One part of the question about building techniques concerns how 

the walls were formed: were they shaped by hand or were they cast in 

large blocks using forms? DiPeso, Rinaldo, and Fenner (1976:217) have 

carefully pointed out that the former is called "English Cob" and the 

latter "mud concrete" by soil scientists (Feld 1965:4-401. "Rammed 

earth" is a third type of construction. 
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Other parts of the question about construction technique concern 

the preparation of the soil and the roof construction. Definite knowl

edge on these issues is necessary if comparative analyses of the 

distribution of Casa Grande-like architecture are to be made. 

The question of function is by far the most difficult to re

solve. Yet it is in this area that the larger significance of the 

Great House must be assessed. The focus of controversy has centered on 

the issue of how special the structure was compared to other buildings 

in Compound A. Was it a domestic structure like the others or was it a 

high-status religious structure, astronomical observatory, and adminis

trative center? If another structure in Compound A were well preserved 

and the Great House was not, would all our attention be on that other 

structure? Are we unduly biased by its degree of preservation or not? 

Thus the importance of the fourth question. 

European Contacts 

Kino, Bernal, and Manje 

The first description of the Casa Grande is by Eusebio Kino, 

the pioneer Jesuit missionary among the Opata, Pima, Papago, and 

Sobaipuri Indians from 1687 until his death In 1711 (Bolton 1948). 

Kino traveled throughout Pimeria Alta visiting Indian villages and 

exploring routes to Baja California. On the northern fringe of this 

frontier, Kino heard rumors of a Great House, "hottai ki," on the banks 

of the Gila River, from Pimans who lived near a mission he had estab

lished.at San Xavier del Bac (Bolton 1948, Pinkley and Pinkley 1931:3). 

Finally, in 1694, Kino, guided by Sobaipuri Indians down the Santa Cruz 
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River drainage, became the first European to report the existence of the 

Casa Grande. Kino said Mass within the walls of the ruin and his 

journal gives the following description: 

In November, 1694, I went inland with my servants and some 
justices of this Pimeria, as far as the casa grande, as these 
Pimas call it, which is on the large River of Hila that flows 
out of Nuevo Mexico and has its source near Acoma. This river 
and this large house and the neighboring houses are forty-three 
leagues beyond and to the northwest of the Sobaipuris of San 
Francisco del Bac .... The casa grande is a four-story 
building as large as a castle and equal to the largest church 
in these lands of Sonora. . . . Close to this casa grande 
there are thirteen smaller houses, somewhat more dilapidated, 
and the ruins of many others, which maka it evident that in 
ancient times there had been a city here. On this occasion 
and on later ones I have learned and heard, and at times have 
seen, that further to the.east, north, and west there are 
seven or eight more of these large old houses and the ruins 
of whole cities . . . (Bolton 1948:127-129). 

From that time, Casa Grande was to be a landmark on the 

journeys of Spaniard, and later of American, travelers, across the 

Southern Arizona deserts. Three years later, in 1697, two important 

accounts of the Casa Grande ruins resulted from another Spanish visit. 

Kino, accompanied by Captain Juan Mateo Manje, journeyed across the 

country to the Rio San Pedro, where he was met by Captain Cristobal 

Martin Bernal and 22 soldiers (Van Valkenburgh 1962:6). The purpose 

of this expedition was to demonstrate to the soldiery the friendliness 

of the Pimeria. 

The accounts of Captain Bernal and Captain Manje of the Great 

House as it stood in November, 1697, are important, since (1) it was to 

be 65 years before another writer would give a detailed description and 

(2) comparisons can be made with the condition of Casa Grande as it 

still exists. Bernal's (1896:797-809) account states that: 
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. . .  w e  s a w  t h e  w h o l e  b u i l d i n g  w h i c h  i s  v e r y  l a r g e  a n d  f o u r  
stories high; the walls are square and very thick, about 2 
yards through, of the aforementioned white clay; and although 
these pagans have burned it a number of times, one sees the 
4 stories with good rooms, apartments, and windows, curiously 
plastered inside and out so that the walls are smooth and 
mortared with a reddish mud; the doors likewise. Just outside 
are 11 somewhat smaller houses made in the same curious way 
as the "casa grande" and its stories ... a main canal is 
visible of 10 yards in width and 4 in depth, with very thick 
earthen banks, which extends up to the house through the 
plain. . . . 

Note here that Bernal was describing the number of stories then extant, 

and all four are apparently above the filled-in ground story (whose 

walls were not plastered). 

Manje's account describes one of the structures as a great 

building with the center room being four stories high and the adjoining 

rooms three stories. The walls are two yards thick, of strong mortar 

and clay, and are "so smooth on the inside that they look like planed 

boards . . . and shine like Puebla earthenware. . ." (Karns 1954:85). 

Manje also notes that the "windows" have square corners, "... being 

very straight and without any hinges or crosspieces of wood, as if they 

had made them with a mold or frame. ..." His account then records 

the following details: 

. . . the same is true of their doors, although these are 
narrow. . . . The building is 36 paces long and 21 paces wide-
of good architecture. ... A crossbow shot farther on 12 
other houses are seen, half tumbled down, also with thick 
walls and all with roofs burnt, except one room beneath one 
house, with round beams, smooth and not thick, which appear 
to be of cedar or savin, and over them reeds very similar to 
them and a layer of mortar and hard clay making a ceiling or 
story of very peculiar character. In the neighborhood many 
other ruins may be noted . . . (Fewkes 1912:55). 

One of several crude sketches made by Manje (Karns 1954:284) 

shows a four-story structure with doorways in each story. 



18 

Early in March, 1699, during a seventh tour of Pimeria Padre 

Kino made his last visit to Casa Grande, and in 1701 he prepared a map 

of the country on which the site is charted for the first time. 

Rudo Ensayo Narrative 

The next good description of the ruin does not appear until 

1762. The author of Rudo Ensayo (Smith 1951), in which this account is 

found, apparently did not visit the ruins himself but gathered his 

information from other missionaries, notably Padre Ignat Keller. The 

description of the Great House is as follows: 

This great house is four stories high, still standing, with a 
roof made of beams of cedar or tlascal, and with most solid 
walls of a material that looks like the best cement. It is 
divided into many halls and rooms and might well lodge a 
travelling court (Smith 1951:14), 

Font and Garces 

Eighty-two years after Kino's discovery of the Casa Grande, 

Commandant Juan Bautista de Anza of Tubac, accompanied by Franciscan 

Padres Pedro Font, Francisco Garces and Toms Eixarch, led a group of 

colonists through Southern Arizona. On October 30, 1775, the party 

reached the Gila River in the vicinity of Casa Grande. Font and Garces 

were among those who took advantage of an opportunity to visit the 

famous ruin. 

Padre Garces' diary refers to the Padre Font's journal for a 

description of the Casa Grande. Font's visit to the site on October 

31 led to the first attempt at a scientific description and interpreta

tion of the site. A plan of the principal buildings was drawn, and 

observations on the latitude and longitude of the ruin were made. 
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Font's account discusses his idea of the true history of the ruin and 

includes an Indian legend of its origin. He states that the structure 

may be some 500 years old "... according to the histories and scanty 

notices that there are of it, and the Indians give. . ." (Ccues 1900: 

94) . 

Some of Font's observations on the Casa Grande include: 

We made an exact inspection of the edifice, and of its 
situation, and we measured it with a lance for the nonce, 
which measurement I reduced afterward to geometrical feet, 
and a little more or less it is the following: The Casa is 
an oblong square (quadrilonga—un carre long) and perfectly 
to the four cardinal winds, east, west, north, and south 
(Coues 1900:94). 

Various measurements on the interior of the Great House were 

also taken, and he states that the structure consisted . .of five 

halls, the three equal in the middle, and one at each extremity larger" 

(Coues 1900:95). The three central halls measured 26 feet, north-south 

and 10 feet, east-west while the outer two rooms were 12 feet, north-

south, by 38 feet, east-west. All of the room spaces were 11 feet high. 

Interior doors are recorded as being five feet high by two feet wide, 

except for the outer doors ". . . which it appears were twice as wide." 

Exterior walls measured six feet wide, while the thickness of interior 

walls was only four feet. The overall dimensions of the structure are 

given as 70 feet, north-south, by 50 feet, east-west. Font also saw 

that the outer wall faces were not vertical but sloped inward toward 

the top. 

Font's description continued with the following details: 

The woodwork was of pine, apparently, and the sierra most 
near, which has pines, is distant some twenty and five leagues; 
and also has some mesquite. All the edifice is of earth, and 
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according to the signs, it is a mud-wall made with boxes of 
various sizes. . . . Finally, it is known that the edifice 
had three stories; and if it is truth that which can be 
found out from the Indians, and according to the indications 
that are visible, it had four, the basement of the Casa 
deepening in the manner of a subterranean apartment. To 
give light to the apartments there is nothing but the doors 
and some circular openings in the midst of the walls which 
face to the east and west, and the Indians said that through 
these openings (which are pretty large) the Prince, whom they 
call El Hombre Amargo [The Bitter Man] looked out on the sun 
when it rose and set, to salute it (Coues 1900;95-6; Fewkes 
1912:60; emphasis added). 

The Bitter Man is also mentioned by Manje (Karns 1954:86) who said, "All 

those buildings at Casa Grande were built by people whose chief was 

called el Siba, which in their language means 'The cruel and bitter 

man.'" 

Inaccurate in some details, correct in many others, Font's 

description gives us an invaluable baseline to work from. Clearly at 

this time there were no more than three rooms above the ground story 

in any of the room tiers. Whether or not all the tiers above the ground 

story were three stories high is not stated. For the first time a 

hypothesis about the building technique is put forward, but unfortu

nately the "signs" that he thought supported it are not reported. Again 

for the first time, a way the structure was used is suggested. Where 

the earlier visitors to the Casa Grande were little more than tourists, 

Font made a scientific study. Perhaps it was the heightened scientific 

consciousness engendered by the European Enlightenment that accounts for 

this change in attitude (see Table 1). 
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Table 1. Summary of European Contacts — Tabulations by Lynette Shenk 

Kino, Manje, Bernal Rudo Ensayo Font, Garces 
(1694-1697) (1762) (1775) 

Materials: Walls: white clay Walls: "cement" Walls: earth 
and mortar Roof: cedar or Roof: pine, 
Plaster: reddish tlascal mesquite 
mud 
Roof: cedar or savin 

Roofs & Floors: Reports nearby Beam roof 
house with round, 
smooth beams of 
cedar or savin 
with reeds over 
them and a layer 
of mortar and 
hard clay form
ing a ceiling 

Wall Openings: Window corners Doors are 5' 
square and high and 21 

straight; doors wide (outer 
same but narrow. doors twice as 
Lintels covered. wide). 

Building Walls square and Solid walls Wall thickness: 
Techniques: about 6' thick. interior, 4' 

Plastered inside exterior, 6' 
and out. Windows Mud walls made 
and doors made with boxes of 
with mold or frame • various sizes. 

Height: Center room 4- 4-stories still 3-stories at 
stories; adjacent standing. present, but 
rooms are 3- had 4, a base
stories high. ment being the 

fourth 

When Built: Indicates date 
of about A.D. 
1275. 

Function: Watch-tower. 

Condition: Burned a number of Walls slope on 
times. Reports the outer side. 
burned roofs on 
nearby buildings. 
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Early American Reports 

By the turn of the nineteenth century, the power of the Spa nish 

Empire had declined, and few Spaniards were to be found in the lower 

Gila Valley. Mexico won her political independence from Spain in 1821. 

The new Republic initially had little time o r concern, however, for 

its northern-frontier outposts. 

The first people f rom the Unite d States to visit the Gila-Salt 

Basin appear to have been trappers, beaver being fairly abundant on 

the rivers and their tributaries. Although some of them may have 

scratched their names into the plaster of the Casa Grande (J.L. Brown 

1974:118), they left only scanty, if any, references to the ruin. 

Emory and Johnston 

The most important accounts of Casa Grande in the middle of the 

nineteenth c entury are found in th e official r eports of an expedition 

to California. In 1846, t h e Unite d Sta t e s was at war with Mexico. 

General Stephen Kearny, cornrna.nding "The Army of the West," was ordered 

to cross the Southwest to California, e xploring military routes and 

raising the U.S. flag ove r towns in the a rea. The Army eventually came 

down the Gila and camped at the Pima villages in the vicinity of Casa 

Grande. 

Lt. William H. Emory, a topographical engineer with Kearny, 

visited the ruins and unde r the date of November 10 of that year made 

the following entry in hi s journal: 

. About the time of the noon halt, a large pile , which 
see med the work of huma.n hands, wa s s een to the left. It was 

the rema.ins of a three -story mud hous e , 6 0 f e et square, 
pierced for doors and windows . The walls were four feet thick, 
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and formed by layers of mud, two feet thick. Stanley made an 
elaborate sketch of every port. . . , 

We made a long and careful search for some specimens of 
household furniture, or implement of art, but nothing was 
found except the corn-grinder. ... No traces of hewn timber 
were discovered; on the contrary, the sleepers on the ground 
floor were round and unhewn. They were burnt out of their 
seats in the wall to the depth of six inches. The whole 
interior of the house had been burnt out, and the walls much 
defaced. What was left bore marks of having been glazed . . . 
(Emory 1848:81-2). 

The influence of the rising interest in American antiquities is evident 

here; perhaps this visit should be given credit as the first archaeo

logical study of the site. 

Captain A. R. Johnston's account of the ruin, accompanied by a 

sketch of the elevation and a ground plan, is more detailed than Emory's 

and includes references to the following: 

The large casa was 50 feet by 40, and had been four stories 
high, but the floors and roof had long since been burnt out. 
The charred ends of the cedar joists were still in the wall. 
I examined them, and found that they had not been cut with a 
steel instrument; the joists were round sticks, about 4 feet 
[sic] in diameter; there were four entrances—north, south, 
east, and west; the doors about 4 feet by 2; the rooms as 
below, and had the same arrangement on each story; there was 
no sign of a fireplace in the building; the lower story was 
filled with rubbish, and above it was open to the sky; the 
walls were 4 feet thick at the bottom, and had a curved in
clination inwards to the top; the house was of a sort of white 
earth and pebbles, probably containing lime, which abounded on 
the ground adjacent; the walls had been smooth outside, and 
plastered inside, and the surface still remained firm, al
though it was evident they had been exposed to a great heat 
from the fire. . . (in Fewkes 1912:64-5). 

.Johnston's knowledge of the "rubbish" that is in the first (ground) 

story suggests that they did a little digging in their quest for 

artifacts. 
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The sketches by Stanley and Johnston (Fewkes 1912:64-5; Pinkley 

and Pinkley 1931:4; see Figures 1 and 2) document the condition of the 

ruin as it was 70 years after Font's visit and about 50 years before it 

was stabilized around the turn of the twentieth century. Already a 

large column had fallen out of the south wall and another had slumped. 

While the east wall is not shown, both the north and west walls are 

intact. The sketches differ from one another in style and in a number 

of details, but, in general, the condition of the wall crests pictured 

in them compares remarkably well with the wall tops shown in 1890 

photographs (Mindeleff 1896). There is little support here for the 

hypothesis of a rapid rate of erosion. 

Bartlett 

Following the end of the Mexican War and the 1848 Treaty of 

Guadalupe Hidalgo, members of the Mexican Boundary Survey visited the 

Casa Grande. In July, 1852, John Russell Bartlett wrote of the ruins 

in some detail (Bartlett 1854). He also sketched the ruins from the 

southwest. Mounded debris against the Casa Grande and the volume of 

room fill led him to the following conclusion as to the actual height 

of the structure: 

The "Casas Grandes," or Great Houses, consist of three 
buildings, all included within a space of 150 yards. The 
principal and larger one is in the best state of preserva
tion, its four exterior walls and most of the inner ones are 
remaining. A considerable portion of the upper part of the 
walls has crumbled away and fallen inwards, as appears from 
the great quantity of rubbish and disintegrated adobe which 
fills the first story of the building. Three stories now 
stand and can plainly be made out by the ends of the beams 
remaining in the walls, or by the cavities which they 
occupied; but I think there must have been another story 
above, in order to account for the crumbling walls and 



AFTER STANLEY ,  1846 

Figure 1. Sketch of the Great House, looking SW (after Stanley, 1846, 
in Pinkley and Pinkley 1931). 

AFTER JOHNSTON ,  1846 

Figure 2. Sketch of the Groat House, looking "in (after Johnston, 1846, 
in Fewkes 1912). 
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rubbish within. The central portion or tower rising from the 
foundation is some 8 or 10 feet higher than the outer walls, 
and may have been several feet, probably one story higher 
when the building was complete (in Fewkes 1912:66; emphasis 
added). 

Today the top of the central tier is 289 cm (9.48 ft) higher 

than the top of the highest outer wall. The "disintegrated adobe" 

observed by Bartlett in the fill of the structure proves that some part 

of the walls did fall into the structure. It is also clear that what he 

called the "first story" includes both the ground story and the one 

above that. Thus Bartlett is arguing that the volume and contents of 

the fill support the hypothesis that there originally was an additional 

story above what still remains today. Except that the ground story was 

filled in at the time the building was built (see below), his calcula

tions check out. With the volume of the ground story fill subtracted, 

however, the calculation falls far short (Mindeleff 1896:312; see below, 

Chapter 10). 

On the question of wall compos.i tion, Bartlett (in Fewkes 1912: 

67) says: 

The material of this building is the mud of the valley, mixed 
with gravel. . . . The outer surface of the wall appears to 
have been plastered roughly; but the inside, as well as the 
surface of all the inner walls is hard finished. This is done 
with a composition of adobe . . . and has quite a polish. 

Without citing his evidence, Bartlett (in Fewkes 1912:66) agrees with 

Font about how the walls were constructed: 

These walls, as well as the division walls of the interior, 
are laid with large square blocks of mud, prepared for the 
purpose by pressing the material into large boxes about 2 
feet in height and 4 feet long. 
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The floor beams were from 4 to 5 inches in diameter, and placed about 

the same distance apart, being inserted deeply into the walls. Some of 

the door lintels were "formed of several sticks of wood, stripped of 

their bark, but showing no signs of a sharp instrument" (in Fewkes 

1912:67). 

Bartlett's account also includes an interpretation of the 

function of the Casa Grande and a description of its current condition: 

The ground plan of the building shows that all the apartments 
were long and narrow without windows. The inner rooms, I think, 
were used as store-rooms for corn. . . . There are four 
entrances, one in the center of each side. The door on the 
western side is but 2 feet wide, and 7 or 8 high; the others 
3 feet wide and 5 in height, and tapering toward the top. . . . 
The southern front has fallen in in several places, and is 
much injured by large fissures, yearly becoming larger . . . 
the other three fronts are quite perfect. The walls at the 
base, and particularly at the corners, have crumbled away to 
the extent of 12 or 15 inches, and are only held together by 
their great thickness (in Fewkes 1912:67; emphasis added). 

Does Bartlett's sketch (Figure 3) show that the wall tops eroded 

during the last half of the ninteenth century? The top configuration he 

drew of the west and south walls closely matches that seen in modern 

photographs; however, a comparison of the proportionate distance shown 

between wall openings in the west wall, the ground, and the wall crest 

suggests that today that wall height may be about half a course lower. 

On the other hand, the latter relationships could easily be an error in 

the sketch. Once again, I conclude there is little support here for 

the rapid erosion of the wall crests. 

Browne, Grossman, and Hinton 

After the Gadsden Purchases of 1854, that part of Arizona south 

of the Gila became part of the United States. Among the travelers who 
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AFTER BARTLETT,  1852 

Figure 3. Sketch of the Great House, looking NE (after Bartlett, 1852, 
in Fewkes 1912). 
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recorded interest in the Great House during the next 25 years were J. 

Ross Browne, Captain F. E. Grossman, and Richard J. Hinton. 

Browne and some friends visited the site in 1864. Writing in 

Harper's Magazine, he reported that, 

The tower or central part of the principal building is about 
forty feet high, and there were originally four stories in the 
main body of the building, as well as we could judge by the 
holes in the walls, in which are still seen the ends of the 
round poles, or rafters, which supported the floors. Some of 
these that we took out are some five or six inches in diameter. 
. . . The ends show very plainly marks of the blunt instrument 
with which they were cut—probably a stone hatchet (Browne 
1974:116, 118). 

A sketch (Browne 1974:115; Figure 4), apparently of the north and east 

faces, shows that in 1864 both of those walls were still intact. Like 

Font and Bartlett, Browne (1974:118) states that the walls were "... 

cast in large blocks, several feet square." Curiously, however, to Font 

they were of various sizes; to Bartlett, they were rectangular; while to 

Browne they were square! 

Browne's (1974:120) concluding remarks well illustrate the 

spirit of antiquarianism and its effects: 

We spent half a day very pleasantly in exploring these 
interesting ruins, and took our departure . . . late in the 
evening, well laden with curiosities. Every member of the 
party had his fragment of pottery and specimen of adobe 
and plaster. 

Captain Grossman (in Fewkes 1912:62) recorded the following 

description of the structure in 1871: 

This house has been at least four §tories high, for even now 
three stories remain in good preservation, and a portion of 
the fourth can be seen. . . . This house has been built 
solidly of clay and cement; not of adobes, but by successive 
thick layers of mortar, and it was plastered so well that 
most of the plastering remains to "this day . . . only short 
pieces of timber remain in the walls to indicate the place 



AFTER BROWNE ,1864 

Figure 4. Sketch of the Great House, looking SW (after Browne, 1864, 
in Browne 1974). 
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where the rafters were inserted. These rafters are of pine 
wood. ... It also appears that the builders were without 
trowels, for the marks of the fingers of the workmen or 
women are plainly visible both in the plastering and in the 
walls where the former has fallen off (emphasis added). 

No mention is made of boxes or forms; apparently Grossman was convinced 

by the evidence of finger impressions that the walls were built up by 

hand without forms. He also suggests that the rooms were entered 

through roof hatchways using ladders as ". . . there were no stairs" 

(Fewkes 1912:62). 

Richard Hinton's (1954:414-6) The Handbook of Arizona describes 

the Casa Grande as he saw it on December 13, 1877: 

The Casa Grande itself is the remains of a large building, the 
walls of which are composed of a species of grey concrete or 
groat. They still stand in a crumbling and almost disjointed 
condition, for a height of from 30 to 45 feet, the inside wall 
being the highest. The exterior walls at their thickest part 
are 4 feet 6 inches thick. The interior walls . . . show a 
uniform thickness of nearly 4 feet. At the north-east corner 
there is a great rent, and the walls are entirely separated; 
the opening here is about 5 feet and occupies the whole of 
that angle. ... Of course the exterior walls are much worn, 
furrowed and crumbled. 

Hinton estimates that the walls were originally six feet thick and notes 

that "traces" of three stories can still be seen above the debris. He 

observes that rows of small round holes indicate where the roof poles 

had rested. Twenty-eight beam holes were counted on each side of a 

room in the western tier of rooms. Hinton also notes that the interior 

tier of rooms is the best preserved (see Table 2). 

Vandalism 

By 1880 the Southern Pacific Railroad had been built from the 

west coast to Tucson, Arizona, and a station named after Casa Grande 
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a 
Table 2. Summary of Early American Reports 

Grossman, 
Emory, Johns ton Bartlett Browne, Hinton 

(1846) (1852) (1869-1877) 

Materials: Wall: White earth Wall: mud and Wall: clay and 
and pebbled, with gravel cement 
lime Plaster: adobe Roof: pine 
Roof: cedar 

Roofs & Floors: Beams round and Charred beams Beam sections 
unhewn (burned) 4-5" in diameter, remain in walls 
4" in diameter placed same —holes are 

distance apart small and 
and inserted round. 
deeply into the 
walls. 

Wall Openings: Walls pierced by Doros are 7'x2', Doors narrow and 
doors and and 5 'x3' , 4' high. Door 
windoes. Doors tapering toward and window 
are 4'x21. top. Door lintel beams 

lintels com stone-cut. 
posed of 
several beams, 
unhewn, but 
stripped of 
bark. No 
windows. 

Building Walls 4' thick Walls 5-6' thick Exterior walls 
Techniques: at base, formed at base. Ex 4'6" thick, 

by 21 thick terior face estimates 6'. 
layers of mud. tapers toward Interior walls 
Walls curved the top. Used 4' thick. 
inwards to top. forms. Outer Plastered walls 
Smoothed out walls roughly built of succes
side and plas plastered; inner sive layers of 
tered inside. walls hard mortar. Finger

finished and prints in 
polished. courses. 

Height: 3-stories, but 3-stories now 3-stories now; 
had been 4- stand; estimates had been 4-
stories. 4-stories stories. 

originally. . 
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Table 2.—Continued 

Grossman, 
Emory, Johnston Bartlett Browne, Hinton 

(1846) (1852) (1869-1877) 

When Built: 

Function: No sign of a Inner rooms used 
fireplace. for storage. 

Condition: Interior of Building de Walls stand in 
structure burnt stroyed by fire. crumbling and 
out and walls Southern front disjointed con
defaced. All has fallen in dition . Rent 
walls intact— several places; in northeast 
south wall may other walls in corner. 
be slumping. tact. Upper 
Lower story part of walls 
filled with have fallen in
rubbish. wards, filling 

first story. 
Wall bases 
eroded 12-15". 

tabulation prepared by Lynette Shenk. 



was located some 20 miles from the ruins (Van Valkenburgh 1962:10). A 

stage line connected that station with the town of Florence and passed 

right by the ruin (Fewkes 1912:Plate 6). The Great House was now more 

easily accessible than ever. Vandalism increased, more wood and wall 

material was removed, and many graffiti were inscribed on the wall 

plaster (Figure 5). Fortunately the awakening of national interest in 

the archaeology of the United States—which books like Hinton's did 

something to bring about—soon led to the protection of the ruin from 

further destruction. 

Archaeological Investigations 

Two research institutions, the Archeological Institute of 

America and the Bureau of Ethnology, were founded in 1879 that soon led 

to a new kind of attention to the Casa Grande ruins. Where earlier 

observers had been little more than tourists or amateur scientists, now 

the site would be studied by a series of competent professional archae

ologists. Not only is the resulting information more detailed, the 

intepretations are often related to larger theories about the nature of 

man and the history of cultural development in the New World. Contro

versies about the Great House now became part of larger theoretical 

debates; resolution of any one of the former will have some ramifica

tions that may affect such things as our general conceptions of South

western societies and their relationships. Only the main outlines of 

these debates as they affect the interpretation of the Great House can 

be dealt with here. 
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Figure 5. Graffiti on east wall, Tier A, RS-2, looking E. 
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Bandelier 

After publishing his general theory of man's social evolution, 

Ancient Society, in 1877, the anthropologist Lewis Henry Morgan the 

following year visited the American Southwest. Impressed with the 

possibilities here for confirming his theory, in 1879 he drafted an 

ambitious research proposal for the newly founded Archaeological 

Institute of America (Morgan 1880). A disciple of Morgan's, Adolf 

Bandelier, was hired to carry out the work. As part of his survey of 

the Southwest, Bandelier (1884) visited Casa Grande ruins and gave a 

detailed description and interpretation of the site. Describing the 

ruin, Bandelier (1884:69) states: 

The Casa Grande proper does not rest on an elevated basis. 
Its floor, wherever exposed through partial excavations, is 
lower than the surrounding level. The walls are still 
standing to a height of at least seven meters, showing in 
places three stories. At present these three stories contain 
eleven rooms, but it is probable that the third story extended 
over the whole surface above the second, thus including four 
more apartments. As it appears now it resembles a tower, 
short and stumpy, rising in the center of the building. 

Apparently he did not recognize a floor at the top of the filled-in 

ground story, and lumped the first two stories as one. Like Bartlett, 

however, he clearly suggests there was a full story above what is now 

present, though he does not give his reasons. 

Bandelier (1884:71) classified the structure as a "detached 

family house," a general class of architectural remains that he con

trasted with the class of "communal pueblos." He argued that structures 

like the Casa Grande replaced many earlier, but smaller, structures and 

thus it . .is not a building constructed for exceptional purposes, 

but a dwelling-house raised to several stories for protection as well 
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as in order to secure more rooms on the same area" (Bandelier 1884:71). 

Thus Bandelier saw the Great House as a domestic structure no different 

in function from other structures in Compound A. Later, in his Final 

Report (Bandelier 1892), he suggested the principal function of the 

Great House was to serve as a fortress: 

Father Ribas, the historiographer of Sonora 164 5, says that the 
villages of the Nebomes consisted of solid houses made of large 
adobes, and that each village had besides a larger edifice, 
stronger, and provided with loopholes which served, in case of 
attack, as a place of refuge or citadel. The purpose of this 
building was not merely surmised by Father Ribas, who had 
means of acquiring personal knowledge, having been one of the 
early missionaries in Sonora. . . . Such a place of retreat, 
in case of attack, the Casa Grande and analogous constructions 
in Arizona seem to have been. The strength of the walls, the 
openings in them, their commanding position and height, favor 
the suggestion. That they may also have been inhabited is not 
impossible; Mr. Cushing's investigations seem to prove it (in 
Fewkes 1912:71). 

Whether it served as an apartment house or as a fortress, in 

either case the political and religious organization implied are of a 

relatively simple order. To Bandelier, following Lewis Henry Morgan's 

theory, ". . . it is only with the communal house that larger tribal 

proportions appear" (Bandelier 1884:86). To Morgan, there were no 

civilizations in the New World, only egalitarian societies. Bandelier's 

interpretation of the Casa Grande supported that position. 

Cushing 

Quite a different view was expressed by F. H. Cushing (1890). 

Cushing first came to the Southwest to study the Zuni for the Bureau of 

Ethnology. The Bureau was established by Congress in 1879. Later, as 

leader of the Hemenway expedition, Cushing conducted the first 

systematic excavations of Southwestern sites, concentrating his efforts 



in the Salt-Gila basin on what today are called Classic Period sites 

in the Hohokam sequence (Cushing 1890, Haury 1945). Believing that 

ideology was the central causative factor in the history of culture, 

Cushing sought to interpret the "mythio-sociologic" significance of his 

findings. He argued that search for "the middle of the world" and the 

associated division of the universe into seven domains (north, east, 

south, west, nadir, zenith, and middle), were the principal ideological 

imperatives expressed in his Salt-Gila sites. His conception was based 

on five years of participant observation at Zuni Pueblo and on compari

sons with the Incas (Cushing 1890). In architectural classification, 

the Great House was a temple, the assembly place of the higher priest

hood. A Zuni tale of the "Origin of the Great House of the Priests" 

suggests that the lower rooms were "... storerooms for the tithes of 

grain of the priestly occupants." The excavation of "high status" 

burials and of various sacred paraphernalia (such as large and highly 

colored concretions) in several of the "temples"—but not at Casa 

Grande—were seen by Cushing as confirmation of the special religious 

functions of that class of architecture. Where Bandelier saw the Great 

House as one among several domestic structures occupied by an egali

tarian society, Cushing envisioned a highly organized, stratified 

society with the priestly occupants of the Casa Grande symbolizing its 

center. 

A later article by Cushing (1892) added some intriguing data to 

support his bold interpretations, but he there also slightly modified 

his position (see Figures 6, 7, and 8). Cushing (1892:208) states: 
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Figure 6. Ceremonial diagram of a consecrated corn field (after 
Cushing 1892:304). 



Figure 7. Ceremonial diagram of prayer moal in a Zuni kiva showing the 
four-fold circuit of entrance (after Cushing 1892:307). 
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Figure 8. Contour map of fill deposits in the Great House (after 
Cushing 1892:309, cf. Mindeleff 1896). 
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In each of the great cities or aggregations of pueblos which we 
excavated in the Salado and Gila valleys, I found that these 
six kivas were there also aggregated, like the many pueblitos, 
into a temple kiva as it were, the home or storehouse and 
stronghold and the place of sacred assembly of the Protopriest 
rulers over the wards or pueblo divisions of those cities. 
Each of these structures, which I nave heretofore perhaps 
injudiciously called temples, contained from one to six or 
seven superimposed sets of either fivtj (as in the celebrated 
Casa Grande . . .) or seven chambers or halls of ceremony (as 
in the great kiva mound of Los Muertos). If five, then the 
Northern and Southern were nearly twice as large as the others, 
to represent not only the Northern and Southern but also the 
Upper and Lower regional divisions. It is significant, too, 
that the circuit of these chambers was made from the oast, 
and thence leftwardly to the north, west, south, and east, 
and finally from the east to the center, whence no connection 
by doorways was provided with any of the other rooms than the 
eastern (compare above plans). The temple of Vira Ccocha of 
Peru was built on a grander scale, but on this same plan, and 
it is safe to say that both kinds owed their origin and 
probably placement, as heretofore suggested, mainly to such 
placing and sequence of the cardinal points as I have 
referred to. 

Fascinating though this comparison and interpretation is, two 

reservations should be noted immediately. First, it is important to 

notice that in the Casa Grande there never was a doorway between the 

southern and eastern room spaces on the first floor above the filled-in 

basal story. Furthermore, the doorways between the western and the 

southern room spaces were sealed, apparently before the structure was 

abandoned. Second, the floor plan of the Casa Grande is unique in the 

Gila-Salt basin (Haury 1945). Ferdon (1955) however, has pointed out 

certain parallels between the Great House layout and that of a temple 

at the Zacatecan site of La Quemada. And certainly ideological factors 

have affected architectural layouts in many cultures. Thus, despite these 

reservations, Cushing's views should be taken seriously by all those 

interested in understanding the original significance of the Casa 
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Grande. Cushing's position may be extreme—as Morgan's was—but the 

controversy that was initiated about the nature of Southwestern 

societies, and those at Casa Grande in particular, continues to be a 

live issue today and one worth much careful consideration (Woodbury 

1961a, Weaver 1972). The debate about the Casa Grande is a microcosm 

of the larger debate. 

Fewkes 

The successor of Cushing as director of the Hemenway expedition 

was J. W. Fewkes. Concern about the accelerating destruction of the 

ruin by vandals and environmental processes led the archaeological 

societies and their friends to petition the federal government to 

protect and preserve the site. Fewkes (1892) went there in April, 1891, 

to document the extent of recent destruction. He assigned letter desig

nations to each of the tiers of rooms and then gave a tier-by-tier 

description of the structure. Only a few points of special interest 

will be touched on here: 

The departure of the outer face of the external walls from a 
vertical line, which deviation is probably due in part at 
least, possibly wholly, to atmospheric erosion and natural 
destruction, the falling in of the material of which the 
upper courses are made, is a marked feature of the vertical 
lines of the exterior walls on all sides. . . . The debris 
within the chambers on the present floor is evidently in part 
the result of the falling of roofs and floors of upper 
stories, but no large fragments indicating the character or 
position of such in place could be found (in Fewkes 1912:73). 

Elaborating a footnote, he states: 

Several persons have told me that it was but a few years ago 
when wooden beams and lintels were to be seen ill situ in the 
building. These informants have also told me that within a 
short time the walls were much better preserved than at 
present. As far as I have examined the ruin, not a fragment 
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of wood still remains, although the holes from which the 
vigas [beams] have been taken can still be readily seen in 
several places (in Fewkes 1912:73). 

In actual fact there are at least three beam ends sti11 in situ as well as 

many smaller fragments of saguaro ribs and reeds (arrowweed?). Another 

thing Fewkes noted was the collapse of a section of the east wall of the 

southern tier which possibly . . was not wholly the product of 

natural destruction" (in Fewkes 1912:78). In a passing comment he also 

speculates that there probably once was an additional story above what 

could be seen then (in Fewkes 1912:77), although its traces ". . . are 

difficult to discover." 

Erosion of the Great House was clearly accelerating during the 

nineteenth century. Not only was the wood being carried off, but the 

walls were collapsing. By 1846 a large columnar portion of the south 

wall had slumped after its lower portion was eroded out. It collapsed 

completely during stabilization efforts in 1891. Another column through 

the middle of the wall where doorways had once been was gone. Sometime 

between 1864 and 1877 a large column at the eastern end of the outer 

north wall collapsed outward. Another column at the southern end of 

the outer east wall collapsed outward before 1890, but probably after 

1877, An adjoining column, together with a portion of a cross-wall, 

collapsed during the 1891 stabilization work. As Fewkes (in Fewkes 

1912:78) notes, some of this may have been due in part to curious 

travelers exploring the ruin. The stage was set though by natural 

erosion processes. Based on the data presented thus far it is apparent 

that two processes were particularly important: (1) undercutting of 

the walls at their bases, and (2) cracking of the walls into a series 
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of parallel vertical columns. What caused the undercutting and the 

cracking are issues we will take up below. 

Mindeleff 

Funds were appropriated by Congress in 1889 to repair the Casa 

Grande. The work was done in late 1891 and the following year President 

Benjamin Harrison reserved 480 acres of public land "for the protection 

of Casa Grande ruin" (Mindeleff 1897:330). The repair work would do 

three things: (1) clear the debris from the interior of the ruin and 

from a 10 foot wide area around its perimeter, (2) underpin the walls 

using bricks and cement, and (3) brace the walls with iron tie rods and 

two wooden beams. To prepare a contract for the work, the Bureau of 

Ethnology dispatched Cosmos Mindeleff to make a study of the ruin. He 

produced the first accurate topographic maps of the site, another of the 

ruin (Figure 8), and the first (and only) accurately scaled groundplan 

of the structure (Figure 9). Profiler (Figures 10 and 11) documented 

the volume of fill and "debris" to be cleared. In addition, two 

descriptions of the site, one written before and one following the 

repair work, were published (Mindeleff 1896, 1897). Together these 

reports constitute the most detailed and systematic description of the 

architecture published up to our time. The work of later students was 

more specialized and all treat Mindeleff's work as the classic general 

description. The present work is the most detailed since Mindeleff's, 

and in many ways it supplements and clarifies his findings rather than 

modifying or detracting from them. The details of his description will 

be discussed later in our section on study results; here we will 
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Figure 9. Accurate ground plan of the Great House (after Mindeloff 
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review four of Mindeleff's broader interpretations that are subject to 

further question. 

Wall Construction. Like many other observers before him, 

Mindeleff (1896:310) thought the walls were built in large blocks, but 

using a rammed earth rather than a mud concrete technique: 

The walls are composed of huge blocks of earth, 3 to 5 feet 
long, 2 feet high, and 3 to 4 feet thick. These blocks were 
not molded and placed iri situ, but were manufactured in place. 
The method adopted was probably the erection of a framework 
of canes or light poles, woven with reeds or grass, forming 
two parallel surfaces or planes, some 3 or 4 feet apart and 
about 5 feet long. Into this open box or trough was rammed 
clayey earth obtained from the immediate vicinity and mixed 
with water to a heavy paste. When the mass was sufficiently 
dry, the framework was moved along the wall and the operation 
repeated. This is the typical pise or rammed-earth construc
tion, and in the hands of skilled workmen it suffices for the 
construction of quite elaborate buildings. As here used, 
however, the appliances were rude and the workmen unskilled. 
An inspection of the illustrations herein, especially plate 
LV, showing the western wall of the ruin, will indicate 
clearly how this work was done. The horizontal lines, 
marking what may be called courses, are very well defined, 
and, while the vertical joints are not apparent in the 
illustration, a close inspection of the wall itself shows 
them. . . . It is probable that as the walls rose the exterior 
surface was smoothed with the hand or with some suitable 
implement, but it was not carefully finished like the interior, 
nor was it treated like the latter with a specially prepared 
material (emphasis added). 

It should be noted that if the walls were smoothed or plastered, any 

impressions left by the presumed forms would be removed. Without such 

impressions, where is the evidence that forms were used at all? 

Mindeleff admits that he was not able to document the presence of 

vertical joints marking the edges of the blocks. What can be seen in 

the west wall are several series of joints stacked one above the other 

where one wall abuts another. While each course between points of wall 
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abutment or from there to doorways could be called "blocks," this is not 

what Mindeleff had in mind. In the absence of good documentation for 

his hypothesis, we should ask, "Were forms used at all?" 

Roof Thickness. A widespread feature on the walls immediately 

above the beam holes and reed impressions is a "peculiar roughness" of 

the plaster. Mindeleff was uncertain how to interpret this, suggesting 

in some cases that it marked where a thick layer of earth used in the 

roof had abutted the wall, and in others that a bench once existed 

there, the roof being much thinner. Regarding one of the roofs in the 

eastern tier of rooms he states: 

The finish of some of the openings suggests that the floor 
was but 3 or 4 inches above the beams, and that the 
roughened surface, already mentioned, was not part of it 
(Mindeleff 1896:313). 

At yet another point (Mindeleff 1896:312) he notes that the base of the 

doorways is ". . . just to or a trifle above the top" of the roughened 

zone. What does account for this peculiar feature and how thick were 

the roof-floors? 

Number of Stories. On the question of wall construction, 

Mindeleff added to an earlier consensus; on the question of number of 

stories he broke with Bartlett, Bandelier, and Fewkes to argue that the 

structure had never been much higher than it is today. Extending above 

the level of the highest roof zones there are today the remnants of one, 

or in places, two wall courses. Mindeleff (1896:311) argued that these 

walls at most formed a low parapet and did not constitute the lower 

portion of an additional story. In other words, "It is probable that 



51 

the Casa Grande ruin as we see it today shows very nearly the full 

height of the structure as it stood when it was abandoned" (Mindeleff 

1896:319). He makes four points to substantiate this position. First 

he argues there is not enough debris or fill associated with the 

structure to have made up an additional story. 

. . . a calculation of the amount of debris within the building 
and for a distance of 10 feet about it in every direction, 
the interior floor level being determined by excavation, 
showed an amount of material which, added to the walls, would 
raise them less than 3 feet; in other word., the present 
height of the walls is very nearly the maximum height 
(Mindeleff 1896:312). 

Notice that his calculation ignores the fact that part of the fill was 

due to roof fall and part to the accumulation of blown sand; that means 

that the figure of 3 feet is a maximum. Second, he points out that the 

exterior wall of the middle tier is "not finished," that is, it is not 

plastered above the second roof level. Third, there are no doorways in 

upper walls where we would expect one if the pattern of the lower 

stories was maintained. His fourth point is that: 

The frequency of openings in the upper or third story and 
their absence on lower levels, except the specially arranged 
openings described later, supports the hypothesis that none 
of the rooms except the middle one were ever more than two 
stories high and that the wall remains above the second roof 
level represent a low parapet (Mindeleff 1896:314-15), 

Questions remain however. While the supposition that the wall 

openings referred to in the fourth point were observation portals is 

reasonable, it is an inference, not a fact. Recent work by John Molloy 

(1969) indicates that those portals could have been used to observe 

certain astronomical events—such as solstice risings or settings. 

But what if the outer walls were another story high? To avoid tautology 



the problem of wall height must be solved using other evidence than the 

location of those portals. 

As for the other three points, the first is by far the most 

convincing. That the fill has not been entirely stable, however, is 

shown by the fan-shaped piles of debris in front of each of the four 

outer doorways (Figure 7). These are undoubtedly erosional fans caused 

by the washing of the fill through the doorways. Two questions are 

then apparent: (1) where was the aboriginal gi.iund surface relative to 

Mindeleff's zero contour interval? and (2) once fallen, could the wall 

material have deteriorated to the point that much of it was simply blown 

away by the wind? On the other hand, the fans also imply that if upper 

walls did collapse they must have fallen inward. Outward collapse would 

have resulted in mounds that would modify the pattern of the fans. 

Construction Sequence. Was the Great House built all at once or 

was part of it built first and then the rest added on later? Mindeleff 

argued that there were three episodes of construction. The northern 

tier of rooms and the uppermost room space in the central tier (the one 

with the portals) he believed were late additions. Evidence cited in 

support of the first hypothesis was an abutment of the east wall of the 

northern tier to the south wall, the greater depth of beam holes in the 

north wall, and finally, 

. . . in the second roof level there is a double setback of 9 
and 5 inches in the western wall, and the northern wall has a 
setback of 9 inches, and the top of the wall still shows the 
position of nearly all the roof timbers (Mindeleff 1896:311). 

The only evidence cited to support the second hypothesis is the 



53 

"setback" of che walls in the room in question as seen from the inside 

(Mindeleff 1896:314). 

The facts Mindeleff cites are weak evidence. Can they not be 

explained more simply as manifestations of construction technique rather 

than hiatuses between building episodes? Is there not a good deal more 

evidence that has not been considered but that bears on the issue? 

Questions such as these form the basis for new research. 

McGee 

Not all observers believed the Great House was built using forms. 

The geologist and ethnologist W. J. McGee (in Mindeleff 1897:345) states 

that, . . it is built of adobe, or rather cajon, i.e., of a puddled 

clay, molded into walls, dried in the sun." McGee's interest was 

sparked by the question whether a roof was needed to protect the 

structure. Thus he analyzed the erosional processes at work: 

Yet the best of the cajon structures is perishable; so long as 
the roof remains and the summits of the walls are protected, 
disintegration proceeds slowly; but when the projecting roof 
is removed, the rare but violent storms attack the walls, and 
they are gradually channeled and gullied by the storm waters, 
while the exterior surface gradually disintegrates and falls 
away under the alternate wetting and drying (in Mindeleff 
1897:345). 

A detailed comparison of photographs taken a few years apart led to 

three conclusions: (1) the most serious erosional process was the 

"sapping," or undercutting, of the wall bases; (2) . . the de-

surfacing and eating away of the walls by beating rain and frost" was 

progressing at a moderate rate; and (3) the wearing away of the crests 

of the walls by wind and rains was occurring at a very slow but per

ceptible rate (Powell in Mindeleff 1897:349). 
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A roof was built in 1903, later to be replaced by the modern 

one in 1932 (Van Valkenburgh 1962). 

Fewkes Again 

When new funds were legislated by Congress for the exploration, 

repair, and protection of the Casa Grande ruins, J. Walter Fewkes re

turned to the site in 1906-1908 to convert it into an "exhibition ruin" 

for the benefit of the American public. Compound A and much else was 

excavated, though Casa Grande proper was not touched. He did give 

further thought to its interpretation, however. Accepting Mindeleff's 

hypothesis about the original height of the structure, he added the 

hypothesis that there had been an earthen terrace around the outside of 

the Great House on the north, east, and south. Fewkes (1907:310) 

believed that his "supposed terrace" provided access from the roofs of 

adjoining structures directly to the doorways of the second story. 

From this terrace the ancients could pass directly, on a level, 
through the low doorways into the lowest room; here were 
probably placed the ladders by which they mounted to the 
doorways of the second story. We can imagine the part this 
terrace must have played on ceremonial occasions or market 
days, when the compound was crowded with visitors, or when 
dances of religious or secular nature were taking place in the 
plazas. This supposition of a surrounding terrace, which is 
as yet only an hypothesis, harmonizes the statements of those 
who speak of Casa Grande as having four stories and of those 
who recorded only three. The latter may have referred to 
tiers of rooms, while the former recorded the total height, 
including the solid lowest story or that under the lowest 
rooms (Fewkes 1907:310). 

Clearance of debris from the Great House in 1891 had inad

vertently revealed that the ground story was filled in prehistorically, 

that the walls were unplastered, and no doorways led into it or 

connected the five room spaces (Fewkes 1907:309-10). Other observers 



(Pinkley and Pinkley 1931:15) also pointed out the absence of rafter 

holes at the top of this first story. Recent excavations next to the 

outer wall of the Great House by Steen (1965), Reaves (1976), and 

Wilcox (1975b) however, have proven there was never an earthen terrace 

as proposed by Fewkes. On the east side of the Great House a sequence 

of more than 11 plastered surfaces were found that once abutted the wall 

of the structure, beginning at the time it was built. On the other 

hand, the access relations described by Fewkes ;iiay have been satisfied 

by a roof, and some evidence in support of that hypothesis has been 

found (Wilcox 1975b). 

A comment may also be in order at this point on the efficacy of 

Fewkes' explanation for the discrepancies in the height estimates. By 

Font's time we have seen that there certainly were no more than three 

stories above the "basement" that was filled in. Given this perspec

tive, it becomes apparent at once that Fewkes' proposition does not 

explain the sketch made by Manje showing a four-story structure with 

doorways in each story. There are no doorways in the lowest story of 

the Casa Grande. This still does not necessarily mean there once was an 

additional story; there may be an error in the sketch. Was it drawn at 

the site, however, or was it from memory, at a later time? Manje did 

not publish his book until 1721 (Karns 1954:xii). Fewkes' explanation 

may account for the statements of Kino, Bernal, and Keller, but, in 

general, his argument is not conclusive. 

On wall construction in Compound A, however, his observations 

and inferences (Fewkes 1912:95) were much shrewder: 
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In certain walls is found evidence contradicting the theory 
that they were built by stamping caliche into bottomless 
baskets or boxes, as generally taught, and as indicated by the 
joints on the west side of the main ruin. At various places 
in the walls may still be seen masses of clay patted into 
shape by human hands, the imprints of which are clear. Some 
of these masses, which are just large enough to have been 
handled by one workman, were evidently dumped on the wall and 
subsequently were not so stamped that they lost their original 
shape. 

His field notes (Fewkes 1906) confirm these statements (see Table 3). 

The question thus raised about Mindeleff's interpretation of 

the construction techniques used to build the Casa Grande were broadened 

a few years later when Judd (1916) reviewed the use of adobe in pre

historic dwellings of the Southwest. Judd (1916:241) recognized a broad 

definition of "adobe": 

In its present most widely accepted meaning, "adobe" denotes a 
large, tabular, unbaked brick, molded in a wooden frame and 
dried in the sun, but it may also mean mortar made from the 
same material as the bricks and utilized with them in the con
struction of walls or in the surfacing of floors, roofs, etc. 
In addition, it may even mean the dry, clayey soil suitable 
for use in the manufacture of bricks or mortar 

Where suitable building stone was lacking, adobe was often used as a 

building material and adobe structures are widely distributed in the 

Southwest (Judd 1916). Structures in Utah built from adobe materials 

were laid up in horizontal courses, but that fact does not mean that 

forms were used: 

A contractor of today pours a concrete wall between forms which 
may be removed after the cement has set sufficiently. Forms 
are necessary because the cohesive properties of concrete are 
so low that the mixture, while still in a moist condition, is 
incapable of supporting any considerable weight. Although 
built without forms, the mud walls of the primitive dwellings 
near Beaver City were necessarily laid in shallow courses . . . 
in order that each layer might become fairly dry and hard, and 
thus be able to resist the weight of an equal amount in a 
superposed course (Judd 1916:250-51). 
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a 
Table 3. Summary of Early Archaeological Reports 

Bandelier Fewkes Mindeleff, Fewkes 
(1883-1884) (1892) (1896, 1912) 

Materials: Roof: cedar Walls: caliche, 
earth 
Roof: cedar 

Roofs & Floors: Pueblo type: Reed impressions Pueblo type: 
round beams/ in roof groove. principal beams, 
smaller poles/ No beams re 3" diameter/ 
layer of earth. mained. smaller 
Ends of roof secondaries/ 
beams remain. rushes/coating 

of clay on top. 
'Stumps' of few 
beams remain. 
Benches around 
some walls. 

Wall Openings: Doorways higher Doorway walls Openings 
and wider than slightly in arranged in 
in northern clined at top. pairs. Lintels 
ruins. removed. 

Building Exterior walls, Interior walls Exterior walls 
Techniques: 4' thick; in smooth and rough; interior 

terior, 3' . polished. smooth. Ex
terior walls 
3,5-5' thick 
interior 3-4' 
(2' at top); 
post supports; 
forms used; 
fingerprints. 
Exterior walls 
taper inwards 
at top. 

Height: Total of 3- 4-stories Lower rooms 
stories above filled in. 
lower filled- Central tier 
in level. 3-stories, 

others 2-
stories above 
lower floor 
(so total 
height is 4-
stories). 



58 

Table 3.—Continued 

Bandelier 
(1883-1884) 

Fewkes 
(1892) 

Mindeleff, Fewkes 
(1896, 1912) 

When Built: Building en
larged— 
northern rooms 
added later. 

Function: Domestic House
hold/Fortress . 

Ceremonial. 

Condition: Most of woodwork 
destroyed. 

In fair condi
tion—NE and 
SE corners 
fallen and 2 
gaps in south 
wall. 

NE and SE 
corners fallen. 
Wall tops rough 
and eroded. 
Wall destruc
tion due to 
undermining at 
ground level. 

aTabulation prepared by Lynette Shenk. 
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Not only were forms not needed to explain the evidence of horizontal 

course lines, in a later report, Judd (1919:5) declared, "... 

supporting forms were unknown among the primitive peoples of America." 

Pinkley and Pinkloy 

Prank Pinkley was made custodian of the Casa Grande ruins in 

1902; when the National Park Service was formed in 1916, he was put in 

charge of all Southwestern Monuments. With his wife Edna, he spent a 

lifetime studying the site and interpreting it to the public. Their 

conclusions are presented in two pamphlets published in 1926 and 1931. 

The present work has sustained and documented many of their interpreta

tions, particularly those on construction techniques. On wall construc

tion, they (Pinkley and Pinkley 1931:31-14) say, 

The surface soil, being a sandy loam, was not adapted to their 
purpose and they dug it off to a depth of about four feet and 
threw it away. This let them down in the second strata which 
we call caliche. Digging this caliche out they mixed it with a 
little water to about the consistency of putty or modeling 
clay. Putting this in baskets or skin pack sacks, they carried 
it on their backs or heads to the site of the proposed building. 
The basket of mud was dumped on the wall and spread out by 
kneading it with the hands. Other baskets of mud were added 
until about two feet had been built up. Knowing that if they 
built higher at the time they would add so much weight as to 
squeeze the lower layers of freshly laid material; after getting 
the newly laid course about two feet high, they began carrying 
it forward horizontally along the wall. By the time they had 
built one of these courses around the walls, to the point of 
beginning, the first part of the course was dry and hard enough 
to bear the weight of another course or layer. Thus the walls 
were raised in what we might call monolithic courses, without 
the use of bricks, blocks or forms (emphasis added). 

Pinkley (1926:13) earlier had cited some of the evidence that supports 

this view: 

This theory is strengthened by cross sections of the walls 
which show that the tops of the courses were curved and much 
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higher in the centers than the sides. Just at the top of every 
story triangular layers were laid at the sides to straighten 
the tops of the walls before the roof beams were laid. 

The curvature shows that each course was raised to the'slump point for 

this material; that should explain also why the courses are as high as 

they arer and why they are all about the same size. On roof construc

tion, Pinkley (1926:11) says: 

The roofs had . . . developed ... to a solid well built roof 
with first layer of straight juniper poles laid closely to
gether, the butt of one next to the tip > ,the other, thus 
giving equal strength to each part of the roof. Above this, 
laid transversely, came a layer of sahuaro ribs, or possibly 
a native bamboo which has since become extinct. Over this 
again came a thick layer of arrow weed and above this six or 
eight inches of mud, forming a solid roof impervious to rain 
or sun. 

In the later publication (Pinkley and Pinkley 1931:17), they state 

that the wood used for beams was of ". . . pine, pinon, juniper and in 

at least one case, oak." As for the source of the wood, 

The people must have walked back up the Gila River system to the 
east a matter of fifty to seventy-five miles, where, on the 
higher levels, this timber could be cut. It was probably 
rafted down the river then carried up to the site, a mile or 
more from the river, by hand (Pinkley and Pinkley 1931:17). 

The wood used for lintels, on the other hand, was mesquite, a locally 

available wood (Pinkley and Pinkley 1931:19). 

The reason the first story of the Great House was filled in, 

Pinkley and Pinkley (1931:20) argued, was to help make the stresses of 

a four story structure. The same thing was done in a first story room 

of three story tier in the Southwest Building (Pinkley and Pinkley 

1931:15-16, 20; cf Pont, in Fewkes 1912:59-60). An interesting con

clusion follows from this hypothesis: 
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The filling of five rooms in the first story in order to carry 
one room on the fourth story would lead us to believe they 
were driving the structure into the air as far as they could 
in order to use it as a watch tower (Pinkley and Pinkley 
1931:16). 

The lower two stories they (Pinkley and Pinkley 1931:16) believed were 

dwelling rooms. 

Gladwin 

In the course of chronological studies at the Casa Grande site, 

Gladwin (1928:27) thought of another reason for doubting that form.; 

were used to build the Great House walls: 

It has frequently been stated that boxes or forms were used into 
which the caliche was poured and allowed to set, that this was 
the method which was employed in making the walls of the Great 
House, but no evidence has been found to support this statement. 
The walls of the Great House are over four feet thick, and in 
order to hold the sides of a form together when such a mass was 
tamped in place, it wot:Ld have been necessary to use cross ties 
to prevent the sides from spreading. It would have been almost 
impossible to remove such ties after the caliche had hardened 
sufficiently for the forms to be moved, and minute inspection 
has failed to give any sign of cross ties or of the holes which 
would have remained had they bei.-.n removed. 

Hayden 

Based on work he conducted at Pueblo Grande, the University 

Indian Ruin, and other sites, Hayden (1945, 1957) established that the 

process responsible for undercutting the walls of tlae Great House and 

similar caliche or adobe structures was what he called "salt erosion": 

Briefly, soil moisture, whether from rain water or from a high 
water table, rises in adobe walls to that point at which it is 
checked by evaporation from the wall face. Soluble salts in 
this rising moisture are thus carried upward and deposited at 
the evaporation line on the wall face, generally about 12-20 
cm above the ground surface. Here this increasing concentra
tion of salts acts in two ways to destroy the character of the 
adobe. Their crystallization mechanically shatters the adobe, 



causing, at the surface, continual shedding of adobe particles. 
Concentration of salts above an unknown limit of tolerance 
results also in chemical destruction of the cohesive properties 
of the material and in its further disintegration. As this 
concentration increases, the salts, being hygroscopic agents, 
attract moisture from the air, especially on cloudy days and 
during the nights, and the process is accelerated and may 
proceed with rapidity. Moisture may often be observed in the 
troughs, especially in the mornings (Hayden 1957:105). 

Hayden's explanation is backed up by the results of soil analysis and 

the fact that the process is well known in other parts of the world 

(Wellman and Wilson 1965, Mcintosh 1974). 

Molloy 

One of the two most recent architectural studies of the Great 

House prior to our own work was conducted in 1969 by John Molloy, a 

graduate student in anthropology at The University of Ari . >na. Molloy 

was interested in the possibility that some of the wall openings in 

the Casa Grande were used to observe certain critical celestial events 

such as solstices and equinoxes. The priesthoods of many different 

civilizations, including those in nearby Mesoamerica, made such observa

tions in order to measure calendrical time and thus to regulate the 

sacred and secular life of their people. Architectural features in 

their temples often were used to make those observations (Aveni, Gibbs, 

and Hartung 1975; Stencel, Gifford, and Moron 1976). At Casa Grande, 

from the time of the Pinkleys, there has been interest in this idea, 

although most early work was centered on six holes in the second story 

of tiers A, C, and D (Gladwin 1957:260). Recently, however, Reaves 

(1969) has conclusively demonstrated that all six were drilled through 

the walls using a metal bit and that this was probably done in 1891-92 



when the crew hired by Mindeleff was putting tie-rods in and otherwise 

stabilizing the structures. 
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Fourteen holes in the third and fourth stories of the Great 

House were studied by Molloy (Figure 12); nine of these he found c o uld 

be used to observe either solstices, equinoxes, or the maximal or 

minimal lunar excursions (Molloy 1969). The numbering system of obser

vation holes used by Molloy was adopted in my elevations. Five of the 

holes (2, 6, 7, 8, 9, 11, and 13) he--and others (Reaves 1969)-

believed were bored or excavated from either side of the wall, the holes 

meeting in the middle where in four cases they were their widest. He 

does not say, however, whe ther or not this was done after the wall 

naterial had hardened or was done at the time of wall construction while 

the wall course(s) was still damp and relatively soft. The interior of 

all of the holes was plastered. 

Probably Molloy's work is best thought of as a promising pilot 

study~ Only limited support was granted for the work, and many ques

tions and uncertainties still renain. For e xample, due to the erosion 

of the walls, at least three of the openings had to be reconstructed, 

and then they did not turn out to be perfec t ly accurate instruments of 

observation. The results that were obtained, howeve r (Figure 12), are 

very exciting. Recently a number of his assumptions or inferences 

about Mesoamerican astronomy have been confirmed (Aveni et al. 1975). 

There is little doubt that further work along this line should be 

carried out. 
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Kreigh and Sultan 

The second architectural study of the Casa Grande done recently 

was sponsored by the Division of Cultural Properties Conservation at the 

Arizona Archeological Center as part of their effort to learn how best 

to preserve the building. The work was carried out by James Kreigh, a 

civil engineer at The University of Arizona. He pointed out that the 

Casa Grande is in an earthquake zone, and calculations he made suggest 

that a severe earthquake could destroy the stiMoture. The compressive 

strength of the caliche wall material used in the Great House was 

estimated in these calculations by taking a known figure for adobe. How 

the calculations would have come out if the true figure was used is not 

known (see Chapter 7). To measure the movement of the large wall 

sections, steel pins were set in the walls on either side of four large 

cracks, and two sets of measurements were taken six months apart. While 

inconclusive, the data tend to show that the walls are subject to a 

periodic swaying motion back and forth, though t:he degree of arc in

volved is very small. Thermocouples were also set in the south wall of 

the structure at several depths ranging from 0 to 34 inches. The data 

recorded in summer and winter show that the internal wall temperature 

does not vary much at all, while the temperature at the wall surface 

varies as much as 55-60°F in summer and 20°F in winter. Three inches 

into the wall the temperature variation is almost as great as on the 

surface, but between 3" and 8" it drops off rapidly. A piece of wall 

material was also subjected to certain chemical analyses (Kreigh and 

Sultan 1974, 1:7-36, 11:21-22). 
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Starting from the premise that the "infinite life" of the Casa 

Grande was their objective, Kreigh and Sultan, after extensive compara

tive tests to determine the compatibility of Casa Grande wall material 

with several epoxy compounds, proposed a bold plan. First about forty 

vertical holes 2" in diameter should be drilled in the center of the 

Casa Grande walls, each hole spaced about five feet apart. These holes 

should be driven many feet into the ground beneath the structure to 

insure a solid grounding. Horizontal holes spiced about ten feet apart 

should then be drilled along the center of the walls. Steel piping 

would then be placed in each set of holes and connected together to 

form a unified framework. Epoxy then could be poured into these pipes 

and through a series of holes drilled in the pipe would flow out to bond 

with the caliche wall material and would fill all .cracks and joints. 

It is estimated that filling the pipes with epoxy would take several 

months to complete, but at the end of that time, if all went well, the 

walls of the Great House could withstand severe earthquakes. If pieces 

of wall remined that were not then attached to the central structure, 

they should be pinned to the rest by drilling a hole at an angle and 

filling it with epoxy. How often this would have to be done is not 

specified. In light of certain uncertainties about this program, 

additional tests and a series of field trials were recommended before 

final implementation of the plan (Kreigh and Sultan, 1:117-36, III). 

When it became clear that new stabilization plans for the Great 

House might entail extensive modification to the structure with poten

tially serious consequences for the archaeological resources still 

preserved there, an archaeological study was called for by the Division 
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of Internal Archeological Studies at the National Park Service's Arizona 

Archeological Center. The first phase of the study was soon completed 

by the Arizona State Museum (Wilcox 1975b). It was an analysis of the 

relationships of the Great House to cultural and natural deposits in 

Compound A. Reopening the trenches dug next to the Great House by Steen 

(1965) as part of his study of the southern half of Compound A, and by 

Reaves (1976) at the time a new stairway was built in the east door of 

the Great House, led to the detailed documentation of the deposits 

contiguous to the Great House on two sides, to the clarification of the 

earlier results, and to a more comprehensive picture of the relation

ships of the Casa Grande to Compound A. 

Steen, Reaves, and Wilcox 

The first reported study of the cultural deposits contiguous to 

the Great House was done by Steen (1965) along the south wall of the 

structure. Some of the strata he revealed, including a trash midden, 

pre-date the construction of the Great House, which he showed had been 

built on a foundation wall that intruded the earlier deposits. A second 

study by Reaves (1978) outside the east door of the Great House, and a 

strata test inside the doorway, also revealed a sequence of intact 

cultural deposits, including a series of plastered pavements contempo

raneous with the use of the Great House. An earlier series of deposits 

were intruded by the foundation wall of the Great House. Both Steen 

and Reaves concluded that the early hypothesis of Fewkes (1907) that 

there was once an earthen terrace around the north, east, and south 

sides of the Great House was false. 
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By opening those two trenches, Wilcox (1975b) was able to docu

ment the cultural deposits by drawing detailed profiles and taking a new 

series of photographs. The datum points used to map each trench were 

correlated, the sherd material collected by Reaves was identified, and 

a piece of wall-fall in the backdirt of the east trench was submitted 

for soil analysis. It was shown that a series of five major plaster 

pavements (and more minor ones) is still intact east of the Great House. 

A comparison of their present position relative to a ridge on the east 

wall where they once abutted the structure suggested the building has 

settled about 16 cm. A complex series of pre-Great House deposits that 

includes not only trash but also occupation surfaces and architectural 

features, is present below the plaster pavements. On the south side of 

the structure, only some pre-Great House deposits are still intact, 

those above having been intruded by modern excavations. Nevertheless, 

there is good evidence from both trenches that a great deal of change 

occurred prehistorically in the way the space within Compound A was 

used. When the Great House was built, a foundation trench was dug 

through the earlier deposits down to sterile sand (south side) or 

caliche (east side) to a depth of about 1.2 m below what was then the 

ground surface, and then the trench was filled with lenses of puddled 

caliche to produce a foundation wall. No evidence of Fewkes1 earthen 

terrace was seen, but a very large post-hole outside and south of the 

east door in the plaster pavements may be evidence that there was a 

roofed platform that would have provided access from the roofs of 

adjoining structures into the second story doorways of the Great House, 

just as Fewkes (1907) thought. 
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Before the research proposal for the present phase of Casa 

Grande research is discussed, it may be well to restate here three of 

the recommendations made at the end of the earlier report (Wilcox 

1975b;53-4). 

Recommendation 4 

As originally conceived, our Phase X project was to be a 
"pre-stabilization study" that would help to assure archaeo
logical clearance for plans to stabilize the walls of the 
Great House. That such stabilization was highly desirable 
appeared to be a foregone conclusion. Based on the results 
of our research, we now recommend reconsideration of that 
assumption. 

Earlier stabilization efforts have already destroyed 
forever a great deal of information about the Great House. 
While our Phase II study should document a great deal of 
architectural information not now available, we are limited in 
what can be done, and it is probable that many important 
questions will remain unanswered. If the new stabiliza
tion is as extensive as some of the planning suggests (Kreigh 
and Sultan 1974), we may never be c.ble to answer some 
important research questions. In particular, we may be pre
vented from gaining detailed knowledge about construction 
methods and building sequence. This information, in the long 
run, could be used to re-build the Great House as an authentic 
replica of what was present over 500 years ago. Such re
constructions are done already in historic houses. Should 
the present stabilization efforts be as unsuccessful as 
earlier ones, then all would not be lost. To accomplish this 
end, however, we must have sound, experimentally-tested 
knowledge broadly based on archaeological facts. 

A second reason for reconsidering the necessity of new 
stabilization of the Great House walls is the danger to the 
important cultural deposits contiguous to those walls that 
may result. The anthropological problems that can be studied 
using those deposits are worthy of pure research. National 
Monuments and Parks are among the few reserves set aside by 
the nation to preserve archaeological resources for future 
study (Lipe 1974). We should be extremely cautious about 
expending these resources too hastily and should go to special 
lengths to preserve the data they contain when a decision is 
made to destroy them. Is it really necessary to do more now 
to stabilize the Great House? 



Recommendation 5 

If the archaeological deposits inside or outside the Great 
House will be endangered by work done to stabilize the struc
ture, it is strongly recommended that a major research project 
be funded to study the problems discussed above [see Wilcox 
1975a:23, 51] and to preserve this valuable archaeological 
data. The people in charge of stabilization should detail how 
the archaeological resources will be affected by their project. 
Information presented in this [Phase I] report should permit 
them to do this. If trenching along the walls inside or out 
is to be done, how will the archaeological resources be 
affected? If epoxy is injected into the Great House walls 
(Kreigh and Sultan 1974), how will its spread outward from the 
foundation walls affect the iri situ deposits? 

Recommendation 6 

It is further recommended that the archaeological project 
that is funded [if that proves necessary] should include de
tailed documentation of all stratigraphic deposits encountered 
and [should] record the relationship to those deposits of all 
specimens collected. Meticulous profile and plan drawings to 
scale should be required. Pollen, macro-botanical, faunal, 
archaeomagnetic, C-14, and other samples should be systemat
ically collected, as well as the full range of cultural 
materials. Laboratory personnel should be budgeted so that 
all specimens can be cleaned, cataloged, and conserved while 
still in the field. In this way significant new information 
on life in the American Southwest during the Classic [Hohokam] 
period can be preserved to the benefit of science and all of 
the American people. 



CHAPTER 3 

RESEARCH PROPOSAL 

A review of the historical record of observation and research 

on the Great House makes one conclusion inescapable. In spite of nearly 

a century of intermittent archaeological investigations, on nearly every 

important interpretative issue controversies continue to plague our 

understanding. In short, whose interpretations are we to believe? For 

those who have not taken the time or had the opportunity to make their 

own detailed study of the Great House, the chief impediment to an in

dependent judgment is the generally poor level of documentation on the 

empirical relationships present in the structure. Only partial photo

graphic coverage is available, and aside from a few crude sketches and 

Mindeleff's profiles and excellent maps, no scaled drawings of the 

relationships among features in the building are on record. If we are 

to properly evaluate where knowledge of the Great House now stands, 

clearly the principal order of business should be the systematic 

documentation of the critical empirical relationships. Once that is 

accomplished, a logical analysis of the controversies in light of the 

empirical evidence should lead to a sound assessment of where our 

knowledge of the Casa Grande now stands. 

That strategy was adopted when the research proposal mentioned 

previously (Grady in Wilcox 1975b) was submitted to the National Park 

Service. It stated in part: 
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Although . . . the Great House has been excavated, much data 
relevant to current archaeological inquiry were not collected. 
For example, no detailed stratigraphic observations relating 
architectural features to current and past ground surfaces have 
been made. In depth documentation of structure foundations is 
presently unavailable. Adequate recording of wall bonding and 
abutting sequences, wall construction procedures, plaster 
application and treatment, and architectural feature descrip
tion and inferred function has for the most part also not 
been done. 

The lack of such information has contributed a great deal 
to the confusion surrounding alternative explanations about 
the construction and use of Compound A. The literature con
cerning Casa Grande is inconsistent and contradictory about 
such questions as building procedures, construction sequences, 
numbers of rooms and stories, and inferred site function. 
These problems have been compounded by the multiplicity of 
short term and disparate excavation and stabilization projects 
which have taken place on the monument in the past (in Wilcox 
1975b:56). 

The actual plan of research was summarized as follows: 

The research conducted at the Great House will be primarily 
concerned with architectural analysis. It will be preceeded 
by a .records search and examination designed to identify rele
vant problems associated with the analysis. The field study 
is proposed to include a detailed map (isometric, if possible) 
of the Great House, a constituent analysis of wall, foundation, 
and plaster components, determination of construction techniques 
and building sequences, including foundation (terrace?), room 
spaces, wall openings, and floor relationships, a stress 
analysis (to determine the feasibility of the walls supporting 
a fourth story), and, to the extent possible, structural and 
functional interpretations of room space use and change through 
time. Such study will require detailed mapping, measurement, 
and recording of architectural observations designed to deter
mine construction considerations, sampling of wall, foundation 
and plaster matrices for constituent analysis, and archi
tectural consultation in order to analyze wall stress factors 
(Grady in Wilcox 1975b:57). 

Naturally, as the research proceeded, new questions were added 

and certain revisions in the original proposal became desirable. The 

records search was part of the phase I study (Wilcox 1975b), and once 

that phase was completed, the research proposal for phase II was 



revised to include the study of several problems not originally antici 

pated. The final results of our historical analysis are presented in 

Chapter 2, Although the discussion there was focused on only four 

interpretative issues, clearly others are also present. A list of the 

major research questions investigated—in the order they will be dis

cussed in later chapters—is as follows: 

1. When was the Great House built and when was it abandoned? 

2. What was the order of construction? Was there more than one 

episode of building? 

3. What materials were used to build the Great House? How and 

where were they obtained? 

4. What processes of erosion have affected the Great House? 

5. How were the walls built? How does this compare with how 

similar structures were built? 

6. How high were the original walls? How many stories were there 

at the time of abandonment? 

7. How were the roofs and floors built? 

8. What was the history of use—did how it was used change at all 

9. What was the Casa Grande used for? 

10, What was the cultural significance of the Casa Grande in the 

larger history of the Hohokam? 

Each of these questions is logically interrelated with the 

others. Obviously, what it was built out of affects how it was built; 

and how it was built, in what sequence of construction, and to what 



height, affects its functional interpretation and use-history. All of 

the first nine questions affect the assessment of cultural significance. 

Other revisions in the original phase II proposal included 

dropping the ideas of doing an isometric map and a stress analysis. 

Both were found to be impractical at this time. Another idea discussed 

but finally rejected for the present was the possibility of trenching in 

known borrow areas. Tests there would help in the study of wall con

struction and would permit collection of soil samples that could be 

compared with specimens from the Casa Grande walls. Samples of wall 

material from the foundations, plaster, or wall paint were also un

available. It was possible, however, to have most of the wood known to 

be from the Great House re-examined by the Laboratory of Tree-Ring 

Research in Tucson. 

The principal method adopted to achieve our research goals was 

to draw detailed elevations of the architectural features in the 

interior walls of the Great House, to extensively photograph the walls 

inside and out, and then to logically and systematically analyze these 

data in conjunction wi.th the historical research reported in Chapter 2. 

The strategy for interpreting architectural sequences was taken from 

Wilcox (1975a), and the general approach adopted for drawing elevations 

paralleled that for drawing stratigraphic profiles (Wilcox 1975b) . 

Central to the method of data recording would be the active interaction 

of question and answer, always hypothesizing what the significance was 

of what we could see, testing those hypotheses, and all the time 

identifying and recording more observations in greater and greater 

relevant detail. That approach promised to contribute substantially to 



the documentation of the empirical relationships present in the struc

ture and thereby to lay a much sounder foundation for assessing their 

significance. The chapters on study results present the new documenta

tion of the Great House and analyze how the research has affected the 

status of major interpretive issues. First, however, the way in which 

the fieldwork was carried out will be discussed. 



CHAPTER 4 

FIELDWORK 

The fieldwork for the phase II research was conducted at the 

Casa Grande Ruins National Monument during the month of May, 1976. 

Wilcox directed the work and was assisted by Lynette Shenk. Two sets of 

scaffolding were loaned to the i>i.oject by the Ruins Stabilization Unit 

of the Arizona Archeological Center. One scaffold was set up in tier C, 

giving us access to the tops of the walls, and another was set up for 

use outside the structure. When tier C was finished, the scaffolds were 

moved successively to tiers D, A, B, and finally E. With the able help 

of Monument personnel, it took only one hour or less to take down the 

scaffolding and to set it up again in an adjoining tier. A stairway 

prevented access to the north end of tier B, though it was possible to 

improvise a platform to record the second story roof and the lower part 

of the third story. Support beams and steel rods tying the south wall 

of tier E to the north wall impeded movement of the scaffolding there. 

However, part of a second set was set up at one end and thus avoided 

some problems. As a tool, the scaffolding proved essential to our 

work and was found to be an efficient and flexible means to achieve our 

ends. 

The principal method adopted to record the architectural rela

tions was the drawing of architectural elevations of the wall features. 

The general principles used are discussed in Wilcox (1975b). This 
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approach was supplemented by a detailed photographic coverage and a 

series of measurements and field notes. Both a 35 mm and a 4 x 5 camera 

were used for black and white photos, and a second 35 mm camera was used 

to take color slides. A wide-angle lens provided by Monument personnel 

further increased our black and white coverage. 

Just what was drawn and what was not should be self-evident from 

an examination of the composite drawings and a comparison with the 

photographs. Nevertheless, a brief discussion of what elements were 

selected for drawing may be in order. Generally speaking the lines used 

represent the boundaries between one class of cultural phenomena and 

others. The edges of beam holes, the contrasts between wall courses, 

the edge of intact plaster, the sides of major cracks, the edges of 

cement stabilization are the kinds of relationships documented in these 

elevations. In essence, the elevations are a classification of the 

interior wall-surfaces of the Great House into their cultural consti

tuents and enable a study of the relationships among these constituents. 

The size distribution of beam holes (and thus the beams they once held), 

for example, could be quantitatively analyzed once the edges of all of 

the beam holes were mapped in the elevations (Chapter 11). Since most 

of the cultural boundaries occurred in horizontal zones at the juncture 

of two stories, our efforts were concentrated there. The practical 

result of this was the omission of some erosional features located in 

the middle of a wall, and many of the course boundary cracks. Adequate 

records of those features, however, were made in the systematic series 

of photographs taken of all walls. 
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A single datum plane is necessary if one is to draw accurate 

profiles, and to tie all of the individual profiles together. Yet it 

was not possible to modify the walls by, for example, driving nails or 

marking. After a certain amount of experimentation, a system was 

developed which worked quite well. When it is locked in place, the 

scaffolding does not shift vertically. Thus a string line with a line 

level attached could be tied to a corner of the scaffold at a predeter

mined elevation and then stretched over to the walls at various points. 

The string would stay in the same level plane as long as the line level 

was level. Straight, level lines could then be indicated on the walls 

by placing pieces of narrow masking tape on them at intervals of 15-20 

cm. These can be easily removed when desired with almost no damage 

whatever to the walls. Once a datum line was thus established, a 

carpenter's rule was laid in the roof beam-hole slot, or what was 

termed the "roof groove," and a small 3 m tape was used to take vertical 

measurements at periodic intervals along the wall. If a measurement was 

needed at a place between two pieces of tape, a pencil was stretched 

between them to establish where the level line was. 

Not all of a datum line could be laid on a wall with the 

scaffolding in one place. At first, in tier C, a new arbitrary datum 

was established as needed and then tied into the others. The prolifera

tion of arbitrary datum planes soon became confusing, however, and a 

system of extending those lines already established was developed. 

Once the scaffold was moved, a string with line level was stretched 

from the partial tape line to the scaffold where the string was then 

tied. After further back-checking, the rest of the line was laid in. 
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Two means were available for checking the accuracy of datum 

lines. First, a line started around the room from one corner should 

come back exactly on itself. Second, measurements between two datum 

planes set at different levels should be the same at all points. Errors 

were caught and corrected this way. In general, it is estimated that 

even with distant measurements the maximum error is less than 2 cm. For 

the co parisons within this study, that level of accuracy is sufficient. 

A master datum point was established on the outer SW base of the 

west door in tier B. A line level and string line were used to measure 

all the room-story datum planes from each tier relative to one another 

and to the master datum. Starting in tier C, this control went through 

doorways to tiers D, A, and B, and then back to tier C through a vent 

hole. The final measurement was 1-2 mm (!) from the point of origin. 

Tier E's datum planes were tied into those of tier D, and thus to the 

master datum. 

An alidade and stadia rod were brought to the site one day by 

Charles Sternberg of the Arizona State Museum staff. They were used to 

cross-check the datum correlations and to measure the heights of course 

lines in the outer walls. This check on the accuracy of the datum 

system showed that it was no more than one cm off at any point. It 

appears, therefore, that the elevation drawings are accurate to within 

1-2 cm across the whole structure. The composite elevations prepared 

for this dissertation were all converted to a single system based on our 

measurements of Lhe height of the room-story datum planes above the 

master datum. 
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There was not time or opportunity to do, as first intended, 

detailed elevations of all the interior walls. It generally took 

between 3-4 hours to complete one graph sheet. The graph paper used 

was K*E 10 x 10 to the inch, 7" x 10". One inch was taken as equivalent 

to 50 cm. In 20 working days 2 researchers finished 47 graph sheets, 

took over 800 photographs, and wrote over 100 pages of field notes. 

The coverage of the best preserved tier, the central one, is complete 

and a 67 per cent sample of the other four tiers was accomplished. The 

total sample is biased in favor of the best preserved portions of walls, 

and of those sections believed to be most cruciaI"~for general compari

sons. Photographs and measurements were used to record the unprofiled 

wall sections. In addition, nearly every beam hole in the structure was 

measured for diameter, depth, relation to course lines, and height 

above datum. The condition of the beam holes and any special features 

were also recorded. From photographs of the exterior of the structure, 

tracings were made of the horizontal course lines, the vertical cold 

joints, and the major cracks. The heights of the horizontal course 

lines above the master datum point were taken using the alidade and then 

were added to these drawings. 

No doubt a completion of the elevation coverage would be 

desirable. Yet the level of documentation already accomplished is the 

most extensive record ever made of the Great House. Together with the 

documentation achieved by Mindeleff (1896, 1897), the information now 

seems adequate to permit the critical analysis of interpretative issues 

reported in the chapters on study results. 
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A brief comment about three other aspects of the work may also 

be appropriate here. When a piece of the outer west wall of the Great 

House fell off in 1975, it was collected and saved by Monument person

nel. Two small samples of this piece of wall were released to this 

project for soil analyses. Another specimen of wall material recovered 

in 1975 from backdirt in a trench outside the east door was also sub

jected to the same series of tests. Secondly, the wood from the Casa 

Grande in the collections of the Monument and the Smithsonian Institu

tion was sent to the Laboratory of Tree-Ring Research in Tucson for 

study. And finally, due to the interest of Stephen Larson, an amateur 

archaeologist from Tucson, a pilot study was made of ways to record the 

numerous graffiti on the interior walls of the Great House (Figure 5). 

A complete set of all field notes, drawings, calculations, and 

photographs from this study are on file at the Arizona State Museum. 

The composite elevations of the interior walls of tiers A-E are here 

presented in Figures 13 through 17 (in pocket). 



CHAPTER 5 

THE AGE OF THE GREAT HOUSE 

Traditionally in Southwestern archaeology the construction of 

the Great House has been placed sometime after the beginning of the 

fourteenth centur, and its occupancy is thought to have lasted into the 

middle of the fifteenth (Haury 1935a, 1945; Schroeder 1952, 1953). That 

means the structure was probably built over 600 years ago and has been 

abandoned for about 500 years. Can a more precise determination be 

made of the age of the Great House? The present research did not 

succeed in doing that, but it has been established that two real 

possibilities exist for doing so. 

A more precise dating of the construction and use of the Casa 

Grande is quite desirable, not only for intrinsic reasons stemming from 

the fascination Americans have for the structure, but also for the 

scientific purpose of testing several important archaeological inter

pretations. In particular, were the Casa Grande and related structures 

in the Gila-Salt basins built by indigenous people (Wasley 1966/ Steen 

1965; Doyel 1974, 1976a; Weaver 1976) or were they the product of a new 

ethnic group which came into the area from a different region—such as 

the Salado (Haury 1945), the Sinagua (Schroeder 1952, 1953), or people 

from Casas Grandes (DiPeso and others 1976)? The timing of the con

struction of the Casa Grande relative to events such as the appearance 

of Gila Polychrome (a Salado pottery type) in the Gila basin, and the 
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abandonment of Casas Grandes—now put at A.D. 1340 by DiPeso and his 

colleagues—would shed considerable new light on social and political 

processes at work in the Southwest during the fourteenth century. 

Although our analysis will show that conclusions about these matters 

are still open to question, the potential for tree-ring dating and 

stratigraphic analysis suggests that future research may well resolve 

some of them. 

At present, no tree-ring dates are available on wood or charcoal 

from the Casa Grande. The Laboratory of Tree-Ring Research has just 

completed a re-examination of wood from the Casa Grande in the col

lections of the Monument and the Smithsonian Institution (Chapter 7). 

None of the ponderosa pine or the juniper could be dated. The date of 

A.D. 1241 for a beam from the Casa Grande published by Gladwin (1957: 

298) cannot now be confirmed, nor was it possible to identify the 

specimen he referred to. Several specimens of white fir did show great 

promise of dating, and one could be "tentatively" dated. All of these 

specimens, however, had less than the 50 or more rings required to 

assure a good cross-dating with a master chronology. Thus, no firm 

dates are available at this time. 

Two facts suggest, however, that dates may yet be obtained. At 

least five specimens of white fir from different trees are in the 

collections. This probably means that they were obtained not as random 

driftwood but were deliberately cut and transported to the building 

site. Thus it is reasonable to infer that there were once more white 

fir beams in the Casa Grande than the five now known. Secondly, the 

catalog of wood specimens in the Monument collection shows that several 



of them have been donated at various times by private individuals or 

museums. This suggests that there may yet be more wood in other private 

collections or various museums. A serious effort to locate any and all 

wood or charcoal from the Casa Grande that has not yet been examined 

by the Laboratory of Tree-Ring Research thus appears warranted. If more 

white fir from the structure can be found with over 50 rings, it may yet 

be possible to obtain a date on the construction of the Great House. 

In the meantime, appeal must be made to less direct methods for 

assessing the age of the structure. Gladwin's (1928) chronological work 

from trenching middens at the site supported Mindeleff's (1896:301) in

ference that the Great House was one of the latest structures built on 

the site. With the development of tree-ring dating and pottery 

typology, Emil Haury (1935a) was able to argue that the dates of A.D. 

1345 and A.D. 1385 from the site of Gila Pueblo should also apply to the 

occupation of the Great House. The principle involved is pottery cross-

dating: a complex of pottery types is common to both sites, and thus 

the dates from one should also date the other. In particular, Gila 

Polychrome, Four-mile Polychrome, and Jeddito Black on Yellow are all 

dated pottery types associated with the later occupation of Compound A 

when the Great House was built and used (Schroeder 1953, Ambler 1962). 

A thorough review of all the chronological data available about two 

decades after Haury's work led Albert Schroeder (1952, 1953) to conclude 

that the Great House was probably built after the beginning of the 

Civano phase, which lasted from A.D. 1300-1450. 

Nothing found in the most recent work at the site (Steen 1965, 

Reaves 1976, Wilcox 1975b) has shaken Schroeder's conclusion. The tests 
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of Steen and Reaves outside the south and east walls, respectively, of 

the Great House revealed an intact sequence of cultural deposits in 

Compound A that pre-date the construction of the structure and others 

that are contemporaneous with it (Wilcox 1975b). While the small size 

of the sherd collections recovered and the poor provenience maintained 

on the specimens prevents use of this material to decide whether or not 

the Civano phase had already commenced at the time the Casa Grande was 

built, all of the material does fit comfortably into the Classic period. 

The important fact to note is the presence of intact deposits. They 

mean that it is still possible to test Schroeder's hypothesis about the 

date of the structure. Fire-hearths are present that may yield archeo-

magnetic dates, and the stratigraphy is such that, if rigorous methods 

are used to collect the specimens in terms of the living surface each is 

associated with, a whole sequence of assemblages prior to and con

temporaneous with the Great House can be recovered. Thus we should be 

able to determine for sure whether the Civano phase had begun before 

the Great House was built or not. 

One more faint glimmer that Schroeder's view is correct is 

documented in the sherd collection made by Reaves (1976) in a strat 

test of the first story fill just inside the east door of tier D. The 

presence of an intact ash lens dipping to the south and trash deposits 

prove that (1) the fill of the first story was not everywhere sterile, 

and (2) the deposits, in places at least, are still undisturbed 

(Reaves 1976). A small sherd collection was taken in eight arbitrary 

levels and it now has been classified by Emil Haury (Table 4). Al

though the possibility that later material was intruded cannot be 
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Table 4. Sherds from Reaves' Strat Test Inside the East Door of the 
Casa Grande 

(U g g T3 
3 3 Q> <D <U 
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excluded, particularly in the upper levels, the presence of one sherd 

each of Gila Polychrome, Tanque Verde Red-on-Brown, and San Carlos Red-

on-Brown, together with the general absence of Casa Grande Red-on-Buff 

and other earlier types, is yet another slender clue supporting a mid-

fourteenth century construction date for the Casa Grande. The trash 

fill should date in general to a period prior to the construction of the 

Great House or to the very time of construction. Again, however, what 

is most important here is the demonstration that cultural deposits still 

exist inside the Great House that have an important bearing on the date 

the building was constructed. It is also likely that intact deposits 

that pre-date the Great House are also preserved inside it below the 

base of the first story fill (Wilcox 1975b). 

Since the current absolute chronology of the Great House is so 

dependent on the method of ceramic cross-dating, and especially on the 

dating of Gila Polychrome, it is desirable to carefully review the 

current status of knowledge regarding the date of Gila Polychrome. 

Publication of a recent conference on the Salado phenomena (Doyel and 

Haury 1976) and a site report on a Classic period site (Doyel 1974) 

shows that opinion is rather sharply divided between those who see it 

appearing after A.D. 1350 in many areas—including the Gila-Salt basin— 

those who believe it appeared as early as A.D. 1060, arid the majority 

who place it in the fourteenth century beginning about A.D. 1300. It 

will be shown that while there is some reason to suspect Gila Polychrome 

was being made during the last half of the thirteenth century, there 

are also good grounds for questioning both of the extreme viewpoints. 
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The results of excavations conducted during 1973 at the nearby 

Escalante ruins group (Doyel 1974) bear directly on the question of Casa 

Grande's chronology. Doyel (1974) has pointed out that the Casa Grande 

ruins, those at Adamsville, and the Escalante group were contempor neous 

population centers along the Gila River that probably were joined to

gether in a large social system. Certainly it is reasonable to expect 

that the occurrence of Gila Polychrome would be as early (or late) at 

Cas a Grande as at Escalante. Doye l's (1974:174) conclusion, then, that 

Gila Polychrome did not a pp ear at Escalante until ca. A.D. 1350 is 

important. For one thing, it implies that the Casa Grande was no _ 

built until after Casas Grandes is t hought to have been abandoned 

(DiPeso and others 1976). How well is this conclusion substantiate by 

the empirical evidence? 

A review of the matter has raised questions about the conclu

siveness of Doyel's position. In the first place, the tree-ring dated 

associations in adjoining regions that place Gila Polyc hro me as early as 

A.D. 1310-1330 still stand (Smiley 1952; Haury 1934, 1945). Based on 

its occurre nce at Kinishba Pueblo, Smiley (1952:62) once concluded that 

it may date as early as A.D. 1250, and that date has been repeated by 

Schroeder (1952) and others (Bre ternitz 1 966). However, ? S Smiley 

(1952:62) noted, the actual association of Gila Polychrome and various 

tree-ring dates at Kinishba is not known. A recent re-analysis of all 

tree-ring specimens from Kinishba (Bannister and Robinson 1971:31) shows 

a "seeming chaos of dates" rangi ng from A.D. 1145vv-1366vv. Only pro

venience by room space is available o n the specimens, but it is a 

notable fact that most of the early date s are associated in some way 



89 

with later dates. There is no proof here that Gila Polychrome existed 

earlier than A.D. 1300. On the other hand, Gladwin and Gladwin (1934) 

once reported the association of Gila Polychrome with St. Johns Poly

chrome on sites they classified as the Middle Gila phase of their 

Salado branch. Such associations would imply a thirteenth century pro

venience for Gila Polychrome since St. Johns Polychrome is a late 

Pueblo III type (Breternitz 1966). Further support for this conclusion 

was recently discovered at the Joint site, a pueblo in the Hay Hollow 

Valley that a series of 47 tree-ring dates shows was built during the 

second quarter of the thirteenth century (Wilcox 1975a:150-52). 

Plastered into the wall of one of the room spaces were several sherds 

of Gila Polychrome. While important, the significance of this fact is 

offset somewhat by the absence of Gila Polychrome at the nearby sites 

of Carter Ranch Pueblo (Martin and others 1964) and Broken K Pueblo 

(Martin, Longacre, and Hill 1967). Pinto polychrome was present at the 

latter site, however (Martin and others 1967:137). 

Two other facts pertaining to the temporal relations between 

Pinto and Gila Polycrhome are also worth noting. At the Point of Pines 

site, one block of room spaces was well dated in the late 1280s 

(Bannister and Robinson 1971:32-8). This structure burned pre-

historically and associated with its floors was Pinto polychrome, but 

no Gila Polychrome (Haury 1958). Secondly, at the Sierra Ancha sites 

(Haury 1934), Gila Polychrome was found in small quantities at several 

sites dated A.D. 1310-1348. At site C:l:40, however, dated at A.D. 

1304 (Bannister and Robinson 1971:22), Pinto Polychrome occurred but 

Gila Polychrome did not. Clearly, then, more work is needed in the 
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transition zone and the southern edge of the Colorado Plateau to clarify 

the temporal and cultural associations of Pinto and Gila Polychrome. 

Along the Gila River near Florence, five sites were dug by 

Doyel in the Escalante ruins group (Doyel 1974). His dating of them is 

based on a series of archaeo-magnetic dates and on ceramic cross-

dating. No Gila Polychrome was found at a Sacaton phase site or at two 

Soho phase compound sites. Its occurrence in some quantity at a third 

Soho compound Doyel (1974:76) attributes to ". . . some form of late 

disturbance or use." That the site was re-occupied during the Civano 

phase is suggested by several structures that were re-built, by the wide 

distribution in the site of the Gila Polychrome, and by an archaeo-

magnetic sample that produced a date of A.D. 1355j^ (Doyel 1974:76, 269). 

Gila Polychrome was present in some quantity at the main Escalante 

mound, a Civano phase component. 

A close examination of all of the dates for the Escalante ruins 

groups shows that no site components or cultural assemblages were 

definitely dated to the interval A.D. 1280-1330. The dates at both 

ends of this range come from the main Escalante Ruin, and although it is 

possible that there was a continuity of occupation there through this 

period, no assemblage of cultural material was found that could be 

definitely assigned to it. Thus, while we may be sure that Gila Poly

chrome was not used in the area before A.D. 1250 or so, and was used 

there after A.D. 1350, the data do not clearly speak to the issue of 

whether or not the pottery was present at any time during the inter

vening interval. More field work is required to settle the question. 
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A radically different view of the history of Gila Polychrome and 

other associated pottery types (especially Ramos Polychrome) has 

recently been put forward by DiPeso (1973, 1974, 1976) and DiPeso and 

others (1976), DiPeso argues that Gila Polychrome was made at the site 

of Casas Grandes, Chihuahua, from about A.D. 1060, and that its ante

cedents lie to the south. The same date is given as the start of the 

Medio period and the Buena Fe phase (Table 5), during which Ramos Poly

chrome was the predominant painted pottery type and massive-walled, 

coursed caliche architecture similar to that found at the Casa Grande 

Ruins was first constructed. 

Table 5. Casas 
1976: 

Grandes 
32-33) 

Phase Sequence (after DiPeso and others 

Period Phase 
DiPeso's Hypothetical 

Chronology 

ESPANOLES 
(Chih: D;9:2) 

Apache 
San Antonio 

A.D. 
A.D. 

1686-1821 
1660-1686 

TARD10 
(Chih: G: 2 : 3) 

Sporadic Spanish 
Robles 

A.D. 
A.D. 

1519-1660 
1340-1519 

MEDIO 
(Chih: D:9:l) 

Diablo 
Paquime 
Buena Fe 

A.D. 
A.D. 
A.D. 

1261-1340 
1205-1261 
1060-1205 

VIEJO 
(Chih: D:9:2) 

Perros Bravos 
Pi Ion 

A.D. 
A.D. 

950-1060 
900-950 

Convento A.D. 700+50-900 
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Prior to DiPeso's extensive work, this material was classified 

as Pueblo IV and guess-dated at A,D. 1300-1450 (Gladwin and Gladwin 

1934, Sayles 1936, Gladwin 1957). The associations of Ramos Polychrome 

in the American Southwest all are Pueblo IV or Civano phase, post A.D. 

1300 (Schroeder 1953, Thompson 1961, Breternitz 1966). Thus the new 

Casas Grandes chronology comes as quite a surprise—as DiPeso (1973) 

clearly realizes. What, then, is the basis for this new chronology and 

are the data such that we must accept a major revision of earlier 

concepts? 

With the magnificent publication of the primary data from Casas 

Grandes (DiPeso and others 1976), a period of vigorous critical assess

ment of DiPeso's conclusions can now begin. While the present review 

of the chronological information pertaining to the Medio period has by 

no means been exhaustive, nevertheless, it can be shown that there is 

not strong evidence here to necessitate as radical a revision of the 

traditional interpretation of the Casas Grandes chronology as has been 

suggested. It is, in fact, not unlikely that the Medio period began 

sometime during the thirteenth century (LeBlanc and Nelson 1976). 

Four categories of chronological information pertaining to the 

Medio period are relevant here: 

1. Obsidian hydration dating: The average dates for various 

phases in the Medio period ranged from A.D. 123L+52 (3 speci

mens) to A.D. 1410+52 (33 specimens), with 30 specimens from 

the Diablo phase (the last phase in the Medio period) dating on 

average at A.D. 1388+52 (DiPeso and others 1976:26-8). Taken 
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together, these data support a Medio period data as predicted 

by the traditional chronology. 

2. Dendrochronology: Fifty-three tree-ring dates on different 

trees used as primary roof supports or support posts in Medio 

period contexts at Casas Grandes were obtained by finding the 

best correlation between the Casas Grandes floating chronology 

and master chronologies to the north (Scott 1966). The pro

venience control on all these specimens was excellent. Yet none 

of the dates are cutting dates and the fact that all of the logs 

were shaped into round or square beams makes it highly unlikely 

that any of them should be taken literally as construction dates. 

How far off, then, are they as measures of the time of construc

tion? They range in age from A.D. 1044 to A.D. 1338 on the 

outermost remaining ring. At this point it is well to recall a 

statement by Smiley (1962:181) that is widely supported by 

Southwestern dendrochronologists (Haury 1935b, Bannister 1965, 

Dean 1969a): 

No laboratoi'/ "date" is valid simply within its own 
right. Each set of data must be evaluated in terms of 
the material analyzed, the limitations and restrictions 
imposed by the physical character of the material and 
its association to the event under study. The archae
ologist must take this laboratory data and analyze it in 
terms of his problem before he can apply a "date." The 
problem of "guesstimating" an archaeological date is 
still with us. 

Taking these standards into account, DiPeso has opted for the 

view that the raw dates are pretty close approximations of con

struction dates at Casas Grandes. Strong support for a partic

ular construction date would be present if there were a cluster 



of dates in the same year; at Casas Grandes, however, no such 

clustering occurs. No more than four out of 53 dates fall in 

any one decade within the total date range. The shaping of 

beams as large as these were (over 30 cm in diameter) could 

easily have removed over a hundred rings due to the fact that in 

large trees the outer rings are usually much smaller in absolute 

size than the inner rings. An examination of several boxes of 

Casas Grandes specimens at the Laboratory of Tree-Ring Research 

revealed that sapwood is often altogether missing on many dated 

specimens. There is simply not strong independent support in 

the dendro-data for DiPeso's hypothetical chronology. It does 

seem possible, however, that Medio period construction activity 

could have begun sometime during the thirteenth century. 

Carbon-14 dating: Only five C-14 samples from very carefully 

controlled Medio period contexts were submitted. Two of these 

were from primary construction wood and while their dates tend 

to confirm the tree-ring chronology, they in no way provide a 

good estimate of construction dates for the same reasons the 

tree-ring dates do not. The dates on hearth charcoal from two 

super-imposed floors, when corrected for proven fluctuations in 

the C-14 chronology (Ralph and Michael 1974), are A.D. 1275+115 

for the stratigraphically earlier hearth and A.D. 1275+40 for 

the later one. Both dates are assigned by DiPeso to the 

intermediate phase of the Medio period (Paquime), and he prefers 

to accept the uncorrected figures of A.D. 1210 and A.D. 1240, 

respectively, as indicative of the true date of that phase. No 
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justification is present in this procedure. Even so, A.D. 1275 

is earlier than the traditional chronology would predict. Was 

dead wood used as firewood in these hearths? 

The fifth C-14 date, on which great reliance is placed as a 

measure of abandonment at Casas Grandes and the end of the Medio 

period (DiPeso 1973), is A.D. 131(H30. The corrected and un

corrected dates in this case are the same. Because the date 

derives from a burned log found sealed in a huge pit oven above 

a layer of carbonized sotol hearts (DiPeso and others 1976: 

275-6), it is inferred correctly that the date provides a 

measure of the last time the pit oven was used. There is still 

the problem as to whether deadwood was used as firewood (in 

which case the date would be somewhat too early) and the ques

tion as to whether the dated log was cottonwood or hardwood. 

Both were present in the layer of logs found in the dated pit 

oven (D Peso and others 1976:275-6), but the identification of 

the dated specimen has not been reported. If it were hardwood 

instead of cottonwood/ since there tend to be more rings per 

centimeter in the former, the date again may be further skewed 

to appear earlier than the time of the last fire. 

Fortunately, these questions should be easily answered, and 

even if they cannot be, other specimens from the same context 

were collected and could presumably be submitted to check the 

validity of this crucial date. But just how crucial is it? 

Which phase does the dated pit oven pertain to? Its assignment 

to the end of the Medio period where it is now placed (DiPeso 
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and others 1976:25) should be questioned. Unlike three other 

huge pit ovens located nearby, the one with the burned logs in 

it also contained 412 potsherds. The others contained none 

(DiPeso and others 1976:275-6). The locations of the sherds in 

pit oven 4-1 are not reported, and yet there is room to suspect 

the reason they were present in the pit oven is that it was 

filled with trash above the log layer. If so, the date of A.D. 

1310 might be assigned to a time well before the abandonment 

of Casas Brandes. 

4. Ceramic cross-dating: In some ways, the discussion of ceramic 

cross-dating is the most interesting and provocative part of 

DiPeso's chronological analysis, particularly since this method 

must be relied on so heavily to date the Casa Grande. He says: 

Further, the absence or presence of certain pottery types 
at any specific geographical area may have been purely 
an economic feature whereby ceramic trade from point A 
to point B was determined by trade relations or by 
intervening enemies. The appearance or absence of a 
trade pottery at a village does not suggest contem
poraneity nor does it have a single time value. This 
is, understandably, one of the inherent weakness of 
ceramic cross dating, for as one comes to analyze more 
and more ceramic types, it becomes more evident that 
the life span of any ceramic tradition was far longer 
than anticipated 50 years ago. The Casas Grandes 
tradition may well have existed some 600 years—not at 
any one spot, but as a recognizable tradition forth
coming from many different towns at various times 
(DiPeso and others 1976:29; emphasis added). 

This is an important position, particularly as it strikes at the 

heart of many Southwestern site chronologies. It is true that 

very few, if any, pottery types in the Southwest are really that 

well dated (Breternitz 1966), and there certainly is much room 
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for refinement. But pottery types are not the same as ceramic 

traditions, and the work on cultural sequences and chronologies 

that has been ac mplished in the Southwest during the last 50 

years lends v.irtually no support to the much stronge r claim (for 

example, DiPeso 1976) that a p a inted pottery type such as Gila 

Polychrome remained unchanged for 600 years. 

Is the re support in the data on intrusive sherds at Casas 

Grandes for the position that the Medio period is considerably earlie r 

than A.D. 1300? An argument that there is is based on the demonstration 

that the range of dates given in Breternitz (1966) for each intrusive 

type overlaps the temporal range hypothesized for the various phases in 

the Medio period (DiPeso and others 1976:30-3). Two objections may be 

raised to this. First, the early ends of the ranges give n by Breternitz 

are rarely cutting dates and more rarely still are they construction 

dates which would provide e stimates on the time a pottery type asso

ciated with them was being us e d. Second, with few exceptions (for 

example, St. Johns Polychrome, Tularosa-Black-on-White), all of the 

intrusive pottery types assoc i ~ted with Medio contexts are good Pueblo 

IV types. Furthermore, although such types as Mimbres Classic Black-on

White occur in pre-Medio period associations, it is an important fact 

tha t none wa s found in Me dio period contexts (DiPe so and others 1976: 

30-3). Is one to beli e ve that trade contact with the Mimbres area 

during the Buena Fe phase (th e earliest phase in the Medio period) was 

cut off, or that it simply did not involve the export of Mimbres pottery 

t o Casas Grande s? The traditional chronology which would p lace all of 
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the Medio period after A.D. 1300 is a parsimonious solution to this 

problem. That being the case, Gila Polychrome in Buena Fe context at 

Casas Grandes also would date to the fourtheenth century. 

The critical assessment of DiPeso's highly significant work at 

Casas Grandes has only begun. If further analysis continues to point 

toward the traditional chronology, however, fundamental revisions of the 

current interpretations of the Casas Grandes data will be necessary. 

Supposing, however, that it turns out that the Medio period began some

time during the thirteenth century, which some evidence does suggest 

(LeBlanc and Nelson 1976), DiPeso may prove to be quite correct about 

such things as the antecedents of Gila Polychrome and the directions of 

influence within the Salado phenomena (Doyel and Haury 1976:133-34). 

What remains in the meantime is the simple conclusion that the 

chronological data presently available at the Casa Grande Ruins from the 

Great House and Compound A indicate that the Casa Grande was probably 

built over 600 years ago during the fourteenth century and it has been 

abandoned for about 500 years. A review of the chronological position 

of Gila Polychrome reveals that the traditional dates of A.D. 1300-1450 

are the best supported by all the evidence currently available. Since 

Gila Polychrome is associated with the earliest phase of the Medio 

period at Casas Grandes, and the chronological information from that 

site does not support a beginning date for the Medio period prior to 

A.D. 1300, the sites of Casas Grandes and Casa Grande were probably 

contemporaneous communities. It is not certain that Casa Grande was 

built after Casas Grandes was abandoned, nor that it was abandoned 

before Casas Grandes was. The research potential does exist, however, 
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to pursue the problem further both at the Monument and in the Southwest 

generally. 



CHAPTER 6 

THE CASA GRANDE BUILDING SEQUENCE 

Before discussing the Casa Grande building sequence, where it 

will be shown that it was all built in a single episode of construction, 

it is necessary to define a few terms. They are used extensively 

throughout this dissertation and knowledge of their meaning is essential 

for a clear understanding of what is reported. The multi-story walls of 

the Casa Grande divide a large rectangular space into five smaller 

rectangular spaces (Figure 8) which will be called "room tiers" or 

"tiers." The five tiers were divided along their vertical axes into 

room spaces by building roofs and floors across them. The term "room 

space" refers to the physical box formed by a set of floors, the four 

walls of a tier, and the roof above. Although the physical box called 

a room space may be used as a room, a succession of rooms may have been 

present in the same room space (as indicated by a succession of floors). 

Other uses may also be made of a room space—for example, it can be used 

as a trash dump or a burial area (Wilcox 1972, 1975a). Thus, a "room 

space" is not exactly the same as a "room"; it is a more inclusive 

concept, and at the same time it is less specific as to what kind of 

human behavior is implied. 

"Building episodes" are the periods during which building takes 

place. They are distinguished from one another by the presence of 

intervals (hiatuses) during which no building took place at a site. 

100 
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Figure 18 illustrates this concept. A time line in Figure 18 is marked 

by blips which represent building episodes differentiated from one 

another by intervals where no blips occur. Although during a given 

building episode part of a building will be put up before the other 

parts (for example, the walls before the roof), the term "building 

sequence" as used here means a sequence of discrete building episodes. 

The order of construction within a single building episode will be 

referred to as the "staging" of the construction. 

1 2  3  4  5  
AAA AAA MA AAA MA MA t 

a  b e  d  e  f  

A t ime i ine,T,  with bui lding episodes indicated by bl ips,  
a,b,c,d,e,f  and hiatuses between construction episodes indicated 
by the intervals 1,2,3,4,5.  

Figure 18. The concept of a building episode. 
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Earlier views that the Casa Grande is the outcome of a building 

sequence having more than one building episode in it are rejected in 

this chapter. Proponents of the sequence hypothesis neglected to 

consider the full range of data that bear on it. When all of the 

pertinent data are carefully weighed, however, the evidence is over

whelming in favor of the hypothesis of a single construction episode. 

The question of additions to the structure by tiers or by stories is 

considered in turn. 

The Sequence of Tier Construction 

To demonstrate an architectural building sequence it is neces

sary to prove that significant temporal hiatuses existed between the 

construction of different component parts of the structure (Figure 18). 

Hayden (1957), for example, did this at the University Indian Ruin, a 

puddled caliche ruin in Tucson, Arizona. He showed that a period of 

salt erosion intervened between the construction of various sets of 

walls. There was no question about this because the later walls were 

abutted against walls with the salt erosion grooves on the abutted face. 

Some of the erosion grooves had even been repaired prior to the con

struction of the abutting wall (Hayden 1957:109). No such super

position relations have been shown to exist between any of the Great 

House walls. Yet salt erosion is common at the site; if there was a 

building sequence it is curious that no salt erosion grooves have been 

found between abutting walls. 

One of the principal claims cited in support of the hypothesis 

that the north or south tiers were added on later is that there are 
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seams or abutments between walls of those tiers and the three middle 

tiers. We have found that this is a rather complicated issue. In the 

first place, although the relevant wall contact situation at the NE 

corner of tier Eis now missing, photographs taken prior to its 

collapse (Mindeleff 1896) show that no seam was present. Secondly, at 

the other three critical wall junctures, it appears that some of the 

courses are actually bonded across the purported abutment. The super

ficial appearance of a seam is caused by the subsequent cracking of the 

bonded course along the plane of wall contact. In one instance where 

quite a long seam probably is present, it occurs in the wrong place, 

namel y in the middle of the cross-wall! And finally, even if seams 

were present in all of the appropriate places, seams are also present 

between many of the E-W cross walls (Figure 9). It is likely that the 

"seams" are evidence not of differences in the periods of construction 

but of the staging of construction during a single building episode. 

It is proposed that what can be learned from the "seams" is something 

about the construction technique s and the strat~ used to build such a 

large edifice. Looking at the problem in this way led to a more 

detailed analysis of the wall contacts than has been previously done. 

Since the walls of the Great House were built up in courses, the 

courses were adopted as the b s ic units in our wall analysis. The 

vertical contacts, where d iscontinuities in the construction of a 

course occurred, are calle d "cold joints " The problem is to distin

guish between true vertical joints and the cracks caused by erosion of 

the wall. Generally it was found that the contact of a vertical joint 

with the wall face as compared to that of an erosional crack is 
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straighter. The surface of the contact is flatter in contrast to the 

undulating surface often produced by cracking. Sometimes the corruga

tions caused by finge rmarks could be seen on the joint surfaces, but 

all of these cases are on the interior E-W cross walls. Sometimes too 

at the top or bottom of a proposed vertical joint the horizontal course 

line would jog where it intersected the joint line. This was taken as 

supporting evidence that the crack marked a cold joint . The depth of 

exposure available did not always permit a firm decision about whether 

a crack was a cold joint or an erosional feature. Nevertheless, enough 

was learned to s ubstantiate several important conclusions. 

What is the distribution of vertical cold joints in the walls of 

the Great House? If two or more joints occur one directly above the 

other we can speak of a "2-course sea "a "3-course seam," and so 

forth . A "full-wall seam" would then be a series of vertical joints 

reaching continuously from one horizontal floor line to another, and, 

similarly, a 11 full-tier s e am" stretches the whole height of a tier. Are 

there any full-tier seams as called for in the construction-sequence 

hypothesis, or,,if not, are there at l east s ome full-wall seams? 

The distribution study of the outer walls is summarized in 

Figures 19-22. No full-tier seams were found. A three-course seam is 

present at the junction of tier E and tier B, but since the course just 

below the third story roof was bonde d across the junction, that seam 

is not a full-wall seam. Thus the southern tier was built during the 

same construction episode as the western tier. Moving around to the 

east wall, a full-wall seam in the third story does appear to be present 

in the middle of the southern half of tier D's east wall (Figure 20). 
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consequently differentiate the compone nts of each story from one 

ano t her. Do the contacts that mark the boundaries of each story support 

the hypothesis t hat a significant temporal hiatus inte -vened before a 

higher story was added? It does not appear so. 

If there were a significant hiatus, the roof of the structure 

would have been completed across the whole structure as well as over 

each of the individual room spac es . That could have been accomplished 

either with a broad flat roof acros s all five room spac s or there 

could have been short walls extending above all of the lower halls. The 

first possibility is exclude d by the facts of roof construction. The 

reeds and mud that rested on the secondary supports extended past the 

vertical edge of the plaste r e d walls only a few centimeters. The wall 

courses that sit on top of the ree ds and mud curved down over their e nds 

on the interior of the wall and in some cases came into direct contact 

with the tops of the roof beams (Figure 30). Thus the roof nowhere 

extended all across the walls (Figures 32 and 33). Such a situation 

would not be p resent if there had once b e en a flat roof across all of 

the Great House. 

Perhaps, then, the first course above the roofs once was a short 

parapet or low wall. Against this idea is the fact that the contact 

between the top of that wall course and the next is not even and flat-

as one would expect a finished wall top to be--nor is it always 

sharply defined. The fact that sometimes the base of doorways corre

sponds exactly to the top of the first course above the roof also shows 

that the relationships here are best explained as due to the staging and 

strategy of construction technique and not to a building sequence . 
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The structural weakness caused by this seam is demonstrated by a large 

patch on the inside of the wall along this seam line (Figure 23). At 

the juncture of tier A with tier D (Figure 20) another full-wall seam 

is present in the third story, but not in the second story. The indi

vidual joints in the third story seam, however, are not plumb, finger

prints could be seen on the south wall of tier A where the east wall 

once contacted it, and there is some suggestion that the course just 

above the second story roof zone is bonded. The course above the third 

story roof was bonded and later cracked, as is clearly evidenced by the 

marked undulations of the contact surface. In sum, at this wall 

juncture too there is more to suggest that the adjoining tiers were 

built during the same episode than not. 

On the west side of the Great House a complex situation at the 

junction of tier A and tier B can be observed (Figure 24). A two-story 

seam is present here, it is more or less plumb, and several jogs in the 

horizontal course lines confirm its presence. Yet it cannot be taken 

as evidence supporting a construction sequence! Measurements that were 

taken (and double checked) show that the position of the two-story seam 

is not at the northern edge of tier A's south wall as one might expect, 

but is located in the middle of that southern cross-wall (Figure 25). 

To continue to point to this seam as evidence of a construction sequence 

would necessitate the further claim that half of the wall between tier A 

and tiers B, C, and D was a later addition. In fact, there is a crack 

down its middle (Figure 26) but it is an irregular line and does not 

look like the boundary of a seam. Other facts against the idea are the 

seams in that wall between tiers B and C and tiers D and C; the absence 
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Figure 23. Tier D, south end of e~st wall, RS-3, looking E. 



lll 

Figure 24, North end of west wall of Great House, looking east. 



TIER· A 
crack 

seam 

TIER· 8 

Figure 25. Diagram of a wall juncture between tiers A and B. 

Figure 26. Tiers A and B, wall top, RS~2 and 3, looking SW and 

downward. 
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of a seam on the east side in the appropriate place; and the unlikely-

hood that the north wall of tier C would have been built thinner 

originally than its south wall. 

Various other vertical cold joints were identified that are not 

pertinent to this discussion of building sequence and are considered 

more fully in the section on wall construction (Chapter 9). Also in 

Chapter 9 is an analysis of what can be said about the construction 

strategy. Before turning here to a discussion of the other evidence 

that supports a single-construction hypothesis, a further comment about 

the juncture of tiers A and B is necessary. From the inside of tier A 

it did look like a two story seam was present at the junction of the 

west and south walls. On the outside there was a long crack (Figure 22) 

and some segments posibbly are cold joints, but several are not. 

Overall, the set of outside cracks is not as straight and vertical as 

the two story seam just discussed, and only one minor jog in the 

horizontal course lines adds any confirmation that joints are present. 

The exposures available to us (Figures 27 and 28) did not permit 

examination of the interior contact surfaces to any great extent. 

Since even if this crack was a seam, the surface indicated is so out of 

plumb and irregular as to preclude the possibility that an abutment 

against a former exterior wall is present, we must reiterate that the 

evidence of joints and seams nowhere provides good evidence for a con

struction sequence of tiers in the Great House. What the evidence does 

show is that all of the tiers were built up during the same building 

episode. 
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Figure 27. Close-up of crack in west wall of Great House, looking SE. 



Figure 28. Close- up of cracks and cold joints, top of west wall of 

Great House, looking SE. 
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The data on how and where the roofs were built provides strong 

supporting evidence for the hypothesis of a single building episode. 

Figure 29 illustrates how the primary beams were oriented in the roofs 

for each tier. In general, those in the outer tiers radiate out from 

the central tier. If the north and south walls of tier C were built 

before either tier A or tier E were built, to construct the roof for the 

latter it would have been necessary to chop a groove or slot along the 

outer walls of tier C so the roof beams could be inserted. There is no 

evidence that shows this was done; the roof slots in question are no 

different from those in any other wall. Our measurements prove, 

furthermore, that the roofs of tiers A and E were built on exactly the 

same level as those in tier C's second and third stories (Chapter 11). 

Not only is the height above datum the same but so too is the relation

ship of the base of the beams' holes to the top of the same wall course 

for each roof level (Figure 30). If the north or south roofs were 

inserted later, such a relationship might occur, but there would be no 

necessity for it. That the roofs were all laid at the same level makes 

excellent sense if all tiers were built at once. 

Mindeleff (1896) noted that the beam holes in the north wall of 

tier A were deeper on the north side. That is true in the second story 

roof, but in the same roof on the south side several of the beam holes 

are as deep as 68.5 cm and 52.5 cm. The north wall of tier E also has 

deep beam holes in it from the second story roof; the three deepest 

range from 77.5 to 80 cm deep. These depths are well over half way 

through the wall. 
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Figure 29. Diagram of horizontal relationships among primary beams. 
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Figure 30. Diagram of vertical relationships among primary beams. 
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The other data cited by Mindeleff (1896) as evidence suggesting 

the addition of the northern tier were several "setbacks" in the walls 

above the roof-floor zones. This was also the only fact cited to 

support his hypothesis that the fourth story of tier C was added later. 

The presence of setbacks means that the upper story walls were a few 

centimeters thinner than those below. Clearly, this could have been a 

deliberate attempt to reduce structural stresses and it need not imply a 

hiatus in construction. It may also indicate an error in construction. 

The west wall of tier B just above the second-story roof is a case in 

point. There two courses were built up before it was realized that the 

wall was not as thick as they desired. To correct this, a coat of mud 

was added to the inside of the already completed courses and the rest of 

the wall was carried ut at the new thickness. The initial "mistake" 

resulted in a plane of weakness along which the later coat partly 

cleaved off, revealing the early surface and providing an opportunity to 

figure out the sequence of events. The contact of the plaster on top of 

the coat which was added to thicken the wall proves that the builders 

changed their minds about how thick the wall should be (Figure 31). Had 

they not done this, there would have been a "setback" along that wall. 

Thus, setbacks may be entirely due to matters of construction technique 

and have nothing to do with construction sequence. 

The Sequence of Room-Story Construction 

What evidence is there that all the stories in the Great House 

were built during the same building episode? Obviously, the lower 

stories were put up before the upper ones and superposition relations 
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Figure 31. Tier B, close-up of door plug in west wall, RS~J, looking W. 
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consequently differentiate the compone nts of each story from one 

ano t her. Do the contacts that mark the boundaries of each story support 

the hypothesis t hat a significant temporal hiatus inte -vened before a 

higher story was added? It does not appear so. 

If there were a significant hiatus, the roof of the structure 

would have been completed across the whole structure as well as over 

each of the individual room spac es . That could have been accomplished 

either with a broad flat roof acros s all five room spac s or there 

could have been short walls extending above all of the lower halls. The 

first possibility is exclude d by the facts of roof construction. The 

reeds and mud that rested on the secondary supports extended past the 

vertical edge of the plaste r e d walls only a few centimeters. The wall 

courses that sit on top of the ree ds and mud curved down over their e nds 

on the interior of the wall and in some cases came into direct contact 

with the tops of the roof beams (Figure 30). Thus the roof nowhere 

extended all across the walls (Figures 32 and 33). Such a situation 

would not be p resent if there had once b e en a flat roof across all of 

the Great House. 

Perhaps, then, the first course above the roofs once was a short 

parapet or low wall. Against this idea is the fact that the contact 

between the top of that wall course and the next is not even and flat-

as one would expect a finished wall top to be--nor is it always 

sharply defined. The fact that sometimes the base of doorways corre

sponds exactly to the top of the first course above the roof also shows 

that the relationships here are best explained as due to the staging and 

strategy of construction technique and not to a building sequence . 



Figure 32. 

Figure 33. 

Tier C, close~up of beam holes from Tier B, RS~J roof, 

exposed by erosion, looking W. 

Tier c, close,....up of mud daubs with grass temper, north end 

of west wall, RS~3, looking W. 
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To conclude, then, a careful weighing of all the pertinent data 

shows that there is good evidence to confirm the hypothesis that the 

Gre.i ; House was all built during a single building episode. The con

trary hypothesis, that there was a construction sequence, must be 

rejected for lack of support. These findings strengthen a position 

derived from a conclusion by Pinkley and Pinkley (1931) that the fourth 

story "watchtower" in tier C was part of the original plan for the 

structure. It also means that the access relations that originally 

united all five room spaces on each story were part of an original 

design. Both of these conclusions have important implications for how 

the structure was once used by its prehistoric occupants. 



CHAPTER 7 

THE CONSTRUCTION MATERIALS 

The principal construction materials used to build the Casa 

Grande were the soil from a certain soil horizon, several species of 

wood, reeds of unknown species, and saguaro ribs. Additional constit

uents that also should be mentioned include an unidentified type of mud 

tempered with grass of an unknown species which was used in one 

instance to repair or rebuild a portion of the second story roof in the 

central tier (Chapter 11). Trash was not used to build the walls; 

however, in three instances we observed a potsherd embedded in wall 

matrix. One of them has been identified as Salt Red (Wilcox 1975b). 

The fill of the first story is another class of construction materials 

since it was put in place before the structure was occupied (Chapter 2). 

The only observations of this fill on record are in the report by 

Reaves (1976) on a strat test he excavated in the fill of the eastern 

tier next to the east door. Reaves found that the fill was trashy. 

The presence of an intact lense of ash (Reaves 1976:445), however, 

suggests that there is still much to be learned about how the first 

story was filled. When ash is first dumped on a trash heap, it may be 

deposited in an intact lense, but being excavated and transported from 

the trash heap to be re-deposited as fill, it is highly probable that 

the ash lense would lose its coherence, being mixed up with other trash. 
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Why, then, is there an intact ash lense in the fill of the eastern 

tier's first story? 

As no further information about either the first-story fill can 

presently be added, the reeds, the sahuaro ribs, or the mud-and-grass 

daubs, the remainder of this chapter will focus on the soil used to 

build the walls and the wood used to manufacture the roof beams. Many 

of the physical and chemical properties of the soil have been analyzed 

by the Soils and Water Testing Laboratory at The University of Arizona. 

Their findings increase the objective basis for inferring where the soil 

came from, what micro-processes go on in the walls, what cementing 

principles were used to convert the soil into a building material, and 

what properties of the wall material permitted the Casa Grande to 

endure so long. 

The wood from the Great House now in the collections of the 

Monument and of the Smithsonian Institution were submitted to the 

Laboratory of Tree-Ring Research at The University of Arizona where 

species identifications were made and certain cultural characteristics 

of the specimens were described (Table 6). As noted above, none of the 

specimens could be dated, though the analysis suggests that the pros

pects of locating more specimens in other collections are promising and 

the possibility of finally obtaining a tree-ring date on the Casa Grande 

is not that unlikely (Chapter 5). The species identifications permit 

one to generally demarcate the possible source areas from which the wood 

was obtained. The statistical characteristics of both the wood speci

mens and the roof beams (as inferred from the beam holes—Chapter 11), 

together with the conclusion reached in Chapter 6 that the Casa Grande 
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was all built during a single building episode, provide a basis for 

inferring the kind of tree stands in the source areas that were ex

ploited and the number of trees of each species that were harvested. 

When the distribution of the possible source areas for the wood is 

contrasted with the distribution of cultural boundaries that were 

present in the fourteenth century, one is led to conclude that roof 

beams could well have been an important trade item. They certainly were 

a scarce resource in the Gila-Salt basin, and the data from Snaketown 

suggest to us that trade in them may have begun in the late Sedentary 

period. The importing of construction wood that apparently began on 

the eve of the Classic period may have been an important stimulus for 

the creation of Classic period architectural forms. 

The Wood 

The specimen collections of wood at the Casa Grande Ruins 

National Monument, the Laboratory of Tree-Ring Research, and the 

Smithsonian Institution all together contain pieces of 25 roof beams 

said to come from the Casa Grande. The analysis of these collections 

by the Laboratory of Tree-Ring Research in Tucson (Table 6, Figures 34 

and 35) shows that representatives of five different species are 

present. Four specimens are ponderosa pine, five are white fir, 

thirteen are juniper, one is mesquite, and one is a non-conifer. That 

adds up to 24 specimens. One additional specimen from the Casa Grande 

that we learned about only recently was donated to the Smithsonian 

Institution in 1864 by C. D. Poston, probably after his visit to the 

ruin in the company of Browne (1974). Haury (1936) studied that 

f 
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Figure 34. Roof beam specimens from the Casa Grande -- Photograph by 
Helga Teiwes. 
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Figure 35. More roof beam specimens from the Casa Grande ~~ Photograph 

by Helga Teiwes. 
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specimen in 1 9 6 and identified it as "pine" (Table 6). The report 

(Pinkley and Pinkley 1931:17) that pinyon pine and oak (one specimen) 

were also used to manufacture roof beams used in the Casa Grande roofs 

is not documented by presently available collecti ons. 

Since the non-conifer specim n is said to be from a lintel beam, 

the number of actual roof b eams in the sample is 24--al though the 

mesquite specimen too may have been a lintel (Pinkley and Pinkley 1931). 

Are thes e 24 specimens a random sample of the 640 beams we estimated 

(Chapter 11) to be present in the eleven roofs of the Casa Grande? Most 

of the butt and tip ends of the roof beams which once occupied t he beam 

sockets were removed by cur iosity seekers during the last half of the 

nineteenth century (Chapter 2). Several specimens collected in that 

manner are presently in our sample of 24 specim s. Although well over 

half of our sample is from the smaller, or tip, end of the roof beams, 

the f requency of juniper is not significantly different in each size 

class. Nor is there evidence here, as there is at other Southwestern 

sites (Robinson 1967), for functional specialization in the use of 

different wood species; juniper , ponderosa pine, and white fir a like 

were used as primary support beams. There are no good reasons for 

doubting, then, that our 24 specimens do constitute a random sample. 

The assumption that they do has some important logical ramifications, 

as is shown below. 

Given that the 24 s pecimens are a random sample of the estimated 

640 roof beams, it can be inferred that 54 per cent (346 beams) probably 

were juniper, 21 per cent (134 beams) we re ponderosa pine, 21 per cent 

(134 beams) were white fir, and 4 per c e nt (26 beams) were non-conifer. 
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Since some trees may have been cut in half to produce two beams from a 

single tree—and there is evidence that this was done to some extent 

(Chapter 11)—the figures for ponderosa pine and white fir may be over

estimates of the number of trees of those species that were harvested. 

The growth characteristics of ponderosa pine and white fir are such 

that two beams sometimes could have been cut from a single tree, whereas 

this is much less likely in the case of juniper and non-conifers like 

mesquite or oak. Thus a reasonable estimate of the number of juniper 

trees harvested to build the eleven roofs in the Casa Grande is 346, 

for non-conifer it is 26, but for both ponderosa pine and white fir the 

figure is less than 134. Perhaps 80-100 trees is a good estimate for 

each of those species (see Chapter 11). The conclusion reached in 

Chapter 6 that all of the Casa Grande was built during single building 

episode means that all of the 640 beams must have been accumulated all 

at once. How was this done? 

Some of the roof beams may have been salvaged from driftwood 

carried down the Gila at flood-stage, while other beams may have been 

reused from earlier structures. While these hypotheses cannot be ex

cluded, little or no evidence is available to support either one. In 

all cases where it is possible to decide, the wood specimens display 

evidence of having been cut with stone axes while they were still green 

(Figures 34 and 35; Table 6; O'Bryan 1959) . The impressions of the 

beams preserved in the beam holes also confirm the hypothesis that the 

beams were cut to length with stone axes while they were still green. 

Branches were trimmed off and the bark was removed before the beams 

were used. Driftwood is usually weathered in place before water 



transport and is scarred by collision with rocks during water trans

port, neither of which is true of the specimens we have. The 

regularities in the lengths and widths of beams used in the Great 

House also indicate that driftwood was probably not used, since one 

would expect driftwood to vary considerably in length and width 

characteristics. 

When the widths of room spaces in the Casa Grande are compared 

with those found elsewhere in Compound A (Chapter 13), three size 

classes are apparent, the majority (25 out of 45) fall in the range 

found for the Great House (about 265-325 cm). The presence of post 

holes in at least some of the widest rectangular room spaces and in the 

large, fairly square room spaces is evidence that roof beams there 

probably did not span the whole width of the rooms. The general 

standardization of beam lengths might be taken as evidence that beams 

from one structure could easily have been reused later in another 

structure. Because the beams were embedded in the massive caliche 

walls, however, their removal for reuse elsewhere probably would have 

been a major undertaking, involving the destruction of the walls. It 

would not have been impossible, however. If the beams were simply cut 

out of the roofs in abandoned structures, in most cases they would have 

been shorter than the full-length roof beams indicated by the evidence 

for the Casa Grande roofs (Chapter 11). Even if in some cases it was 

possible to remove sufficiently long beams, the method used would 

probably have been to ring the beams with fire, since it is very diffi

cult to cut dead, seasoned wood with a stone axe (0'Bryan 1949). None 

of the extant specimens exhibit charring on the butt end, nor was 



evidence of fire-severed butt ends observed in any of the intact beam 

holes. In sum, while it appears unlikely that reused beams were 

employed to any great extent in the Casa Grande, this possibility 

cannot be completely ruled out. 
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Nevertheless, harvesting of new trees for roof beams of the 

desired lengths appears to be the most likely method adopted to obtain 

the wood required to build the Great House roofs. Where, then, could 

the Casa Grandeans have acquired approximately 345 juniper, 25 non

conifer, 80-100 ponderosa pine, and 80-100 white f i r with the appro

priate size and shape characteristics? 

The Casa Grande Ruins are situated in the Lower Colorado 

subdivision of the Sonoran Desertscrub biotic community (D. E. Brown 

1973). The nearby mountain ranges are part of the Arizona Uplands 

subdivision of the Sonoran Desertscrub (D. E. Brown 1973). Although 

relic stands of juniper are reported by Amadeo Rea from the Sierra 

Estrella Mountains, they would have been both too few and quite un

suitable for construction wood. Since j uniper that grow laterally are 

no good as construction wood, and those whose growth is dominated by 

apical me ristems are usually found at higher and cooler elevations, 

even to obtain suitable juniper trees--if we may judge by modern 

distributions--great distances must have been traversed. In general, 

construction wood with the characteristics of the Casa Grande roof 

beams are today an extremely scarce resource within a radius of 50 

miles from the Great House (Figure 36). One way or another, then, the 

wood must have been ±mported from outside the local area. 
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The closest source for suitable juniper would have been the 

Juniper-Pinyon Woodland biotic community found in the Galiuro Mountains 

east of the San Pedro River, or the Santa Catalina Mountains northeast 

of the Tucson basin, or possibly the Superstition Mountains east of 

Phoenix. The closest source for white fir would have been the Montane 

Conifer forest in the Catalinas or in the Pinaleno Mountains southwest 

of Safford. White fir could also have come from the Huachuca Mountains, 

the Chiricahuas, or the Sierra Ancha (specimens on file in the 

University of Arizona Herbarium). Ponderosa pine on the other hand 

could have come from all of the mountain ranges where white fir is 

found, as well as others such as the Pinal Mountains southwest of 

Globe, and the Galiuros. 

The effects of fire in Montane Conifer forests can result in 

age-homogeneous stands of white fir or ponderosa pine in sufficient 

frequency that 80-100 trees suitable for manufacturing roof beams could 

have come from a single stand. Juniper, on the other hand, is much less 

affected by fire, although 345 suitable trees for manufacturing roof 

beams still could probably have been found on a single mountain range. 

However, since we would expect that trees harvested in a single 

episode from the same stand would cross-date very well, and the white 

fir specimens we have do not, it appears likely that those trees were 

taken from several different stands, perhaps located in different 

mountain ranges. Another possibility is that they were harvested at 

different times. 

How was the wood transported from such source areas to the 

building site at Casa Grande? One possibility is that the Casa 
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Grandeans went out and brought back the wood themselves. Some evidence 

that this may have been done is discussed in Chapter 11. If the 

Catalinas were used, transportation was undoubtedly overland. The 

full length beams probably weighed about as much as a 12 foot two-by-

four. One man could easily have picked up one or two beams, one or two 

beams could have easily been carried by two men, and the route marked 

by the present Pinal Pioneer Highway (Route 89) indicates that it would 

not have been too difficult to transport wood from the Catalinas to the 

Casa Grande. Alternatively, if the Galiuros or the Pinalenos were 

source areas, the wood may have been rafted down the Gila to the Casa 

Grande. This method would not have been feasible in those months of the 

year with certain sections of the Gila disappeared underground (Doelle 

1975) or during flood-stage when it would have been too dangerous. 

Since rafts of wood would have had to negotiate aorges and rapids, men 

probably would have had to accompany the wood all the way to keep it 

from getting hung up. Was such a procedure really feasible (Haury 1976: 

149)? Is there any historical evidence of anyone doing such a thing? 

Again, the absence of scarring or other erosion on the extant roof-beam 

specimens provides no support to the hypothesis of river transport. 

Quite a different strategy for importing the wood to build the 

Casa Grande roofs is suggested by the cultural context of the possible 

source areas. Each is contiguous to an area where the cultural 

assemblages in the fourteenth century are distinct from the culture 

found in the Gila-Salt basin at places like Casa Grande (Greenleaf 

1975, Franklin and Masse 1976, J. L. Brown 1974). If these cultural 

differences also reflect political differences, as well they may 
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(Chapter 14), then the Casa Grandeans may not have had the right to 

extract wood from areas controlled by communities in the Tucson basin 

(Catalinas), the San Pedro Valley (Catalinas, Galiuros), the Safford 

area (Pinalenos) or elsewhere (Pinals, Sierra Ancha). They may have had 

to trade for the wood. And whether they had to or not, it appears quite 

reasonable to propose that exchange was the mechanism by which roof 

beams were imported into the Casa Grande area. Such a method may well 

have been the most desirable way of obtaining wood, since other 

peoples would then have expended the energy to harvest and transport 

the beams to the building site. If exchange was the mechanism for 

importing the wood, it is highly likely that many different source areas 

contributed some portion of the total, and thus the energy requirements 

may have been spread quite widely across many different populations. 

Thus the mountain ranges closest to the Casa Grande with appropriate 

tree resources may not have been the only ones that supplied roof beams 

for construction of the Great House. 

Two facts that support the exchange hypothesis are the poor 

cross-dating among the white fir specimens (which suggests that several 

different stands of white fir are represented—or times of harvesting), 

and the standardization of beam lengths apparent in the architectural 

data from Compound A (Chapter 13). 

The exchange hypothesis also brings into focus another 

fascinating possibility. At Snaketown, specimens of Douglas fir and 

Ponderosa pine have been identified in late Sedentary period contexts 

where they were used as construction wood (Haury 1976:57, 72, 326-27), 

The fact that construction wood, particularly for long, straight beams, 
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is a scarce resource in the Gila-Salt basin may have been for many 

centuries an important limiting factor on the kind of architectural 

forms found ther^. Not only were trees from which long, straight 

beams could be manufactured unavailable locally, but the kind of work 

group that could be organized in early Hohokam communities may have 

been incapable of procuring and transporting any great quantity of 

construction wood from distant mountain ranges (Plog, in Martin and Plog 

1973:226). The commencement on the eve of the Classic period of an 

exchange of construction wood for other products (cotton blankets? 

food? ritual items?), by removing that limiting factor, may have been 

an important stimulus to the innovation of new architectural forms that 

characterized the Classic period. This is an important hypothesis, for 

it not only adds further support to the in situ hypothesis for the 

Classic period development (for example, Wasley 1966, Weaver 1976), but 

it also implies that inter-regional economic and political relations 

are crucial variables that must be considered in any explanation of 

Hohokam culture history. 

One reason that construction wood was not exported to the Salt-

Gila basin at an earlier date may be that it was only after the 

beginnings of surface-masonry pueblos that beams of desirable lengths 

and strength characteristics were being manufactured in great numbers 

in the various source areas to build local housing. In the process, a 

few extra may have become available for exchange. The inference that 

there were also significant changes in the nature of existing exchange 

networks is also unavoidable. Is there other evidence to support that 

inference? 
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Much can be done to test the hypothesis of an exchange in roof 

beams. More detailed and systematic analyses can be carried out to 

determine just how standardized the roof beams in Classic period roofs 

really were. How do the widths of Classic period room spaces compare 

with those for pueblo sites near the source areas for roof beams? A 

quick look at two fourteenth century sites suggests that there may have 

been considerably more standardization than is presently realized. At 

the Pendleton Ruin, an Animas phase site near Cloverdale, New Mexico, 

for example, room widths were found to be quite standard, ranging in 

general from 270-330 cm (Kidder, Cosgrove, and Cosgrove 1949:126). 

Since post supports were rare, and wall thicknesses ranged from about 

12-50 cm (Kidder and others 1949:125, 127), it is likely that the 

primary beams used at the site ranged in size from about 300 to 400 cm. 

This compares favorably with the range of about 330-385 cm found in the 

Casa Grande roofs (.Chapter 11). At the Escalante ruin, a Civano phase 

component near Florence, Arizona (Doyel 1974), two distinct classes of 

room width are apparent, one of which ranges from about 265-370 cm and 

the other from about 430-525 cm. Post supports are reported for 

neither class of room space, although their absence in the larger rooms 

is surprising since very large beams indeed would have been required to 

span a distance of over 4 to 5 meters. Beam lengths in the case of the 

smaller room spaces (assuming they overlapped the walls 25 cm on each 

side) probably were mostly in the range, 315-420 cm. Again, this is 

quite comparable to that found in the Casa Grande data. Although 

several wood and charcoal specimens were identified from the Escalante 

ruins group (Doyel 1974:271-72), only one post support (of mesquite) is 
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reported for the main ruin, Arizona U:15:3. Such a sample is obviously 

too small to rule out the possibility that at this site too wood was 

imported from distant sources for roof construction. 

Other questions whose answer would help to test the hypothesis 

of an exchange in roof beams include the following: What is the total 

number of trees required to build all of the Classic period sites? All 

wood and charcoal from archaeological sites should be carefully 

identified by experts as to its species and growth characteristics. Can 

the source areas for roof beams be more precisely identified? More 

studies are also needed of the distribution of suitable trees in the 

various forests and experiments should be carried out to better define 

the energy requirements and feasibility of alternative transportation 

techniques. Are there archaeological sites that can be identified as 

tree-harvesting camps? What seasons of the year are most propitious 

for tree-harvesting, bark removal, and transportation? And, finally, 

what evidence is there of products that may have been exchanged for roof 

beams? Research along these lines will greatly strengthen our knowledge 

of how the Casa Grande was built and will improve our general under

standing of Classic period culture history. 

Reuse of Casa Grande Roof Beams? 

When Father Kino first saw the Casa Grande in 1694 the roofs 

were gone and all that remained were the burned-off stumps in the beam 

sockets. What then happened to the wood in the Casa Grande roofs after 

the structure was abandoned? Most commentators have proposed that the 

roofs were wantonly destroyed by fire, apparently as an irrational act 
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by the Pimas, or by culprits more often cited, the Apache (Chapter 2). 

If indeed the roofs were burned down, what happened to the debris 

created by the fires? Charcoal does not have the strength of wood, and 

so when pyrolization converts wood to charcoal a roof will usually 

collapse long before all of the charcoal is converted to ash (Kirk 

1969). The collapse of the roof would probably smother the fire, 

leaving much ash and charcoal. Yet no debris from burned roofs is 

mentioned by any first-hand observers, except the wood still in the beam 

sockets. Photographs of the Great House (Mindeleff 1896, 1897) that 

were taken before the fill was removed fail to reveal any ash, charcoal, 

or pieces of roof beams in the fill—yet cross-sections of the strata 

where we would expect to find them are clearly visible. One might 

also expect that raging fires that consumed eleven roofs would have 

left a record on the interior walls of the Great House. There is 

indeed some evidence of fire along the roof zones in several room 

spaces, but even there the magnitude of the fire seems much less than 

we expected. 

An alternative hypothesis that fits all of the facts is that the 

roof beams were deliberately cut out of the Great House roofs by 

ringing them with fire at the wall junctures. As noted above, dead, 

seasoned wood is very difficult to cut with stone axes (O'Bryan 1949), 

and ringing the beams with fire would have been an effective method of 

removing the wood without the labor of knocking down the walls. 

Construction wood, as we have seen, was a scarce resource in the Casa 

Grande area and its value would not have been overlooked once the Great 

House was abandoned. The absence of debris from the roof beams, and the 
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minor effects of fire on the walls of the Great House along the roof 

zones are all facts easily accounted for by the hypothesis that the wood 

was deliberately extracted to be reused elsewhere. Where are the sites 

to which the beams were taken? 

The Soil 

Three samples of wall material from the Great House were 

submitted by us for analysis to the Soils and Water Testing Laboratory 

at The University of Arizona. One sample was collected in 1975 from 

the backdirt in the Reaves trench outside the east door of the 

structure (Wilcox 1975a). The other two were portions from a fairly 

large piece that fell off the west wall of the Casa Grande on May 18, 

1975. They were turned over to us for soil analysis the following 

year. Unlike the specimen from the backdirt, which was from the 

interior of a wall, the two from the west side had facets that were 

once part of the exterior wall-surface (Figure 37). The latter samples 

show that the wall surface has been chemically altered, probably due 

to the extreme temperature fluctuations experienced there (Kreigh and 

Sultan 1974). The depth of the modification is about 3 mm. When dry 

it is a pink to light brown color (7.5 yr 7/4-6/4) and when wet is is a 

strong brown (7.5 yr 5/6). On the contact between the soil lenses that 

make up the wall, along a 26-51 mm wide zone extending inward from the 

exterior face, but no more than 1-2 mm thick, the soil lacked cementa

tion, was very frothy, vesicular, and friable in appearance. Its 

color, dry, was pinkish gray (7.5 yr 7/3), and wet, it was yellowish 

brown (10 yr 5/4). This condition is possibly due to the effects of 



142 

Figure 37. Wall material from west wall --Photograph by Helga Teiwes. 



rainwater seeping in along the contacts. As rainwater is often slightly 

acidic, it may have reacted with the carbonates in the wall, producing 

the condition we observed. If this interpretation is true, it shows 

that the effects of rainwater have been rather limited on the interior 

portions of the walls. 

Prior to the present study, three other sets of researchers had 

soil from the Great House walls analyzed (Littmann 1967, Vick 1973, 

Kreigh and Sultan 1974). The principal difficulty discovered in trying 

to use any of these findings (the present one included) is that the 

results from one sample to another, and even from one test to another 

on the same sample, are often not similar or even comparable. Implicit 

in most of the present work has an assumption shared by other researchers 

that the wall material of the Casa Grande can be assumed to be 

homogeneous. If it were, the results of analyses on samples from any 

part of it could be taken as representative of the whole universe of 

soil material in the structure. It would also mean that each sample 

could be broken into several pieces and each piece could be used for a 

separate analysis without fear that differences between the sub-samples 

could skew later comparisons. What was finally realized, of course, is 

that the soil material is not homogeneous. The walls were built up in a 

series of lenses to form wall courses. Each lens is several centimeters 

thick, and each of our samples included parts of several lenses. The 

movement of water in the walls would be impeded by the boundaries 

between lenses, and it would have to go into a vapor state to cross 

those boundaries. Soluble salts would thus tend to be concentrated 

along the lens boundaries. The failure to control for that situation 
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makes the comparability of results, in the case of soluble salts, 

questionable from one sample to another. Fortunately, this problem was 

partially corrected in a second run of tests (Table 7). The first run 

on two samples (#3044 and #2703) was done by taking a separate chunk of 

material for each test. In the second run, the remaining portion of 

these samples (and a third one, #4928) were separately ground up and 

then sub-sampled to run each test. Unfortunately, the realization that 

the lens structure of the walls also affected the comparability of 

results came at the end of the second run when two of the samples were 

used up. There is no doubt that unknown percentages of at least two or 

even three lenses are represented in each of ou three samples. Pre

sumably the same is true for the results obtained by other researchers. 

A second reason the results of the various soil analyses are not 

too comparable is that the problems addressed by each were different 

and, in consequence, the kinds of analysis done, or the way in which 

similar analyses were done, were different. What now exists, then, is 

a series of more or less unique studies that produced complementary 

data, but for the most part they did not repeat the results of their 

predecessors. We will discuss each study in turn, beginning with the 

earliest. 

Interested in seeing if the methods for manufacturing mortars 

and plasters used by Southwestern societies were as sophisticated as 

those used by the Maya, Littmann (1967) studied some plaster and wall 

material from the Casa Grande, and plaster and mortar from Montezuma 

Castle and Walnut Canyon (Table 8). Since the Maya used burned lime 

to make their mortars, he studied the effects of fire upon caliche, 



Table 7. Soil Analyses of Wall Material from the Casa Grande, Soil and Water Testing Laboratory, 
University of Arizona 

Analysis of Separate Analysis of Sub Samples from 
Pieces from Each Sample Ground-up Primary Sample 

Reaves Trench Reaves Trench West 
Backdirt West Wall Backdirt Wall West Wall 

Type of Analysis #3044 #2703 #3044 #2703 #4928 

Mechan ileal Analysis ; 
Sand: 2.0-3.05 mm 39.5% 39.1% 
Silt: 0.05--0.002 mm 35.0% 41.0% 
Clay: <0.002 mm 25.5% 19.9% 
Classification Loam Loam 

Color: Wet 7.5 yr 5/3 5 yr 6/3 10 yr 5/4 
Yellowish Brn 

Dry 7,5 yr 7/3 7.5 yr 8/2 7.5 yr 7.3 
Pinkish Gray Pinkish White Pinkish Gray 

Soluble Salts in 
Sacuration Extract: 
pH 7.9 7.7 7.6 7.8 7.6 
ECexlO 7,56 9.5 4.8 6.7 8.4 
Total Sol. Salts 5292 6650 6229 7482 9841 
ESP/e 9.0 2.0 
ppms. Ca 890.0 840 1180 1220 1940 

Mg 3321.0 148 200 188 88 
Na 400 880 928 
CI 576 1775 1405 
so4 1500.0 540 2450 1930 3411 
HC0-, 85 275 305 
NO 3 891 148 1337.6 1214,4 1764.4 
PO4 15 540 



Table 7.—Continued 

Analysis of Separate Analysis of Sub Samples from 
Pieces from Each Sample Ground-up Primary Sample 

Reaves Trench Reaves Trench West 
Backdirt West Wall Backdirt Wall West Wall 

Type of Analysis #3044 #2703 #3044 #2703 #4928 

1:5 H20 Routine 

PH * 
7.9 8.1 7.6 7.5 7.6 

ECexlO 0.97 1,29 1.09 1.35 1.50 
Ttl. Sol. Salts 587.0 1208.7 657 851.18 997.68 
ppm: Ca 44.0 390 85 122 152 

Mg 7.0 75 16 14 10 
Na 99.0 112 87 108 136 
CI 83.2 138 56 152 136 
so4 146.0 145.0 194 172 239 
HCO, 48.8 45.1 12.20 23.18 17.08 
no3 159.0 303.6 206.8 264.0 303.6 

CaCO^ equiv, <2 mm 25.88% 22.0% 24,5% 26.0% 24.0% 
Total: 30.7% 31.5% 34.6% 

X-Ray Diffraction 
on the Clay Fraction 
from Sample #3044: Montmorillonite 

Mica 
Vermiculite 
Chlorite 
Kaolin 
Interstratified 

2 (small amount) 
4 (large amount) 
0 (looked for but not detected) 
0 (looked for but not detected) 
0 (looked for but not detected) 
0 (looked for but not detected) 
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Table 8. Edwin R. Littmann's Analysis of Casa Grande Soil Samples 
Cfrom Littmann 1967) 

(2 )  
(1) Acid 

Sample Loss on Insol. (3) (4) (5) (6) Calc. Loss 
Number Ignition Material Ca Mg CaCO^ MgCO^ 2+5+6 on Ignition 

CG-1P 10.8 69.4 7.4 0.1 18.5 0.3 88.2 8.3 

CGt-IB 11.9 68.9 8.2 0.1 20.5 0.3 89.7 9.2 

CG-2B 9.0 77.9 5.4 0.1 13.5 0.3 91.7 6.1 

CG-3B 13.7 65.5 8.4 0.7 21.0 2.4 88.9 10.5 
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finding that burning tends to destroy the ability of the caliche to form 

a curable plaster. His analytical results on a piece of plaster (CG-1P) 

and a piece of wall material (CG-1B), both from debris removed from Casa 

Grande, are given in Table 8 together with the results on a sample of 

the compound wall from east of the Casa Grande (CG-2b) and on some 

caliche material from the area similar to that used in the construction 

of Casa Grande (CG-3B). The laboratory procedure he used is discussed 

in Littmann (1966). His findings are as follows: 

It seems rather evident that the plaster and mortar 
(CGi-lP/CG-lB) are essentially the same material, allowing 
for minor differences encountered in collecting the original 
materials of construction. They are, in all probability, a 
form of clay with a small calcium-containing mineral 
content and containing an appreciable amount of sand. . . . 
Since the elements were cured under the same conditions and, 
apnarently, without previous burning, it must be assumed 
that the natural hardening or cementation took place similar 
to that which occurs in any sun-baked clay (Littmann 1967:7). 

The Southern Arizona Testing Laboratory in 1973 (Vick 1973) 

submitted a report to the Park Service on analyses performed on samples 

of wall materials from the Great House. The basic material was 

classified as "caliche-earth" or "sand and clay mixture." The wall 

3 
material was found to have a unit weight of 130-138 lbs/ft , a specific 

gravity of 2.567, a dry compressive strength of 450 c, and it decom

posed when saturated (Vick 1973). A description of the construction 

method is reported that agrees with observations made during the present 

study in every detail (except finger impressions were observed rather 

than palm impressions): 

The portion sampled was built by a mud dough method, by taking 
a portion of wet material and kneading it until it became a 
stiff dough. While the material was in the plastic state it 
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was placed on the wall and pressed, formed and smoothed with 
the palmed hand. By this method, the material obtained its 
maximum density (virtually free of void) and it contained 
the minimum amount of water (reducing shrinkage to a 
minimum) (Vick 1973:2). 

Their mechanical analysis on two samples is shown in Table 9. The 

restoration of the Casa Grande, they suggest (Vick 1973:3), could be 

accomplished ". . .by using methods and materials which approximate 

those originally used." 

As part of a feasibility study in adobe preservation at the 

Casa Grande, and in an effort to show that the results of experiments 

on wall remnants at the Escalante Ruin can be taken to interpret the 

Casa Grande too, Sultan (in Kreigh and Sultan 1974:21-22) compared the 

pH and various salt and ionic concentrations in samples from the two 

sites (Table 10). An X-ray diffraction comparison was also done 

Table 10). The methods used to conduct these studies are not stated, 

but it appears that the former are figures for soluble salts in a 

saturation extract and the latter is based on pieces of wall that were 

not separated into separate fractions. Whether or not the samples 

analyzed came from single lenses of wall material or were comprised of 

parts of several lenses is not reported. 

To calculate the effects an earthquake might have on the south 

wall of the Great House, Kreigh (in Kreigh and Sultan 1974:19-21) used 

a figure for the dry compressive strength of adobe of 116.7p. This 

differs From the figure arrived at experimentally by Vick (1973) of 

450p. The conclusion that the south wall is in danger of falling due 

to seismic vibration is not affected by this discrepancy (since the 

figure for dry compressive strength cancels out in the equations). It 
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Table 9. Mechanical Analysis of Two Samples of Wall Material from the 
Casa Grande (from Vick 1973) 

Lab #75777 

Sieve 
Size % Retained % Passing 

Cinches) (Individual) (Cuiranl.) 

1/2 0.0 100.0 

3/8 4.2 95.8 

1/4 5.2 90.6 

#4 1.6 89.0 

#8 4.8 84.2 

10 1.2 83.0 

16 4.0 79.0 

30 5.6 73.4 

40 4.4 69.0 

50 4.4 65.0 

100 10.4 54.6 

200 6.8 47.8 

300 49.8 

Lab #75778 

Sieve 
Size % Retained % Passing 

(inches) (Individual) (Cumml.) 

3/4 0.0 100.0 

1/2 1.6 98.4 

3/8 1.0 97.4 

1/4 3.8 93.6 

#4 2.4 91.2 

#8 4.8 86.4 

10 2.1 84.3 

16 3.8 80.5 

30 7.2 73.3 

40 4.1 69.2 

50 4.8 64.4 

100 10.3 54.1 

200 7.6 46.5 

300 46.5 
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Table 10. Soil Analysis of Casa Grande Wall Material by Hassan Sultan 
(from Kreigh and Sultan 1974) 

Casa Grande Escalante 

Chemical Property: 

pH—Value 

Soluble Salts, ppm 

Nitrates (NO^), ppm 

Phosphates (PO^), ppm 

Sodium (Na), ppm 

Potassium (K), ppm 

Calcium (Ca), ppm 

Magnesium (Mg), ppm 

Sulfates (SO^), ppm 

7.3 

2,450 

7.0 

0.15 

1,000 

8,500 

11,400 

1,200 

2,050 

7.5 

2,560 

6.8 

0.15 

1,150 

8,300 

12,800 

1,400 

1,920 

X-Ray Diffraction Results: 

Major Minerals Calcite, Ouartz 

Minor Minerals 

Calcite, Ouartz 

Dolomite, Plagioclase Dolomite, Plagioclase 
Orthoclase, Illite- Orthoclase, Soil-mica 
mica Calcium Silicate 

Hydrates 

Trace Minerals Random Mixed Layer, 
Kaolinite Chlorite, 
Amphibole 

Random Mixed Layer, 
Kaolinite Chlorite, 
Amphibole 
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does result in a new value for the "maximum compressive stress" in the 

south wall (Kreigh, in Kreigh and Sultan 1974:21-24). Substituting 

450p for 116.7p in the equations increases the result from 40.5p to 

156.3p. The effect of this, apparently, is to further underline 

Kreigh's general conclusion that the south wall of the Great House is 

unsafe (Kreigh, in Kreigh and Sultan 1974:23). It should be noted, 

however, that the stabilizing effects of the several tie-rods and tie-

beams linking the south wall to the rest of the structure have not yet 

been determined. 

The problems addressed in the present study are: (1) what was 

the source of the soil used to build the Great House walls, and (2) what 

processes of cementation have held the Casa Grande together for so long? 

Soil Sources. There is no doubt, generically speaking, that a 

caliche horizon was the source of soil used to build the Casa Grande 

walls (Hayden 1957). But what is "caliche?" Recent studies by soil 

scientists (Gile 1961; Gile, Peterson, and Grossman 1956, 1966) have 

shown that a complex series of soil zones are included under the rubric 

"caliche." Indeed, these scientists prefer to call the soil zones the 

"K horizon": 

The designation "K horizon" is proposed for soil horizons so 
strongly carbonate-impregnated that their morphology is 
determined by the carbonate. Though these horizons display 
a variety of macroscopic forms, and range in consistency 
from soft to extremely hard, they all have a peculiar and 
diagnostic soil fabric, the K-fabric. In material with 
K-fabric, fine-grained authigenic carbonate coats or 
engulfs skeletal pebbles, sand, and silt grains as an 
essentially continuous medium. The material breaks down 
or is markedly softened by acid treatment. The designation 
K2 is proposed for carbonate horizons of 90 percent or more, 
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by volume, of K-fabric, and K1 and K3 designations are pro
posed for upper and lower transitional horizons containing 
50 percent or more of K-fabric (Gile and others 1965:82). 

What kinds of K-horizons are present in the Casa Grande Monument area? 

Which were exploited for wall material? Can specific borrow areas be 

matched with particular archaeological structures? Did the wall 

material in the Casa Grande come from one borrow area or several? If 

the latter, was there significant facies variation among them in their 

K-horizons? It is apparent that some buildings at the Monument were 

built using borrow areas not used to build the Casa Grande. Do differ

ences of this kind help to explain the differential preservation of the 

Casa Grande? 

Until detailed, systematic studies of the borrow areas are made, 

little can be done to answer any of these questions. That fruitful 

studies of borrow areas are both possible and desirable is well illus

trated by recent work on borrow areas at Pueblo Grande, a Classic 

Hohokam site in Phoenix (Burton and others 1972). That facies varia

tions in the natural deposits were recognized by the Hohokam and that 

particular qualities were selected for was indicated by their data: 

The . . . data strongly suggests that the Hohokam preferred 
the more pure caliche with its stronger bond and hardness. 
There was not enough evidence, however, to allow us to deter
mine if the caliche was ground on metates first, or just 
simply mixed with water. Another possibility would be to 
mix the poorer, gravelly caliche with a given amount of the 
pure caliche to get the desired consistency (Burton and others 
1972:21). 

Certain characteristics of the borrow pits (ridges between pits, deep 

and sometimes undercut walls) can be explained if water was deliberately 

used to soften the caliche beds: 
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The caliche, when dry, is difficult to work with modern 
steel tools. The use of lithic tools would make the task 
even more difficult. In an experiment water was poured 
into a sun-hardened caliche pit, and after standing for 
15 minutes, caliche was easily scooped from the bottom of 
the pit. This provides additional evidence that the pro
posed procedure is a feasible method for gathering 
caliche (Burton and others 1972:54). 

These authors (Burton and others 1972:26) also found an unusually large 

number of hammerstones in the fill of the borrow pits. No studies of 

this kind have yet been carried out at the Casa Grande Ruins National 

Monument. 

How many borrow areas were used to build the Casa Grande in part 

depends on how large the extant borrow depressions are. Calculations 

(Chapter 9) indicate that 1545 cubic yards of soil was locked up in the 

walls of the Great House. Assuming arbitrarily that the desirable 

caliche horizon was half a yard thick, an area 30 yards by 103 yards 

would have had to be opened up to extract the requisite soil. Are there 

any nearby borrow depressions whose area is about 3090 square yards? 

The chief value of the analysis results reported in Tables 7 and 

10 is the documentation of the variation that does exist in the Great 

House walls. Since each sample included portions of several soil 

lenses, however, their future value when new efforts are made to match 

the soil in the Great House with soil from borrow areas is limited. 

There is no a' priori guarantee that the soil in any two contiguous 

lenses are from the same borrow area. There also may be micro-

processes during the formation of each lense and the placing of it on 

the wall that concentrate certain materials differentially in the lense. 

The problem of salt concentrations has already been discussed. Until 
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such phenomena can be studied and controlled for in the analyses, no 

accurate matching of soil from the walls with soil in the borrow areas 

will be possible. 

Another problem with matching soil from the t w areas is the 

fact that mining the K horizons in the borrow pits certainly removed 

soil the builders thought was desirable. Given that there is facies 

varia tion in the K horizons, how do we know that all of the desirable 

caliche was not removed? And furthermore, if it was processed in some 

way, perhaps by removing excessive gravel, by grinding it up, or by 

mix ing several horizons together, in the end it may never be possible 

to match particular soil lenses with specific borrow pits. The study 

of all of these processes, however, promises to be very productive of 

new knowledge that Bears on many other important problems. 

How, for example, were the work groups organize d? What is the 

relationship of l5orrow pits to "caliche mixing bowls" (Hayden 1957)? 

How many of the latter were in use at any one time? How much energy 

is requi,red to excavate and process the caliche? Answers to questions 

such. as these would greatly improve our understanding of the Casa 

Grande and its social setting. 

Cementation. Three thin sections at right angles to one 

another were made of a spe cimen of wall material (#3044) taken from the 

backdirt of the Reaves trench. Their study by David Hendricks, a soil 

scientist at The University of Arizona, suggested to me that carbonate 

bonds are the principal force cementing the material together. 

Carbonates make up about one-thi r d of the wall material by weight 
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(.Table 7) , and they form a continuously bonded mass which links 

together the particles of silt, clay, sand, and gravel that are also 

present. Lumps of raw caliche are evidence that an original K-horizon 

was pulverized to produce the wall material. The process of breaking 

up the natural caliche probably served to make the distribution of 

carbonates more homogeneous, thus improving the cohesive properties 

of the soil material. 

When the soil was processed, probably in "caliche mixing bowls" 

(Hayden 1957), it was apparently "puddled" by adding water and then 

kneading it into a stiff dough. Puddling destroys the crumb structure 

of a soil and brings soil grains so close together that the movement 

of air and water is retarded (McGeorge 1937:128). The volume of 

capillary pore space is thereby reduced (McGeorge 1937:128). Puddling 

is most effective when the exchange complex of the soil is saturated 

with sodium (McGeorge 1937:152). Although some analyses (Table 7) 

indicate a sodic condition in the Great House wall material, we are 

still unsure of the relationship between the processes of puddling, 

which was done to transform the soil into wall material, and the 

process of carbonate cementation, which resulted once the wall courses 

dried out. Apparently the same kind of carbonate cementation is present 

in the natural caliche beds. By breaking up the natural caliche, and 

puddling it, the prehistoric builders of the Casa Grande were able to 

re-create and possibly improve the strength properties of the natural 

medium in the form of walls. The details of this process remain to be 

studied; in general it appears safe to conclude that there is still much 

to be learned about Classic Hohokam architecture. 



CHAPTER 8 

EROSION PROCESSES 

For five hundred years or more, the Casa Grande has withstood 

the processes of erosion that still threaten to destroy it and that have 

destroyed all but meager remnants of other Civano phase architecture. 

An assessment of why this is so and how it happened is the subject of 

this chapter. After some preliminary considerations, the natural and 

human processes that destroy coursed caliche structures such as the 

Casa Grande are discussed. An evaluation is then made of which 

processes pose the greatest current threat to the structure. 

No building in Compound A after the Casa Grande was built was 

higher or had thicker walls than the Casa Grande (Fewkes 1912). 

Perhaps, then, the gradual processes of salt erosion, which undercut 

such walls, and cracking, which eventually splits the walls into a 

series of columns that simply collapse for mechanical reasons, went to 

completion in the shorter and thinner structures around it somewhat 

earlier than was true in the Great House. If the Great House also was 

built on a slight rise in ground, which appears possible but requires 

further testing (Steen 1965, Wilcox 1975b), the rate of salt erosion 

may have been slightly less than was true in neighboring structures. In 

either case, the differential preservation of the Great House would 

then appear to be the expected outcome of natural causes—but for one 

fact. The other structures were already more eroded when the Great 
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House was first described by Padre Kino in 1694 (Bolton 1948). If the 

rates of erosion of all structures in Compound A since then were much 

the same from one structure to another, some of the events that caused 

the differential preservation today may have occurred prior to Kino's 

historic visit. Some of the factors that may have been involved 

include the following: 

1. The Great House may be the latest structure built in Compound A 

and so may have been subject to erosion the least amount of 

time. There is neither evidence that this is true, nor evidence 

that it is false. 

2. Innovation in construction techniques may have made the Great 

House structurally sounder than other Civano phase structures. 

The unique room layout, the absence of full-wall seams (Chapter 

6), and the presence of courses at the top of a story that bond 

walls on opposite sides of a wall juncture (Figure 22) are 

structural features that slowed down the creation of large 

vertical cracks. Were such techniques employed in other Civano 

phase structures? 

3. The Great House may be the last structure to be abandoned in the 

site, and maintenance on it may have persisted longer than in 

other nearby structures. There is evidence that the interior 

walls of the Great House were frequently repainted and on four 

occasions large holes were patched (Chapters 9 and 12). Whether 

or not that means the Great House was the last structure in 

Compound A to be abandoned, however, remains unknown. 
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4. Post-abandonment activities by man may have done more to 

destroy structures other than the Great House. There is some 

reason to believe (Chapter 5) that the primary roof beams were 

removed for re-use elsewhere after Compound A was abandoned. 

It is possible that structures not quite as substantial as the 

Great House suffered more damage due to those activities. 

5. A catastrophic event, such as an earthquake, may have had more 

of an effect on structures other than the Great House. Did 

such an earthquake occur? I do not know, but at least this 

possibility is subject to partial testing using historical 

sources. 

It may be thought that because none of these possibilities have 

been shown to be true, they can be ignored. Quite the reverse is true. 

Because some of these possibilities cannot be tested, it may never be 

possible to achieve a full explanation for why the Great House is pre

served so much better than other Civano jhase structures. 

Natural Processes 

The most serious natural erosion processes that affected the 

Great House were salt erosion and the various causes that resulted in 

cracks in the walls. Over time the cracks grew together, eventually 

fracturing the walls into a series of vertical columns. The under

cutting of these columns by salt erosion eventually caused several of 

them to collapse. In this way three large columns fell out of the 

Casa Grande walls; the same explanation applies to the remnants of 

"Font's Room" and the "Southwest Building" in Compound A, and to the 
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Cas as Grandes buildings in Chihuahua (cf. Fe wkes 1912, Bartlett 1854). 

In all of those cases the standing remnants are high columns that have 

not been sufficiently undercut f or them to fall. Should they too 

collapse, the r emains would look much like any other Civano phase site. 

Relatively mino r natural erosion processes include wind abrasion 

(McGee, in Mindeleff 1897), washing by rainwater, and disturbance by 

animals other than man. Th e gouging of channels in the lower part of 

the interior, ·econd- tory walls also ap_EEars to be the result of 

natural processe s that I am at a loss to fully explain. 

Salt Erosion 

How this process works has been well explained by Hayden (1945, 

1957). Little more can b e added here except to say that the grooves 

caused by salt erosion in the exterior walls of he Great House were 

plugged up with red bricks and cement in 1891-2 (Mindeleff 1897). The 

depth of the undercutting was not recorded. 

Cracking 

Processes that produce cracks in the Gr at House walls are among 

t he most serious erosive forces that affect the s t ructure. Unlike other 

processes, they have the proven capacity to remove large pieces from the 

standing walls. Rainwater, for example,, has little effect, probably 

Because the wall material is so impervious. In an effort to quantify 

thi'S, an infiltration rate was calculated, the low figure arrived a 

being 1.8 cm/hr. The continuous bonding of carbonates in the wall 

material (Chapter 7) can be broken down by acid, but r ainwater is not 

acidic enough, nor did it rain on the structure frequently nough, to 
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erode the walls significantly. Cracks, of course, break the chain of 

carbonate bonds and open the way for pieces of the structure to fall 

away. 

Two major systems of cracks are found in the Great House walls. 

Thousands of more or less vertical cracks line the exterior walls 

(Figure 4). While only a preliminary analysis of them was feasible in 

the present study, an examination of the photographs (Figures 38-41) 

permits several important conclusions. Each of 'he vast majority of 

these cracks begins or ends on a course line. Cracks extend both 

upward and downward from each course line, and occasionally a single 

crack will extend from one course line to another. Less frequently, 

even longer cracks have formed, and some of these extend from the top of 

the walls to the ground. Most of the latter occur at wall junctures 

where the coincidence of cold joints in the wall courses increased the 

probability that long cracks would develop. It is apparent that the 

large pieces of the exterior walls of the Great House that have fallen 

separated from the building along cleavage planes created by the top-to-

bottom cracks. 

A second system of cracks para]1 els the wall surfaces (Figure 

39). The full extent and character of these cracks is not as well 

known as is the first system, if only because it is not as well 

exposed. This system does pose an important threat to the integrity 

of the remaining walls, however, as is demonstrated by the fact that 

all of the big pieces of wall that have fallen or threatened to fall in 

recent years separated from the structure along cleavage planes created 

by the system of cracks that parallels the wall surfaces (Richert 1956, 



Figure 38. North wall of Great House, looking south-":" Photograph by 
Steve Larson. 

Figure 39. East wall of Great House, looking west -- Photograph by 
Steve Larson. 
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Figure 40. South wall of Great House, lookLng north ~~ Photograph by 
Steve Larson. 

F1gure 41~ West wall of Great House, looking east -- Photograph by 
Steve Larson. · 
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Mayer 1969). In fact, it appears to have been the growing together of 

cracks in both systems in conjunction with course boundaries that 

resulted in the mechanical collapse of these big pieces. 

The processes that produce cracks in the Great House walls 

should be of no small interest to all who are concerned with preserving 

the Casa Grande for the benefit of future generations. Although those 

processes were significant factors in the disintegration of many Civano 

phase structures and should be of importance for all archaeologists 

interested in the Classic period, they remain poorly understood. All 

that can be done here is postulate a series of hypotheses which probably 

played a part in the overall history of crack formation. Needless to 

say, systematic experimental research is badly needed to produce the 

basis for a more objective judgment. 

1. Cracks may have been produced due to drying and shrinkage when 

the wall courses were first laid. The association of the cracks 

with course lines fits this hypothesis, as does the common 

experience in various early attempts to stabilize coursed 

caliche or coursed adobe walls (for example, Rixoy 1949). If 

this hypothesis is true, many of the cracks we see may be as 

old as the structure, or they may have started then, only to be 

lengthened and deepened later by other processes. 

2. Compressive stresses in the walls may have over-strained the 

wall material, producing cracks. The association of the 

longest cracks with wall junctures may be partly explained by 

this factor. 
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3. Another process by whi ch cracks c an form is partially described 

in a r e ce nt a r t i c l e on mud-wall decay in an African village 

(M~I ntosh 1974:160-61): 

Drastic daily alterations in temperature are most 
de adly to terra pise wa l ls. There are distinctive 
p atterns of differential daily h e ating and cooling 
disp layed by t he soi -1 and a ir , t he soil exhibiting 
gre ate r variation throughout the day [sic]. This 
means that at certain periods of the day, the 
temperatur e of a shallow water-table or humid 
subsoil will be induced to move upwards in the form 
of vapour and wi ll subsequen t ly condense in the 
cooler upper layers. Condensation will also occur 
in very fine C ed, i l laries in the prese nce of only 
50% relative humidity of the surrounding air due to 
a principle called capillary condensation (cf. 
Gullini 1968-9:456). 

The daily proce ss of moi s ture flow whic h is thus 
established disp lays two phases. One is of rapid 
surface evaporation. Durin g the other, the former 
humidity status is restored as a result of 
replenishment from within the structure. The overall 
picture is one of water flow from within the mud wall 
to the outside. The s e diurnal patterns of rapjd 
evaporation and moi s tur e flow cause large vertical 
cracks to form (cf. Gullini 1968-9:453). 

The illustrations for these state ments (McIntosh 1974:160-61) 

show cracks both perpendicular to and parallel to the wall 

surfaces. Is this p rocess at work in the Casa Grande walls? 

There is no doubt that drastic daily alterations of temperature 

do occur (Kreigh and Sultan 1974), but are the humidity and water- table 

conditions met? Statistics on humidity conditions at the Monument have 

not been examined, but it seems reasonable to believe that although it 

is often warm and dry there, in the winter, on rainy days, or on days 

when it is overcast, all the conditions would sometimes be present for 

this process to work in the Casa Grande. Several of the days when big 
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pieces fell were times when the weathe r was wet or humid (for example, 

Richert t956: 9). The presence of a small amount of the clay mineral 

montmorillonite in the clay fraction of a sample of wall material 

analyzed using X-ray diffraction (Table 7) also suggests the wal s would 

have experienced a certain amount of swelling and s hrinking if moisture 

were added and removed from the walls. 

4. Earthquakes may have produced cracks or increased the size of 

crack ~ already present (Kreigh and Sultan 1974). Two other 

cracks in addition to the two systems of cracks already described 

are not easily explained except that they may be due to seismic 

activity or to land subsidence. The cracks {n question form an 

acute angle with the wall surfa _sin the north and we s t walls 

of the second story in tier C (Figure 15). The one in the north 

wall appeared to line up with--or at least was parallel to--that 

in the west wall. Land subsidence can also produce cracks, and 

the rapid lowering of the water table in recent years 

(Van Valkenburgh 1962) suggests that this factor should also be 

considered. 

Interior Erosion Channels and Holes 

A zone of erosion is present on most interior walls of the 

Great House between two zones of intact wall plaster on the second 

story walls (Figure 42) . Within these eroded zones there are one or 

often two sinuous erosion channels that wind their way across the wall 

to disappear into holes that penetrate through the end walls. Many of 

these holes and portions of several channels are now filled with 
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Figure 42. Tier C, south wall, RS-2 and 3, looking S. 



168 

laminated deposits (Figure 43). These are probably remnants of room 

fill that were not removed with the rest in 1891. Above and below the 

erosion channels the walls have e roded back to ragged l i i,e s that mark 

the present edge of intact wall p l c ster. What produced these zones of 

erosion? 

Only a tentative or partial answe r can be offered here. Perhaps 

the reason a zone of intact plaster is preserved below the erosion zone 

is that it was protected by deposits of room fill, probably mainly 

debris from earth and plaster used in the roofs and upper floors. The 

t op of the lower zone of plaster is about 45-60 cm or less above the 

s econd-story f loors (indicated by the base of vent holes) in the four 

outer tie r s and about 65-90 cm or less above it in t ie r C. The thick

ness of each roof deduced from t hese figures is about 25-30 cm. The 

dis t ance from the tops of the primary beam holes to the top of what on 

othe r evidence I inferre d (Chap ter 11) was a "baseboard effect" is 

about 30 cm. Here then is an argurn nt that the hypothesis o f a base

Board is f a lse and the true thickness of the roofs was approximately 

30 cm (see also Chapters 10 and 11). 

The erosional fans outside each exterior doorway (Figure 8) 

testify to the forceful movement of water into and out of the Casa 

Grande. The association of the erosion channels in the sec nd story 

walls with the top of the fill and with holes that go through the walls 

suggest that it was the action of water that somehow produced them. The 

fact that the fill deposits still clinging to some of the channels are 

l aminated also points to the action of water. Was it the scouring 



Figure 43. Tier B, close-up of in situ laminated fill deposits, SE 
corner, RS-2, looking SE. 
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action of streams of running water that incised these channels in the 

walls? 

Rainfall Damage 

Deep vertical holes were observed on the inside of the walls of 

the Great House at a numbo): of places, and elsewhere vertical erosion 

channels scar the wall surfaces. At one point, at the north end of the 

second-story west wall in tier D, vertical erosion channels intruded 

the horizontal erosion channels discussed above (Figure 44). The same 

process that caused these holes and channels probably was responsible 

for the erosion holes in three third-story walls that were patched 

prehistorically (Chapters 9, 12). Two of the patches were subsequently 

further eroded by that process (Figures 45 and 46). Probably it was a 

focused stream of water coursing down the walls that caused this damage. 

Holes in the roofs (before they were removed) could have acted as drains 

for rainwater that collected there, thus producing a stream of water. 

How, then, can we account for the grooves that certainly were produced 

long after the prehistoric roofs were removed? An hypothesis, as yet 

unconfirmed by other evidence, is that the new roof that was put over 

the Great House in 1903 eventually began to leak, causing new erosion of 

the walls. The present roof was put up in 1932 (Van Valkenburgh 1962). 

If the explanation of this evidence offered here is correct, an • 

interesting corollary that follows is that the prehistoric destruction 

of the roofs probably contributed greatly to the preservation of the 

remaining structure. Left intact, the leaky roofs would have soon 
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Figure 44. Tier D, north wall, RS-2 and 3, looking N~ 
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Figure 45. Tier A, east end of north wall, RS-3, looking north. 



173 

Figure 46. Tier B, close-up of west wall, RS~3, looking SW. 
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produced deep vertical channels in the walls that would quickly have led 

to their collapse. 

Birds 

House sparrows (Passer domesticus) now nest in the Casa Grande. 

Their activities frequently dislodge pieces of wall material. A study 

of how much damage this amounts to was made by Roy Reaves {1968] in 

1967-8. He found that in on e year 43 lbs 7 oz (about 6 gallons) of 

guano, dust, twigs, and mainly caliche from the walls accumulated on the 

floor of the south tier (Reaves [1968] :1-2). Assuming this figure is 

representative, it impli s that approximately 200-250 lbs of wall 

material are being eroded from the structure every year by the birds. 

3 
At a unit weight of 130-138 lbs/ft (Vick 1973:1), that is equivalent 

3 
to 1.5-2.0 ft of wall material per year. Compared with the total 

volume of wall material in the structure (Chapter 9), thi s is not a 

rapid rate of erosion. The damage is concentrated, however, in areas 

where the information on cultural processes is at a maximum (for example, 

wall tops, roof zones). For that reason the erosive action of birds is 

a serious problem. 

Bird excrement is also ccumulating on the walls at an alarming 

rate (Figures 32, 47, and 48). Much of the plaster is already covered 

in places, and it is certain that any effort to clean it would remove a 

lot of the. paint that still adheres to the plaster. Nesting in the 

walls, the birds continually cause vibrations that can only further 

weaken the already cracked walls. There is no doubt, then, that the 
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Fi.g.u:r:-e 47. Tier C, south wall, RS-r3 C\Ild 4, looki.ng S. 
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Figure 48. Tier C, center of east . wall, RS-4, looking up and E. 
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continued presence of birds on and in the Casa Grande is a serious 

threat to its future value as a cultural resource. 

Human Processes 

The actions of man that have helped to erode the Casa Grande 

can be classified under four headings: (1) vandalism, (2) stabilization, 

(.3) tourist traffic, and (4) scientific studies. 

Vandalism 

Scratched graffiti (Figure 5), the removal of wood specimens and 

pieces of wall material, and pothunting in the archaeological deposits 

both inside and outside of the Great House were the results of vandalism 

at the end of the nineteenth century. It is also possible that vandals 

pushed over one or two large columns of standing wall (Chapter 2). 

While vandalism has thus had an important negative impact on the poten

tial for archaeological research, certain positive values should not be 

overlooked. The danger from vandals helped to mobilize the political 

support of people who were successful in having the Casa Grande set 

aside for the benefit of the whole nation. And the graffiti, although 

they disfigured the walls, also helped to expose underlying paint and 

plaster so that it can now be studied. The graffiti are also a valuable 

historical resource in their own right. They document the activities of 

many travellers in the Southwest, some famous, some not so famous, but 

all of whom practiced what is still a common American pastime. 

Systematic study of the Great House graffiti could well be a rewarding 

exercise. 
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Stabilization 

There is little doubt that without the sustained efforts to 

stabilize and preserve the present structure over the last 85 years, it 

would long since have collapsed like all other Civano phase structures. 

Yet the stabilization efforts have not been without their costs. When 

shallow trenches were dug in 1891 to expose the salt erosion grooves so 

they could be filled, two columns of standing wall were so weakened that 

they collapsed (Mindeleff 1897). Holes were drilled and not all of them 

were filled with tie-rods or tie-beams (Reaves 1969). The fill was 

"cleaned out" without a shred of information recorded as to what was in 

it, or a description of the "floors" that were thus exposed. Many beam 

holes above and to either side of doorways have been filled with 

cement, and the sides of doorways too are now mostly cement. Few 

photographs and no measurements record what has now been lost; few 

reliable statistics on doorway shapes and sizes can now be recorded. 

Information on lintels in many cases is completely lacking. More recent 

efforts to maintain the integrity of the structure have been much less 

drastic, but no less destructive of valuable information. After a piece 

fell off the third-story north wall of tier A in 1969, it was replaced 

by drilling holes so it could bo pinned to the rest of the wall and then 

cemented in place (Mayer 1969). At the same time, cement was applied 

to numerous beam holes in the second-story roof for that wall (on the 

west end). We were consequently unable to record much information 

about those beam holes that could have been recorded before cement was 

applied. Aesthetic values were also damaged in that a representation of 

what the roof zone once looked like is now crudely and inaccurately 
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displayed. One way to alleviate such situations in the future would be 

to require that a trained archaeologist be on hand whenever any 

stabilization is to be done. The archaeologist should be required to 

record all pertinent information not already docume , ted and should have 

the authority to hold up all stabilization activities until such time 

a s the new documentation is complete. 

Tourist Traffic 

The direct effects of tourists on the Great House have not, to 

my knowledge, been systematically studied (Reaves [1968]). A few 

graffiti have been added, vibrations were created, and activities 

carried out to facilitate the movement of tourists into and through the 

Great House have also had important effects. When a new set of stairs 

was built in the east door of tier D, for example, a l arge piece of 

intact wall below the door was excavated and retained f or scientific 

study (Reaves 1976). Other effects on the research_ potential have been 

less direct. Cement and asphalt floors now prevent access to archaeo

logical sediments within the Great House, and the stairs in tier B 

effectively restrict access to the north end of the third story above 

them. Taken together, howe ver, it does not appear that the effects 

of tourist traffic have done much permanent harm to the cultural 

resources, and the educational benefits derived have certainly far 

exceeded the costs. 

Scientific Studies 

The activi ti·es of scien t ists have also not been without costs to 

the cultural resources, but their impact to date has been the least of 
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al l the e rosion processe s. Steel pins have be e n s e t in the walls on 

e i ther side of several large cracks (Kreigh and Sultan 1974), pi e c e s of 

wall material have been use d up in soil analyses, and, if my experie nce 

is any measure , a handful of small piece s of wall mate rial have been 

dislodged. Such effects are so minor and so infrequen t as to be 

insignificant. 

Evaluation of Current Erosion Dangers 

This r e view of the cause s of erosion in the Casa Grande shows 

that three proce sse s today p o s e important threats to the future 

i n egrity of the structure and its value as a cultural resource. They 

are (1) the cracking of the walls due both to daily t en(• rature and 

humidity change s and to earthquakes, (2) the impact of birds, and ( 3 ) 

the effects o tabilization. Drastic measure s have been recommende d 

alleviate the fir s t problem (Kreigh and Sultan 1974). It is not 

apparent, however, that either process of cracking is adequately unde r

stood. Reasonable questions have been raised about the safety o f the 

p resent structure, but the e ffects o f measures l ong ago taken to r e medy 

tha t situation have not be en taken into consideration as fully as the y 

s hould be. What influence do the tie-rods and tie-be ams have on the 

stability of th.e south wall? Are the other walls as potentially unsafe 

as the south wall--the only one studied? Is, in fact, a rigid structure 

best when the objective is to prevent earthquake damage? These ques

tions should be adequately answered before a decision is made to go 

ahead with a major stabiliza tion project. 
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Any major stabilization project would be costly in cultural 

resources. No attention, for example, has been given in the Kreigh and 

Sultan (1974) proposal to the effect that epoxy would have on the 

cultural features such as beam holes. Would they be filled up? It 

should also be questioned whether drilling numerous holes through the 

walls would not so integrate the two crack systems that the structure 

would collapse before any epoxy was applied. An alternative 

stabilization strategy would be to l an a continuing series of small

scale efforts directed at specific dange r points. To be successful, 

such a strategy uld have to be well grounded in a sound understanding 

of how the cracks develop and grow. It would also require detailed 

knowle dge of bird behavior if the birds are to be both ~e moved and 

prevented from returning. If preservation were approached this way, I 

believe the dange rs from cracking, stabilization, and birds could be 

minimized. 



CHAPTER 9 

WALL CONSTRUCTION AND COMPARISONS 

Four topics will be discussed in this chapter. On the question 

of wall construction techniques, the analysis will show that a variety 

of the so-called English-Cob process was used. Also briefly discussed 

will be the techniques used in constructing doorways, plastering and 

painting walls, plugging doorways, and patching the walls. On the 

question of construction strategy, our analysis of cold joints and the 

continuity of horizontal course lines will add to our knowledge of the 

staging followed in the construction activity. Third, a calculation of 

the total volume of wall material in the Great House will be used to 

estimate how long it may have taken to build the edifice and the kind 

of social organization necessary to do so. Once it is understood how 

the walls of the Great House were built, it will be possible, finally, 

to compare them to the architecture at certain other Southwestern and 

Mexican sites where soil was the principal building material. 

Construction Techniques 

Soil engineers (Feld 1965) distinguish at least five different 

processes that can be used to build soil walls. The Casa Grande was 

clearly not made with sun-dried bricks, nor is the soil in its walls 

supported in a wooden framework. The three remaining possibilities, as 

described by Feld (1965:4-40) are: 
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1. Mud concrete, or poured adobe, is a fluid mix poured into 

full-height forms or into movable forms, which are lifted as 

the work progresses. 

2. English Cob, which is a stiff mud piled up by hand to form a 

wall without any forms or structural skeleton. 

3. Rammed earty, or "pise de terre," a damp mix placed between 

sturdy wood forms, in layers of about 4 inches which are rammed 

to about 2-1/2 inches. 

As was shown in Chapter 2, all three of these processes have been 

hypothesized by various observers to explain how the Casa Grande was 

built. Early descriptions, beginning with Font in 1775, advocated the 

use of forms, implying that either a mud-concrete (J. L. Brown 1974) or 

a rammed-earth (Mindeleff 1896) process was used. More recent opinion, 

beginning with Fewkes (1912) and Pinkley and Pinkley (1931) , has shifted 

in favor of the English Cob technique (Hayden 1957). As recently as 

1965, however, Steen (1965) implied that the foundations of the Great 

House were manufactured using a mud concrete process, and DiPeso and 

his colleagues (1976:217) are half convinced that a mud concrete process 

was used throughout the Casa Grande. Which of these hypotheses is best 

supported by the anpirical evidence? 

There is no direct evidence in the Casa Grande that forms were 

used. The only place that impressions are found is in the beam and reed 

holes, along the upper corners of doorways, and on the tops of the two 

door plugs in the south wall of tier B. The latter are both clearly due 

to contact with the wood used in door lintels and having nothing to do 

with wall construction. Gladwin's (1928) claim that no remnants of 
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forms are to be seen embedde d in the walls is true. His argument that 

we should expect to find such evidence if forms were used, however, is 

considerably weakened by the demonstration at Casa Grandes that forms 

can be supported without cross-ti e s through the wall material (DiPeso 

and others 1976, Contreras 1970) . Walls made using such movable f orms, 

on the other hand, should show a regular or modular series of_ vertical 

cold joints that are as obvious in the finished walls as are the 

horizontal course lines (assuming the same forms were reused each time). 

Cold joints do occur, especially at wall junctures, and occasionally in 

the midst of wal ls, but they are not regularly s pac Erl and in some 

cours e s they are totally absent for great distances--in one case in the 

outer west wall, for over 35 feet. If forms were used one also should 

expect that the height of each course would be the same throughout and 

equal from one to another (Contreras 1970). Measurements show that 

neither of these condi tions are satisfied by the Casa Grande walls 

(Figures 19-22). Height variation _ within courses .i:s as much as 15 cm 

(0.5 ft) and between course variation is as much as 20-50 cm (2f3 to 

l--· 2/3 ft). Thus it is unlikely that either mud concrete or rammed 

ear th processes were used. 

The wall courses in both the foundations and the upper walls in 

the Casa Grande were built up with lens-shaped increments of soil. They 

often display a curved or "turtle-backed" shape in the upper walls. 

The lens structure is clear y evident in the east and south foundations 

(Wilcox 1975b; Figure 49). Photograµis of the upper walls document the 

presence of 1 mses there (Figures 39 and 41). Their curvature is clearly 

seen in the wall cross-sections and in an especially instructive 
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exposure in side the north wall of tier A (Figure 50) . There several 

facets mark the surface of each lens, and the "dent e::1" appearance of 

each facet could easily be due to p:1.lm impressions resulting when the 

batches of soil were pres s ed into place. The fact that the courses are 

built up out of lenses indicates that a mud concrete technique, where 

fluid mud is poured to the height of the courses, was not employed to 

build the Great House. 

The lens·es are then the uni ts of construction out of which 

courses and then the walls were built. Measurenents of the volume of 

each lmse were impossible to determine exactly given the exposures 

presently available. If, however, it is assumed about the lenses 

recorded in the eastern foundation that the longer ones are a side view 

and t he shorter ones are end views, a calculation of their volume shows 

they were less than 1.29 cubic feet. The lenses in the upper wa l ls are 

thinner, and while they may have b em spread out further, it is also 

possible that their volume was less. All the lenses are within the 

range that could have been produced in what Hayden (194 2 , 1957) calls 

"caliche mixing bowls." The latter vary in size but Hayden (195 7: 42) 

rer:orts a typical average as being 60 cm in diameter and 25 cm d eep. 

Taking their shape to be Equivalent to the segment of a sphere, their 

volume can b e calculatai using the formula (Hoelgman 1959:401): 

2 2 
1/6 h _ (h +3a ) , where h height and a the radius of the 

sr:heri cal segmro t. 

Converting to English units, the volume is 1.6 cubic feet. Thus the 

process outlined by Pinkley and Pinkley (1931) and by Hayden (1957) fits 

the data very well. It is an English Cob process. 



Figure 50. Tier A, close-up of lens structure, north wall, RS-2, 
looking NW. 
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Fingerprints found on the inside wa lls of the Great House con

firm this inte rpretation. There is an e sp ecially dramatic array of them 

on the western wall of tier B above the second story roof zone (Figure 

46), but they are also present on the plaster patches in tiers A, B, 

and D (Figure 46), on the west door plug in tier B (Figure 31), on the 

surface of cold joints (Figure 51), and on the east wall of tier C 

where the plaster had fallen away (Figure 52). If forms were used and 

the mud set before they were r e moved, how could finger impressions have 

bem left in the sides of the courses? 

Finger impressions have also been found on the interior of the 

wall at the top of the lenses whi c h make up each wall course. They are 

clearly evident on pieces of wall material turned over for soil analysis 

(Figure 37) and are also reported by Reaves (1976:442). It is here 

conc luded, therefore, that an English Cob process was used to build the 

Casa Grande walls. 

Doorways 

The base of doorways was always located at the top of what is 

called the "baseboard" (see Chapter 11). Sometimes this corresp onded 

to the top of a wall course and sometimes it did not. The same is 

true at the top of the doors. To form the doorways, the builders left 

gaps i:n 2-3 successi ve cour ses, either through the whole cours e or only 

part way. The sides and base of the doorways were p lastered, but the 

top was a_H)arently a lattice of wooden slats, some of which were 

s:ahuaro ribs:. Several of the doors tapered slightly toward the top. 
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Figure 51. Tier D, close-up of NW corner, RS-3, looking NW. 



Figure 52. Tier c, close-up of finger impressions on wall course 
beneath wall plaster, south e.nd of east wall, RS.-3, 
looki.ng E. 
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Above the lattice work was a series of from one to four lintel beams 

(F i ·m re 5.3). Our information on lintels is summar· z e d i n Table 11. 

Plaster and Pa int 
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Once the walls were up and the roof was built, the walls of the 

room spaces we re plastered a nd then the floors we re plastered. The way 

the plaster was pressed up around the primary be ams and the secondary 

slats is clearly apparent, s ince the impre ssions now presen t would not 

have been forme d if the plaster had been put on first, befo .e the roo f. 

The roughness of the baseboard is cau sed by the attachment of the floor 

plaster to the wall plaster where the former curved u p a gainst the wa lls. 

There are few statistics on the thickness of the plaster, although i t ·s 

apparent that surviving fragments vary from 1-2 cm to perhaps 10 cm or 

more in places. The fact that the wall s urfaces are not flat Euclidian 

p lanes, But form undulating surface s which are uneven in places (Figure 

47) and are rough around the roof beams, demonstrates the Pinkley and 

Pi_nkley (1931) view that the plas tering was done by hand is probably 

cor rect. As they (Pi nk ley and Pinkley 1931) a lso point out, the t e xture 

of the plaster is fine-grained; but the material used is apparently 

derived from the same sourc e as the wall material (cf. Littmann 1967). 

The surface of the plaster was painted not once but many times 

with a clay-like "slip" or paint. The color varied from a tan through 

a p ink to a dark reddish color. The thickness of each layer was less 

t han 1 mm. There was not time in the fi e ld to make a systematic study 

of the p laster and paint, and consequently it now cannot be reported 

how many laye rs of paint were present in each room space or what the 
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Figure 53. Tier A, we s t end of south wall, RS~2/3, looking SW. 
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Table 11. Summary of Information on Doorway Linfnls 

Between Tier Layer Number: 
x/x R.S. Number of Layers Number of Beams Burned 

C/D 2 ? ? ? 

3 ? ? ? 

4 At least one 1:6 Yes 

D/outside 2 ? ? ? 

3 one No 

D/A 2 ? ? ? 

3 At least one 1:7-8 No 

A/outside 2 ? ? ? 

3 At least two 1:7-8/2:? Yes 

A/B 2 4 1:5+/2:6/3:6/4:4 All on tier B 
side 

3 3 1:6/2:?/3:? 

B/outside 2 ? ? ? 

3 At least two 1:7/2:8 Yes 

B/E 2 ? ? ? 

3 3 1:5/2:64-/3:? Yes 

E/outside 2 At least one ? ? 

3 ? ? ? 

E/D 3 One ? ? 
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sequence of colors was in each. As far as could be determined, however, 

there was only one layer of plaster in any given room space. More than 

one paint layer was observed in all 11 room spaces, and in the fourth 

story of tier C we counted at least four layers of paint. One of those 

was a 1 mm thick sheet of sand with paint on top. Since the paint has 

now eroded, it occurs as a series of islands on the wall, and correlating 

the layers in each island, while possible, would be a painstaking and 

time-consuming process. The research potential for such a study will be 

discussed in Chapter 15. 

Door Plugs and Wall Patches 

During the occupation of the Casa Grande at least three doorways 

were plugged up and the outer walls inside three tiers were patched. 

In addition, a fourth patch may be present on the outside of tier A's 

north wall (Figure 19) and Mindeleff (1896:318) reports that one of the 

north doors in tier A may have been plugged. All three of the door 

plugs still in place were well executed, although the two in the doors 

between tiers B and E were smoothly finished, while that in the third 

story west wall of tier B has finger impressions on one surface (Figure 

31). Shrinkage of the soil used was minimal along the sides of the 

plugs, but may have been greater at the top. The base of the plug in 

the third story south wall of tier B has eroded out, causing the upper 

part to slump downward and to tip slightly toward the south. The 

impressions at the top of this plug, and those on the one in the story 

below, indicate that the whole top of the doorways was plugged initially. 

The rectangular hole now present at the top of the plug in the second 
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story of the south wall in tier Bis thus probably an artifact of 

stabilization efforts when the lintel above was filled with cement. No 

impressions are apparent at the top of the plug in the west wall of 

tier Band it is likely that a rectangular opening 20 cm high was left 

a the top of the doorway when it was plugged. 

The same plug in the west wall of ier B also exhibits a 

rectanguloid vent hole near the bottom, just above the baseboard zone 

(Figure 31). A horizontal cold joint is present along each side of this 

vent about ha lfway up. That means that the vent was an original design 

feature of the door plug and not a later intrusion. First the base and 

s ides of the vent were formed and left to dry. Then the top of the 

vent was completed and the rest of the door was filled except for the 

20 cm high opening left at the top. 

Wall patches are pre sent on the east wall of tier D (Figure 23) 

and the north wall o f tier A (F igure 45), and the west wall of tier B 

(Figure 46). The latter was patched twice. All three occur in the same 

relative position in the third story to the left of the outer door as 

one faces the wall from the inside. The patches are all about the same 

size and shape, indicating that they were made by a i milar process (see 

Chapters 8 and 12). The regular calrche wall material was used in the 

patches. They were crudely finished; their surfaces are rough and 

finger impressions occur o n all of them. The implications the door 

plugs and wall patches have for the use history of the Casa Grande will 

Be discus s ed in Chapter 12. Photographs (Figure 54) indicate yet 

another patch on the middle of th fourth story; west wall, of tier C. 

It too exh 'bits finger impressions. 
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Figure 54 . Tier C, close-up of niche and vents in west wall, RS-3 and 4, 
looking W. 
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Construction Strategy 

Since many of the points that could Be taken up here are fully 

discussed elsewhere, only the question of how the wall courses were 

buil t. up will be conside red. If the courses were not built in large 

blocks, n e ither was each laid continuously and then let to dry before 

the next course was put down. The evidence of vertical cold joints 

(Figures 19-22) shows that several crews may have been at work, each on 

its wn section, and that s everal courses were begun before the first 

was finished. The walls of the central tier are separated from the 

others by cold joints, indicating that i t s courses were built separately 

from the others. Two cold joints at the juncture of the west wall of 

tier B with its north wall (Figure 22) indicate that the west wall was 

begun at that junctur e , and a second course was added before either were 

finished. A short segment was added to about the northern wall. The 

addition of such a short wall segment is again esent in the north wall 

of tier E, just east of the wall juncture with tier Con the east 

(Figure 17). Although the horizontal course lines on the west, south, 

and east walls exhibit great continuity and few jogs,' those in the north 

wall (Figure 19) have many jogs, so many in fact, that "courses" are 

sometimes difficult to identify. If two crews were working toward one 

another from the east and west sides, the observed irregularities in 

the courses can be easily understood. 

That there was some kind of overall coordination in the work, 

either by consensus among the crews, or by direction of a master 

architect, cannot be denied. The top of a wall course used to set the 

roof beams on in one room space was the same used in all others. Where 
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necessary, lenses of soil were added to make the top of a course match 

the level of the others so t he roof as a whole would be relatively level. 

While the variations in the relationships of course lines to doorways 

suggests that diffe rent crews were at w r k, the regularities in the 

door height above the floors and their position in the walls point to 

coordinat i on. When it is recognized too that the whole structure was put 

up during a single building episode (Chapter 6), the symmetry of the 

layout, the regularities in wall thickness, roof design, and doorway 

design, as well as the positioning of the so-called "observation holes" 

(Molloy 1969), are all more evidence favoring the hypothesis that there 

was coordination of the work. Only the latter point, however, appears 

to demand the services of a specialist, and thus it is the "observation 

calendar holes" which most strongly support the hypothesis of a master 

architect. Since our analysis supports the conclusion (Pinkley and 

Pinkley 1931) that the fourth story "watchtower" in tier C was an 

original design feature of the structure, the hypothesis of a master 

architect must be taken seriously. 

How Long Did it Take to Build? 

The Great House was not built in a day. Does that mean, 

however, that it took a large group many years to build it, or could a 

small group have built it in less than a year? Knowledge of how long it 

may have taken, and the kind of social organization that must have been 

involved, is information that bears importantly on our conception of the 

society that built and use the Great House. Given the volume of the 

soil in the walls, and the method used to build them, it is possible to 
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calculate how long it took. The calculations we presented arc approxi

mations. It is still possible only to estimate the total wall volume 

and until more replication experiments are performed one can only guess 

how long certain processes may have taken. Nevertheless, by over

estimating the total wall volume, and by making a reasonable guess 

about the time taken in each process, it will be possible to conclude 

from the figures that it would probably have taken less time than they 

indicate to build the Great House walls. Thus it should be possible 

to quite accurately assess the relative time involved. 

Total Wall Volume 

The plan area of the walls as mapped by Mindeleff is 1375.6 

square feet. The top of the third story roof is 660 cm +_ 5 above 

datum—say 21.7 ft. Above this (as shown in Chapter 10), parapet walls 

rose another two courses—4 ft—and the central tier is a story higher. 

The cross-sectional area of walls in the central tier is calculated at 

291.8 square feet and the height is a little less than 8.8 ft. 

The depth of the foundations must also be added to derive a 

figure for the total height of the walls. Previous work (Steen 1965, 

Reaves 1976, Wilcox 1975b) demonstrated that a trench was dug for a 

foundation, and that its base is probably at different depths below a 

datum plane. At present only the base of the south wall foundation 

is known; correlating its depth with our west door datum yields a 

figure of 1.7 ft below datum. For the outer east wall this figure is 

probably too high (Wilcox 1975a), while for other walls it may be too 

low. For the present purpose, the figure of 1.7 ft will be adopted. The 
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total volume of the soil in the walls of the Great House can then be 

estimated; the figure obtained is 41,289 cubic feet (1529 cubic yards). 

Since the walls were thinner at the top, the actual volume was 

probably somewhat less than this. 

Process Time 

If, as was shown above, the walls were built up in increments 

manufactured in caliche mixing bowls, how many increments were required 

to amass the total wall volume? How long did it take to dig up the 

soil, puddle it in the mixing bowls, transport each batch to the build

ing site, and put it in place? This problem can be restated by asking 

how many trips were needed to transport each increment of wall material. 

It was shown above that the average volume of the mixing bowls 

was 1.6 cubic feet. A batch of mud puddled there would probably be 

less than this, but half the volume of the bowl should be a reasonable 

measure of the lower limit. Dividing 1.6 cubic feet into 41,289 cubic 

feet and then taking twice the resulting figure, one finds that between 

25,806 and 51,611 trips were necessary. Experimental work using 

caliche mixing bowls could help to refine these estimates. In light 

of all the information currently available, a conservative conclusion 

would be that it took between 45,000 and 50,000 trips from the borrow 

area to the mixing bowls and then to the building site to construct the 

Great House walls. 

Let us assume that each trip on the average took one hour. 

Again, experimental work is needed to clarify this question, but one 

hour at present seems to be a reasonable over-estimate. Since a 



40-hour week times 52 weeks is 2080 man hours per year, it may be 

estimated that 24 people in one year could easily have built the Great 

House walls. Or, 10U £>eople could have done it in three months when 

labor was not needed in the fields. Assuming there was a division of 

labor, adults doing the heavy digging work, but children helping as they 

could, if whole extended families participated in the work, it may be 

concluded that the Great House could have been built in a single season 

by 15-25 families. If anything, the population living in Compound A 

probably was greater than this. If so, that means that the mechanism 

of a labor exchange among some of the families living in Compound A 

would have been sufficient to account for the social organization it 

took to build the Casa Grande—and all the other structures in the 

Compound. 

In conclusion, it is not necessary to postulate either an 

extremely large work force or a terribly sophisticated social organiza

tion to account for the time and energy it took to build a structure 

like the Great House. On the other hand, how likely is it that the 

Casa Grandeans would have been willing to work continuously eight hours 

a day for three months on such a project (cf. Boserup 1965)? 

Comparisons 

How unique are the construction techniques used to build the 

Great House and other Civano phase structures in the Salt-Gila basin? 

Soil was widely used in the Southwest as a building material (Judd 1916, 

Kidder and others 1949, Stubbs and Stallings 1953, DiPeso and others 

1976), but were the techniques employed everywhere alike or were some 
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communities more technologically sophisticated than others? Judd's 

(1919) argument that box forms were nowhere used in the Americas to 

manufacture walls suggests that such variation as does exist has little 

technological significance. The claim, then, that a "mud concrete" 

method was used to build many of the walls at Casas Grandes (DiPeso 

and others 1976) is important, for it also implies that the Casas 

Grandes society was more technologically advanced than their northern 

neighbors. After establishing the basic technological similarity of the 

Casa Grande architecture with that of several Southwestern pueblos, 

the argument that a mud concrete method was used at Casas Grandes will 

be critically examined. 

There is no doubt that, like the Casa Grande, the mud walls of 

the Paragonah, Utah, site described by Judd (1919) were built using an 

English Cob technique. The material used was clay adobe, not caliche, 

and the size of the puddled lumps was different, as were the thickness 

of the walls and the layout of the resulting buildings, but the techno

logical process was the same. At the Pindi Pueblo, a site built along 

the Santa Fe River between A.D. 1200-1350, and English Cob technique 

was again used to produce large "coursed adobe" buildings (Stubbs and 

Stallings 1953) . The architectural analysis of this site is one of the 

best reported in the literature of Southwestern archaeology. The work 

there included the dissection of many walls and wall junctures, and the 

interpretation of construction procedures is well documented: 

Every wall showed the same steps in building; hand and finger 
prints were abundant throughout the mass. The top of each 
course is convex, and this surface as well as the sides of 
the course retain the hand marks left by the builders. If 
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forms of reeds and twigs had been used, surely some mark would 
have remained on the clay in the hundreds of wall sections 
examined. The top of each course often bore imprints of 
grass as though it had been used to cover the top of the damp 
adobe and prevent too rapid drying (Stubbs and Stallings 1953: 
25) . 

The mixing pits at Pindi were large troughs 6 feet x 3 feet x 1 foot 

deep (Stubbs and Stallings 1953:26). Their contrast with the caliche 

mixing bowls found in Classic Hohokam sites suggests that the way the 

construction activity was organized at Pindi was different from that 

used to build the Casa Grande. Although large cracks split the walls 

of the Pindi Pueblo into large blocks which gave the walls the 

superficial appearance of having been built in sections, Stubbs and 

Stallings (1953:26) realized that the cracks were due to the d'-ying and 

shrinkage of the adobe, not to construction procedures. Similar cracks 

also occur in the wall courses of the Casa Grande (Figure 41). 

At the Pendleton Ruin, an Animas phase site in extreme south

western New Mexico, the walls were also made of puddled adobe put up by 

hand in courses (Kidder and others 1949). The tops of each course were 

convex, and the interior walls were plastered. The internal structure 

of the courses was not determined, but it was shown that a narrow 

trench was commonly dug and filled with adobe. The first course above 

this flared out at the base beyond the limits of the trench (Kidder 

and others 1949:126-27). Drying and shrinkage cracks again are present: 

Before the wall received its final coat of plaster it 
evidently was allowed to stand until thoroughly dry, for 
long vertical cracks developed. These usually ran irregu
larly downward, normally uninterrupted by the junctions 
between the courses. . . . The fragments consequently have 
somewhat the appearance of large bricks . . ., but close 
inspection always reveals the patted surfaces of the course 
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tops and the sharp, clean planes of the drying cracks 
(Kidder and others 1949:127). 

Sharp, clean planes also characterize most cracks in the Casa Grande 

walls (Figure 55). 

How, then, were the walls at Casas Grandes built? Eight 

varieties of walls were distinguished at the site, and one of the two 

most abundant is inferred to be the outcome of an English Cob tech

nique (DiPeso and others 1976:217). The most popular wall type, 

however, and the one used most often for the load-bearing room walls, 

these authors (DiPeso and others 1976:217) describe as the outcome of 

a mud concrete construction technique: 

Evidence suggested that these movable molds were held in 
place during ground pours by both base wedges and knee 
braces which were supported by kickers driven into the 
ground, as noted in Plaza 2-8. The upper, exterior portion 
of these forms may have been held either by ropes or by 
sinews twisted to the proper size and tied to the outer 
ribs of the form after the fashion of the Berbers. ... In 
addition, the edge plates would have been designed to 
accommodate the dropped key, which in the first, or 
foundation, pour was dug into the base of the spread 
footing trench, but on upper pours was formed by grouting 
the roughened upper surface of the newly-cast section, 
which was carefully leveled. The forms were extended, 
perhaps, by wooden spreaders placed temporarily against the 
interior sides of the mold; these could be removed before the 
caliche set as the builders may or may not have prepared the 
interior faces of these forms with some sort of a releasing 
agent such as wax. 

After proper curing, the forms were removed and lifted 
either to the next level or moved along the wall course for 
the next set-up. At the proper pour levels, the leading 
edges of the forms were manipulated in such a way as to 
leave spacer holes for vigas, niches, windows, doorways, and 
insets for bed platforms. 

Two pages of diagrams (DiPeso and others 1976:220-21) illustrate this 

interpretation, but they do not document it since the drawings are not 
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Figure 55. North end of east wall of the Gre.at House, looking east. 
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detailed trans c r iptions of real situations but only idealized illustra

tions of their concept of how the walls were built. What evidence is 

there, then, that this elaborate procedure was in fact employed at the 

site? 

Only four photo captions refer explicitly to wall construction 

methods: (DiPeso 1974 :Figure 159-2, 160-2): Two examples of the "drop 

key" effect are shown. The first picture is so dark that the course 

below the cross-section of what looks like the predicted "drop key" is 

obscured--or is the "key" at the base of the wall? The second picture 

shows what is called the "drop-key" footing of an excavated wall. No 

drop-key contacts a r e visible higher up in the wall, but then neither 

are course lines. In spite of a thorough search in all the published 

photos, we could not find one case where a "drop-key" contact is 

apparent in the midst of a wall. (DiPeso 1974:Figure 162-2): The 

caption reads, "Cracks and color differences revealed pours in the 

puddled adobe walls." All of the cracks in the pictures are irregular, 

sinuous, and often do not go all the way through a wall course. None 

of the cracks look l i ke the cold joints which should be present in 

al3undance if f rms were used to build the walls. Probably hese are 

drying or shri nkage cracks. (DiPeso 1974:Figure 164~ 2 ): The caption 

reads, "Horizontal and vertical cast marks were visible where plaster 

was eroded. Note wedge-shaped, thinner leveling pour below capping 

pour." Two cracks or what may be vertical cold joints are faintly 

visible in two successive courses. Nowhere are the cold joints on both 

sides of a !Hock formed by the hypothetical box forms apparent i n this 

or any other published photograph from Casas Grandes. 
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Thinking that the evidence for a mud concrete method of 

construction should be present in abundance in many photographs, whether 

the captions called attention to it or not, I searched through all the 

published photos but found no such evidence. Horizontal course lines 

are clearly present in most of the Casas Grandes walls, and so are 

numerous more or less vertical cracks. Very few of the cracks have 

the character of cold joints, however. They are commonly irregular, 

sinuous, and do not penetrate all the way through the wall courses. 

Unlike the cold joints that would be created by the use of box forms, 

the visible cracks are not evenly spaced along the wall courses but 

are extremely variable in this respect. Many pictures of the cleared 

tops of walls are published, yet in none of them are there traces of 

cold joints formed by the use of box forms. The vast majority of cracks 

in the walls of Casas Grandes, like those in the walls of Pindi Pueblo, 

the Pendleton Ruin, and Casa Grande, are probably due to the drying and 

shrinkage of the wall material and not to the hand of man. It is con

cluded that DiPeso and his colleagues have not yet published convincing 

evidence that these most-popular walls at Casas Grandes were built by 

other than an English Cob technique. 

Two points further strengthen this conclusion: 

1. The pits used to mix the wall material were very similar to the 

"caliche mixing bowls" reported for the Hohokam area (DiPeso 

and others 1976:217, 267). The stiff caliche dough that can be 

produced in such pits would have made the use of box forms 

unnecessary, more time-consuming, and more work. Then too, 

if the wet mud was dumped in a box form and then tamped down. 



208 

as DiPeso and others (1976:217) suggest, the method would be 

more like a rammed-earth technique than a mud-concrete one. 

2. Restoration of several walls at Casas Grandes (Contreras 1970) 

has been completed using the method described by DiPeso. The 

method was shown to be feasible (although steel bolts and sawn 

planks were used). Vertical cold joints even spaced along the 

courses are dramatically apparent in several pictures of the 

restored walls. Why, then are not similar features present in 

the prehistoric walls? 

Until such time that good documentation is published to substan

tiate the hypothesis that many walls at Casas Grandes were built using 

a mud concrete method, we must conclude that that hypothesis is un-

demonstrated. That means that it has not been shown that the Casas 

Grandeans were technologically more sophisticated in their wall-

construction techniques than their northern neighbors. Casas Grandes 

is a remarkable site. If viewed in the context of the fourteenth 

century, however, as the traditional chronology would have us do 

(Chapter 5), its architecture does not appear to be extraordinary. The 

organization of space within the room blocks is unique, but so too is 

the layout of Civano phase sites. If most of the Casas Grandes was 

built using an English Cob technique just as the Casa Grande was, in one 

important respect it looks little different from its neighbors to the ' 

north. 



CHAPTEl 10 

ORIGINAL WALL HEIGHT 

When the research for this study began, I was skeptical that 

the crests of the Casa Grande walls could have been virtually stable 

for over 500 years. Inexorably, however, as the detailed analyses 

proceeded on the historical data, on the relation of the aboriginal 

living surfaces to the structure, on the volume of fill and debris, and 

on the erosional processes, I was forced first to admit the possibility 

and finally to urge the probability that Mindeleff's (1896) interpreta

tion in this case is correct. Although several questions sti ll remain, 

it will be shown that there are excellent reasons for believing that the 

Great House never had more t han 11 room. spaces with a short parapet wall 

at the top. 

Historical Data 

An analysis of the intermittent monitoring of the Casa Grande, 

beginning with Kino's description in 1694, is presented in Chapter 2. 

Four s ignificant facts emerged from that analysis that bear on the 

question here. 

1. The strongest evidence in support of an additional .story on the 

Great House is a crude sketch by Manje and a description by 

Bernal. Both are subject to question, and neither are conclu

sive evidence. 
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2. By 1775 at the very latest, there were only four stories 

(counting the filled-in ground story). 

3. A comparison of modern photographs with the sketches by Stanley, 

Johnson, Bartlett, and Brown indicates that erosion of the wall 

crests was minimal during the last half of the nineteenth 

century and has been virtually nil since then. 

4. Those observers who dug in the fill inside the Great House did 

not report the massive amounts of wall fall we should expect if 

the upper walls collapsed inward. Except for the remnants of 

wall sections that we know fell during the nineteenth century, 

no evidence of early wall fall was recorded along the outer 

perimeter of the structure. Since a piece of wall 3-4 feet 

thick would make quite a pile of debris, it is significant that 

Mindeleff's contour map in one foot courses shows no mounds due 

to early episodes of wall collapse. In short, the historical 

data lend very little support to the hypothesis of an additional 

s tory. 

Absence of Direct Evidence 

If there once was a fourth story on the outer ring of tiers, one 

would expect the roof zone, as it is in the second and third stories, to 

be at the same level as that in tier C. Is there evidence of beam holes 

in the outer face of tier C opposite the fourth story roof in that tier? 

The eastern and northern faces have eroded too much to decide the issue 

there, although at the west end of the north face there are some in

definite indications that might have been the ends of beam holes 
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(Figure 13). The west wall is not badly eroded, however, and there is 

no sign whatever that beam holes were ever present as indicated by the 

extra-story hypothesis. Large, widely spaced beam ho]ns do occur near 

the top of the south wall in tier C, but they extend only part way 

across the face of the wall. On the east side of the southern wall, 

however, none occur, yet the face is no more eroded there than on the 

west side. Thus there is not only no direct evidence for a fourth story 

roof on the outer tiers—except, perhaps for a ramada roof over part of 

the southern tier—but there is a strong indication that such a roof 

never existed. 

Could the absence of plaster on the wall remnants above the 

third story roof and the outside of the fourth story vails of tier C be 

a function of their greater exposure to erosion? There is evidence for 

a "baseboard" on those walls (Figure 16). The fact that the top of the 

plaster in each tier reaches right to the base of the roof zone suggests 

that the plaster is very resistant to erosion. This evidence supports 

Mindeleff's (1896) conclusion that the "unfinished" character of the 

outside of tier C's fourth story walls is evidence against the 

hypothesis of an additional fourth story on the outer four tiers. The 

presence of a baseboard in the parapet walls probably is evidence that 

the slightly thicker zone at the base of each wall was a technique used 

to help control structural stresses due to the weight of the walls. It 

is not evidence for an additional story. 
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Volume of Fill and Debris 

A calculation made by Mindeleff (1896) showed that the volume 

of the fill above the second story floor in ide the Great House and for 

a distance of 10 feet about it in all directions was enough to raise the 

upper walls less than thr e e feet. That is not enough to constitute an 

additional story. Furthermore, three feet is an exaggerated maximum 

figure because the volume of fill due to roof fall, blown sand, and 

the erosion of the sides of the present walls must be subtracted to 

calculate a truer figure. To check Mindeleff's figures (only his con

clusion was published), the volume of the fill was re-calculated. Also 

ca lculated was the volume expected due to roof fall, the volume of 

debris eroded out of the outer doors of the Gr ._ t House, and the volume 

of wall and roof material necessary to form an additional story. All 

of these calculations are , p roximations and close attention must be 

paid to the assumptions made if valid conclusions are to be reached. 

The reasoning employ e d was as follows. 

Roof Fall 

Since there are two different hypotheses about how thick the 

roofs were, there are also two possibilities for the volume of roof 

debris that must be considered. First, taking the height of the roof 

grooves as a measure of roof thickness, we found that 10 cm is a 

reasonable maximum figure. The thickness of floor plaster is unknown. 

The only objective statistics on caliche-plaster pavements at the site 

are those recorded by Reaves (1976) and Wilcox (1975b) in 11 outdoor 

pavements next to the east door of the Great House. They ranged from 
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less than 1 cm to 7 cm thick, with the five major ones ranging from 3 

to 7 cm. Thus 5 cm was taken as a reasonable estimate for the thickness 

of floor plaster in the Great House, giving a total of 15 cm (0.5 ft) 

for each roof-and-floor level. Taking t he depths of the roof grooves 

as a guide, I assumed further that the length and width of each room 

space should be increased by 0.25 ft to assure a slight over

approximation of the r oof-fall volume. Since the roofs were burned out 

before Kino's visit, the volume of primary beams was not included in 

my calculation. As discussed in the cha p t er on construction materials, 

it is quite possible that after its abandonment the beams were cut out 

of the structure by burning so the wood could be reused elsewhere. 

Second, if what I called the "baseboard effect" (Chapter 11) actually 

was whe re the earth used in roof construction abutted the walls 

(Chapter 8), then the roof thickness would be -wice as great, 30 cm 

instead of 15 cm. 

Wall Material for an Additional Story 

Based on the fact that the roofs in lower stories were all at 

the same level, the level of the fourth story roof in tier C was used to 

estimate how high an additional story would be, namely 8.8 ft. The 

height of wall remnants still present were subtracted from this figure. 

For the area of each wall segment (Figure 29) Mindeleff's detailed scale 

drawings we r e used (Figure 9). Actually the higher walls are thinner 

and a little shorter, and thus the estimates are over-approximations. 

They are the most objective one s curre ntly possible, however, and will 

be used for that reason as maximum estimates. 
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Total Fill and Debris 

Since some of the fill eroded out of the Great House, I 

reasoned that the volume of the erosion fans in front of each door 

should be added to the volume of fill above the second story floors. 

The top of the fill and debris as it was in 1890 was recorded by 

Mindeleff (1896, 1897) in his contour map (Figure 8) and scaled profile 

drawings (Figures 10 and 11). There are only minor discrepancies 

between the map and the profiles. To calculate the volume of the 

erosion fans, it is necessary to determine the height of the second 

story floor plane above Mindeleff's zero contour, and also the depth of 

the uppermost outdoor living surface relative to that same zero contour 

in terval. 

Using two photographs of the outer west wall and one of the 

outer SE corner taken before the debris was removed (Mindeleff 1896, 

1897), the correlation of contour intervals relative to the horizontal 

lines can be estimated and checked. Then using the elevations where t-.he 

horizontal course lines are recorded, it was possible to calculate the 

height of the second story floors in Mindeleff1s profiles. Applying 

this strategy, it was found that the first course lines above the 

stabilization in the west wall was at the 3.5 ft + 0.5 contour interval 

in Mindeleff's map. The same result was obtained independently using 

the picture of the SE corner. That means that the zero contour is 22 

cm + 15 cm below the datum point at the base of the west door. The 

second story floors have been removed in tiers B and E, but their 

relative positions can be seen on the walls. In both cases, those 

floors are 150 cm + 5 above our datum. That figure is confirmed by the 
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position of vents at the floor level between the two tiers and tier C. 

The top of the cement in tiers A, C, and D is at 165 +_ 5 above the datum 

or about six inches above the true floor level. These calculations 

place the second story floors 5.65 ft ̂  0.5 above Mindeleff's zero 

contour. A slight over-estimate is obtained by rounding off to 5.5 ft. 

Re-examining the contour map in light of this conclusion shows 

that some of the first story fill was eroded out of tiers A, B, D, and 

E; pothunting by curious travelers in tier C probably accounts for the 

fill contours there. So much of the second story floor in tiers B and 

E was missing, however, that it is little wonder that the people hired 

to clear the debris and to repair the walls failed to identify those 

floors and dug too deeply. Probably the occupation surface they dug 

down to in tier B pre-dates the construction of the Great House 

(Mindeleff 1897, Wilcox 1975b)- None of the first story fill they 

removed, or that which eroded out naturally, was derived from wall 

collapse (as Bartlett [1854] once assumed). Thus the percentage of 

the erosional fans made up of this material, like the percentage due to 

blown sand, when added to the percentage of wall fall, increases the 

total figure well above that due to wall fall alone. 

During the repair work in 1891, the occupation surfaces con

temporaneous with the construction and use of the Great House were dug 

away along the south side of the structure (Wilcox 1975b). On the east 

side, however, a stratum of plastered pavements remains that once 

abutted the wall of the Great House (Reaves 1976, Wilcox 1975b). 

Correlating the datum used to record them with the west door datum shows 

that their top is 11 cm below our datum, and thus 11 cm + 15 above 



Mindeleff's zero contour. That means that the ground surface in 1890 

on the east side of the Great House was about 50 cm above the highest 

aboriginal living surface for which there is a record. 

Since no controlled excavations have been made on the west and 

north sides, it is not known if the aboriginal surfaces there were 

eroded away or dug away. If the surface reached in tier B does pre-date 

the Great House, and the cement floor in tier B is only six inches thick 

(15 cm), one would predict that the living surface outside the west door 

is about 11.5 cm below the master datum—exactly the same as than on the 

east side! If so, one should predict that that surface on the west side 

was eroded away, except, perhaps, ;nder the area once occupied by the 

erosional fan in front of the west door. The present ground surface on 

the west side is 17-22 cm +_ 15 above Mindeleff's zero contour. 

Until controlled excavations resolve this problem, to proceed, 

an assumption must be made about the location of that surface. It was 

decided to adopt Mindeleff's zero contour interval on the north, west, 

and south, but to take the 0.5 ft (15 cm) contour on the east side. The 

calculation obtained is thus an over-estimate of the debris volume due 

to wall fall, particularly since the calculation includes an unknown 

proportion due to blown sand and fill from the first story. 

The calculations are presented in Figures 56 and 57. The volume 

of fill and debris found is 146.3 cubic yards. Since it would take 

160 cubic yards to raise the walls three feet, the calculations are 

consistent with that reported by Mindeleff. The minimum volume of 11 

roof-floors is 56.8 cubic yards. Subtracting this from the fill volume 

yields a figure of 89.5 cubic yards. Not only wall fall is included in 
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T I E R  •  A  

1 9  -  3 . 0  

2 . 0  -  1 5  

2 . 5  -  2 . 5  

0 . 3  -  1 . 5  

0  3 5  -

0  6  -  1 0  

-  1 . 5  

0 3  -  1 . 0  

1 9  -  3 . 0  

2 . 0  -  1 5  

2 . 5  -  2 . 5  

0 . 3  -  1 . 5  

0  3 5  -

0  6  -  1 0  

-  1 . 5  

0 3  -  1 . 0  

I / 3 C 3 5  5 )  x  9  I  * 1 . 9  =  2 0 4 . 6  f l 3  , 1 / 2  [ 1 / 3 ( 3 5 . 5 ) * 9 . I x O . 3 ]  = 1 6 . 2  

1 / 3 ( 3 5  5 )  x  9 1  x l . 5  =  1 6 1 . 5  

1 / 2  [ 1 / 3 ( 3 5  5 )  x  1 / 3 ( 9 . 1 ) x O . 6 ]  = 1 0 . 8  

1 / 3  [ TT/ 2 [ | / 2 ( 2 / 3 X9 . D ]  x l . 5 ]  =  7 . 2  

T I E R B  

3 . 2 5  -  2 5  

-  0 . 8  -

I / 2 [ I / 3 (  2 3  8 )  x  l O x  3  2 5 ]  =  1 2 8 . 9  f t 3  

I  / 2  [ l / 3 1  2 3  8 )  x  1 / 3 ( 1 0 )  x  0 . 8 ] =  1 0 . 6  

1 / 2  [ 1 / 3 ( 2  3 . 8 )  x  1 0  x  2 . 5 ]  =  9 9 . 2  

T I E R  C  

4 . 3  

5 0  

2.0 

4 . 2  2 . 3  

3  0  0.8 

3 / 4 ( 2 4 . 2 1 x 9 0 x 2 . 0  =  3 2 6 . 7  f t 3 ;  3 / 4  ( 2 4  3 )  x  2 / 3 ( 9 )  x  2 . 2  =  2 4 0 . 6  ,  I / 2  [ 3 / 4 ( 2 4 . 3 )  x  1 / 3 ( 9 )  x 0 . 8 ]  =  2 1 . 9  

T I E R  •  D  

0 . 7 5  -

2 . 5  -  2  1  

1 / 2  [ l  / 3 ( 2 4 . 3 )  x  1 0  x  2 . 5 ]  =  1 0 1 . 3  f t 3  

1 / 2  [ 1 / 3 ( 2 4 . 3 ) x l / 3  ( I 0 ) x  0 . 7 5 ]  = 1 0 . 1  

I  / 2 [ l / 3 ( 2 4 . 3 ) x  l O x  2 . 1 ]  = 8 5 . 1  

T I E R  E  

1 0  2 . 5  0  5  

0 . 5  

2 / 3 ( 3 4 . 7 5 ) x  1 0 . 1  x l  0  =  2 3 4  f  / 2  [ l  /  3  (  3 4  7 5 )  x  1 0 . 1  x  1  0 ]  =  5 8 . 5  ,  I  /  2  [ I  /  3(34.75) x 10.1 x 1.3]=76.0 

N O R T H  F A N  

1 / 2  [ I I  x  3  X 4 3  9 ]  =  7 2 4 . 4 f t 3  

E A S T  F A N  

1 / 3  [ 3  5 x 1 / 2 ( 2 / 3 ( 5 9  8 1 x 1 5 . 5 ) ]  =  3 6 0 . 5  f t 3  

1 / 2  [ 1 . 5  x  I  / 3  ( 5 9  8 )  x  1 5 . 5 ]  = 2 3 1 . 7  

S O U T H  F A N  

1 / 3  [ 5 x  1 / 2 ( 4 3 x 1 8 ) ]  = 6 4 5 f t 3  

W E S T  F A N  

I  /  3 [ 3 . 5  x  1 / 2  ( 2 / 3 ( 6 0 . 3 ) x  8 . 5 ) ]  = 1 9 9 . 3  f t 3  

Figure 56. Volumetric calculations of room fill. 



VOLUME OF A TYPICAL CAL IC HE 
MIXING BOWL 

1/6 Tl h {h 2
• 3a 2

) = 
n/6 (5/6) [(5/6) 2 +3{ I )2] =lfu.--, _-6-12_jjj_t.......,3 

VOLUME OF ROOF SOIL (MINIMUM) 
A : 35. 75 x 9 .35 x 1/2 x 2 = 334 .3ft 3 

8 · 2 3. 9 5 x IO. 2 5 X I / 2 X 2 = 24 5 . 5 
C : 24.45 X 9.25 X 1/2 X 3 = 339.2 
D :24.55 xl025xl/2x2=251 . 6 
E '3500 x 10.35 x l/2x 2 = 362.3 

1532 .9ft3 
TOTAL ([f~ 

VOLUME OF ADDITIONAL- STORY 
WALLS BY WALL SEGMENTS 

height length width 

I : 7ft x59. lft x 4.4ft =674yd 3 

2: 7 X 36 X .5(4.6+4 I)+ 2.5x.5{1566)=4 79 
3 : 6 X 59 X .5( 5 +3 5) + 3 X.5(250.8)=69.7 
4=6 x36. I x4.2 +3x2/3(151 .6)=44.9 

5A =9 xlO x3.7 1-2x4x3.7 =13.4 
58 : 9 x 10 x 3.7+ .5[14 x8 .5x 3 .7] =20.5 

6 = 9 x25.2 x .5(3.3+4.0 ) =30.7 
7 A = 9 x IO x 3.3· = 11. 0 
78 : 75xl0 x4 =II.I 
· 9 : 8 x25.3 x39 +lx .5(98.7)=31 .1 
9 : 9 X 17 X 3 . 6 = 20.4 

10 : 8 X 16.2 X 3 .7 = 17.8 
TOTAL I 385.8 yd3j 

I 

cf B ,n 

6 

4 E 5 10 C 

8 

CD D Ill 

' 
3 

cf ,._ 

VOLUME OF FILL IN 
ROOM SPACES ANO 
EROSIONAL FANS 

TI ER A 14.8 yd3 
B 8 .8 
C 21.8 
D 7.3 
E 13 .6 

NORTH FAN : 26 .8 
EAST FAN · 21 .9 

SOUTH FAN : 23.9 
WEST FAN 7.4 

T OT A L I 146 3 yd 31 

AREA OF WALL 
SEGM E NTS 

I: 591 x 44 = 260ft 2 

2 :36 x.5(4.6+4.1)=156.6 
3 : 59 X .5( 5 +3.5)=250.8 
4 : 36.1 X 4.2 = 151.6 

5 =31.5x 3.7 = 116.6 

6 =25 2 x .5(3.3+4.0) =92 .0 

7 : 35.6x 3.6 =128.2 

8 = 25.3 x 3. 9 = 98.7 
9 : 17 X 3. 6 = 61. 2 
IQ : 16.2 X 3. 7 : 59.9 

T OTAL j 1375.6ft2j 

9 7 A 2 

al ,._ 

Figure 57 . Various volumetric calculations. 
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this figure, however; some proportion of it is blown sand, and some of 

it is wall fall from the sides rather than the tops of the walls. The 

89.5 cubic yard figure is less than a quarter of the 385.8 cubic yards 

at most needed to add another story. Even if the latter figure is twice 

too large, there is no support for the hypothesis of an extra story. In 

fact, assuming that the blown sand accounts for only a third of the 

89.5 cubic yards, that would mean the walls at most may have been only 

one foot higher. In other words, on the basis of these calculations, it 

is extremely unlikely that the walls were ever more than two courses 

higher than the present uppermost roofs. They are still nearly that in 

many places. If the figure for the maximum volume of roof debris is 

used, all but 33.9 cubic yards of the fill and debris are accounted for 

and the walls could not have been any higher than they still are. 

There is one anomaly that now must be considered. The Chief 

Clerk of the Bureau of American Ethnology in 1892 was sent out to 

inspect the work in progress on the Casa Grande (Mindeleff 1897). Based 

on measurements he had taken, he calculated that the contractors removed 

271 cubic yards from inside the structure and 299 cubic yards from a 

10 ft perimeter around the outside. The total of 570 cubic yards in

cludes the fill inadvertently removed from the first story, but that 

only amounted to 74.8 cubic yards or less by our calculation. Sub

tracting that, and the volume of expected roof fall, yields 438.4 cubic 

yards, two-thirds of which, 292.3 cubic yards, is very close to what has 

been calculated would be required to add an additional story to all five 

tiers. Using the maximum figure for roof fall yields a figure of 381.6 
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cubic yards, two-thirds of which is 254.4 cubic yards. But are the 

figures given by Chief Clerk Rizer correct? 

There are good reasons for believing they are not. A photograph 

in Park Service files that was taken between 1892 and 1902 shows that 

piles of debris were still present at that time along the south wall. 

Mindeleff's contour map closely matches both his profile drawings and 

the photographs taken before the debris was removed. They are objective 

evidence that Rizer's calculations, for whatever reasons, are in

accurate. Thus Mindeleff's conclusion that there never was more than a 

parapet wall above the 11 room spaces still present is upheld. 

Erosional Process 

How do the conclusions reached above square with what we know 

about erosional processes that affect the site? As is shown in Chapter 

8, while salt erosion undercuts the base of the walls, fracturing or 

cracking of the upper walls due to wetting and drying, freezing and 

thawing, or seismic vibrations, eventually splits the walls into a 

series of vertical columns which fall due to mechanical collapse. The 

calcium carbonate bonds that hold puddled caliche together are simply 

not easily disintegrated by water along. There has been some abrasion 

of the upper walls by sand carried by the wind, but again, the affect on 

the wall crests is minimal. In summary, the erosional processes at work 

had only minimal effects on the wall crests. Thus it is understandable 

that they have remained so stable for so long. 



CHAPTER 11 

ROOF AND FLOOR CONSTRUCTION 

Compar· g the Casa Grande roofs with those found elsewhere in 

the Southwest, most observe rs have concluded that there is a general 

similarity. Generically speaking, this is true--a lattice of round, 

wooden bea ms crossed by secondary supports was used in Southwe s tern 

roofs to support a layer of cl-osing material and sometimes matting with 

a layer of dirt on top (Ferguson 1959:29-30). When the constituent 

parts of these roofs are subjected to detailed analysis and comparisons, 

howeve :r, a tremendous amount of variation is found to exist. In the 

details of their construction, the roofs of the Great House differ con

siderably from those in the northern and eastern Pueblos. Whil e similar 

in some respects to the roofs in the site of Casas Grandes, for example, 

in many significant details they differ considerably. 

There were eleve n roofs in the Casa Grande. With three excep

tions, they are virtually identical in the way they we re built. Fol

lowing the terminology sugge sted by Ferguson (1959), the roo£s may be 

divided into four structural components that I will discuss in the 

order in which they were built: primary beams, seco 1, · ary supports, 

closing material, and dirt covering. Floors were forme d on top of the 

roofs by plastering the top of the dirt covering. The evidence of 

floors will be discuss ~d last. 
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The evidence of roofs and floor s still extant in the Gr e a t House 

is in the form of holes that once held beams {_three still contain beam 

remnants) or reeds, grooves above the beam holes, the impressions of 

reeds encased in mud, and a rough zone at the base of the intact room 

plaster that I have likened to a baseboard. A description of how the 

roof was built must be infe rred from this evidence. It will be shown 

that t he rows of beam holes mark the location of primary beams, although 

a discussion of variations in roof construction leaves open the 

possibility that in some cases they held secondary supports. Statistics 

on the number and size of b e am holes, the distribution of size classes, 

the length of beams, and beam spacing support infere nces positing con

struction procedures and the position of roof entryways. Other evidence 

s uggests that several roofs rnay have been repaired or even rebuilt. 

Prirnary Beams 

Opposite walls along the short axis of all eleve n room spaces in 

the Casa Grande have holes left by rows of roof support beams. Nowhe re 

in the walls below the leve l of these rows is there any evidence tha t 

larger beams (or any beams) were used as primary supports. If there 

once were such supports they must have b e en held in place by posts s e t 

in or on the floors. While such posts are reported elsew ere i n 

Compound A (Fewkes 1912:Plate 6) and there is some reason to believe 

they may have been used in some Casa Grande room spaces, the weight of 

the evidence presently available leads me to the conclusion that they 

were rarely used, if at all. 
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This is an important conclusion. It means that the rows of beam 

holes in the side walls are evidence of the prinary roof supports. Such 

rows in P u , __ lo roofs are usually secondary supports as they are held up 

by one or more large b e ams called vigas. The latter method was also 

employed in many roofs at the site of casas Grandes, and DiPeso and his 

colleagues (1976:251) have described it as typical at that site. The 

statement (DiPeso and others 1976:251), however, that the typical model 

of Casas Grandes roofs also applies to the casa Grande a ppears to be 

false. 

The greatest amount of varia tion in the Casa Grande roofs occurs 

in what I take to be the pri nary roof supports. Even so, with the 

exception of three roofs, regularities outweight the differences. To 

facilitate analysis and comparison of the beam holes and the beams they 

once held, a detailed statistical de scription was nade of nearly all the 

renaining beam holes in the structure. Thes data are presented in 

Tables 12-16 together with a number of calculations based on them. 

Statistical generalizations derived from these data are given in Table 

17. These statistics, the profile drawings, and the photographs docu

ment the evidence we have for how the roofs in the Casa Grande were 

constructed. Based on this evidence, the regularities of construction 

will be discussed first and then the variations. 

The wall material tha t once encased the rows of roof beams and 

now contains empty beam hole s forms in all cases a narrow zone only -4 

to +6 cm from the tops of the holes and 0-6 cm lower. The contacts 

between this zone and the wal material above and below it were clearly 

marked and were easily recorded in the elevations and photographs. 



Table 12. Beam Hole and Roof Beam Data (Tier A) 

TIER A RS•2 (300E-287Wcm) TIER A RS•3 (- 7 - E- 283Wcm) 

NORTH 
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4 6 0 - - -

4 5 E 10 0 295 3€55 
4 4 E 90 20 5 36 4 

4 3 E 12 5 19 • : 63 5 
4 2 ! !IO 4 6 3S 5 

4 I E 10 5 28 5 3 6 3 

4 0 I B O 28 3 6 5 
39 I 9 5 3 2 5 :!6 7 

c. 16 7 cm p,i JSS l "IG 
(9 Rf A p,iS ) 

29 E - 31 5 

28 E - 3 3 

27 0 - 26 5 
2 6 I M 9 1 5 

25 I S 9 7 5 
24 I M 100 

,3 0 - 42 5 
22 I L 3 4 5 

2 1 I L 3 2 
20 I S 39 
19 S - 34 5 

18 S - 33 

17 I L 37 
16 I S 34 

15 I L 295 
14 I S 31 

13 I L 32 5 

12 E -
11 E - -

10 E - -

9 SI -

B E S 

7 E L 25 5 

6 I S 27.5 
5 I L 3 0 

4 I S 25.5 

3 I L 29.5 

2 I S 30 
I I L 26 

WES T WALL 

0 
w 

ii 
§ 
a: 

... 
0 
z 

SOUTH 

I 
I
n. 
w 
0 

0 o 24 -7 
- - W -E_ ,_ O 26 5 _ o cz: __ 

E 2 o 2 5 

T ~ T55 

MOST 
ARE 

OBLI T ERATED 

--=--~ 
- I 

~I 
- I 

ZI 
~J_ 

- I ~, 
~a 

NOT 
RECORDED 

W~S T WA LL 

NORTH 

z a:: 
Cl: 0 w 
w I- I
co ci w 
~ z ~ 
:::J O <t 
z u o 

r 
I
n. 
w 
0 

I
I 
<..'.l 

w 
r 

SOUTH 

I 
I
n. 
w 
0 

4 5 E 8 0 4 1 639 5 I - 0 
44 I 9 5 4 25 6 4 05 , - ~ 

43 I 9 0 42 639 

4 2 I 10 5 35- 640 5 j 
41 I 9 0 4 35 6 3 9 5 

4 0 E II O 4 3 5 641 

39 E 95 4 7 5 64 3 
38 E I O 42 642 

37 - 5 42 642 

T6 f io o 40 6 3 9 

3 5 I 7 5 505 640 

~ I 9 0 36 5 638 

33 E 80 395 640 

32 I 9.0 30 639 

31 E 9.5 36 638 

3 0 E 10 0 4 0 639 
29 E 75 33.• 640 

2 8 0 10 0 22 639 

2 7 I 7 5 40 5 6 3 9 5 
26 E 10 O 42 6 3 9 

25 E 9 5 40.5 6 39 
2 4 E 12 0 35• 64 2 

23 I 9 0 4 3 5 6 4 3 

2 2 I 10 0 31•• 642 5 
21 E 90 25• 644 

20 I 10 5 29 5 643 

19 I 10 5 25 643 

18 E 10.5 33.5 643 

17 E 90 2 5 • 644 

16 E 10 0 12• 645 

15 I 85 18• 646 

14 I 9 5 23• 645.5 

13 I 9.0 25.5 64 3 5 
12 E 105 2 8 645 

I I E 8 5 2 7 646 
10 E 100 245- 646 
9 E 7 5 25 646 

B E - 28 -

NOT 
RECORDED 

I - - - I 644 
WE ST WALL 

NEARLY ALL 
OTHERS 

OBLITERATED 

WE ST WALL 

~ 
0 
a: 
§ 
a: 
l
o 
z 

2 24 
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Table 13. Beam Hole and Roof Beam Data (Tier B) 

TIER ·B:RS•2 {? N - 277 S cm) T IER B:RS•3 (? N - 267 S cm) 

WEST EAST X WEST EAST X 
I- a: 

I- a: 
C) C) la.I z a: z a: z ILi z a: z a: z I- I-

0 ILi 9 ILi ILi I- I- ILi a: 0 w a:: 9 ILi w la.I X w a:: ;:: I- I-
a:: 

I- I- I- ...J 
w X ti') ;:: I- I- I- I- I- ..J 2 (!) 

II) 
w X w w X :E C) a: ILi w X w ILi X X a:: 
CD a ILi X CD a X w CD 0 X CD a 2 ct w w 

:E I- ~ :E I- <:? 2 ct w :E I- C) :E I- <:? :E z ct Cl. :E z 
<( Cl. ct 0 X > 2 z <( Cl. w :E z ~ 

Cl. ct 0 X > 
:, 0 w w :, 0 w w w ILi :, 0 w :, 0 w w w <l ~ z u 0 0 X z u 0 0 J: CD <] <] a: z u 0 0 X z u a 0 ::t: CD <J 

NORTH WA L L NORTH WALL 
32 I 6 5 47 ,7 7 35 I 10 0 41 5 375 365 5 35 20 

NOT RECORDED 
31 I 10 0 44 3 76 5 34 I 70 4 1 5 374 36 25 3 0 2.5 (17 BEAMS) 
30 I 55 37 380.5 33 I 10. 5 4 1 5 373 3555 5 0 7.5 

29 I 12 0 57 376.5 32 I 14.0 42 368 376 20 85 R NOT RECORDED 

28 I 90 6 4• 378 30 I 13 0 4 1 372 382• 4 0 60 R 30 I - - - (21 BEAMS) 

27 I 10 5 445 376 29 I 110 35 5 372.5 357 0 5 4 5 =R 29 I - 83 -
26 I 85 49 3 76 28 I 10.5 34 37 2 360 3 0 45 R 28 I - 67 -
25 I I I 0 66 377 5 27 I 70 43 3 70 386 4 0 75 27 I 7 5 100+ 643 
24 I 10 0 57'.5 378 26 I 12 0 43 372 3775 20 6 0 26 I 100 72 643.5 26 E 95 3 4 6365 373 0.5 7.0 = 
23 I 7 5 39 5 37 8 25 I 100 44 373 3605 2.5 5 0 R 25 I 8 0 72 639 25 E 100 38 6335 377 20 55 

22 I 10 5 29 3 78 24 I 130 - 371 5 - 25 75 R 2 4 I 100 72 639 24 E 100 38 638 377 0 1.0 = 
21 I 75 55 379 23 I 100 4 7 372 5 379 25 65 R 23 I 7 5 42 640 23 E II 0 40 633 5 349 3.5 65 

20 E 135 6 0 374 5 22 E II 5 48 370 385 2 0 4 5 22 I 80 32 640 22 I 13 0 43 63 2 342 50 80 R 
19 I 95 64 376 20 I 95 4 5 3 69 38 6 0 70 21 I 80 72 64 0 21 E 95 34 632 5 373 1.5 7.5 R 

18 I 10 0 51 377 19 E 85 50 .HO 383 15 70 20 E 10 0 33 6 4 0 20 E 10 0 42 5 6 39 342 .5 0 IO : 
17 I 90 55 377 18 I 14 0 44 367 376 50 100 19 I 85 45 640 19 I 130 54 6 33 5 366 45 65 R 

16 I 80 87 378 17 I 14 0 50 360 414 60 18 0 R 18 I 85 4 1 644 18 I 12 5 465 638 354.5 4.0 6.0 R 

15 I 130 50 3 78 16 I 10 0 5 4 369 38 1 30 9 0 17 I 55 74 6 48 17 I 10 0 49 631:, 5 390 4.5 11.5 R 

14 I 8 5 52 379 15 I 12 0 - 373 - 4 5 6.0 16 I 60 56 6 49 16 I 6.0 4 5 635 5 368 - 10.5 = 
13 I 85 64 3 76 14 I I I 5 51 372 5 392 30 3 5 R 15 E II 5 60 644 14 I 10 5 64 6 39 5 391 10 4.5 

12 I 10 0 31 3775 13 I 14 0 49 373 357 4 0 45 R 14 I 6 5 7 2 644.5 13 0 95 - 6385 - 3.0 6 .0 

II I 90 67 377 II I 130 4 8 372 392 40 50 R 13 I I! ~ - 644 12 I so 435 6395 - 3.5 145 
10 I I I 5 64 377 10 I 12 0 52 374 5 39 3 05 2 5 =R 12 I 130 - 645 5 II E 90 48 639~ - 4.0 6 .0 R 

9 I 90 56 377 9 I 14 5 55 37 2 5 388 5 5 4 5 R I I 0 - - - 10 I 100 40 6 38 5 - - -
8 I 13 0 50 37 7 8 I 14 0 70 371 397 1.0 6 0 R 10 0 - - - 9 I 10 0 45 640 5 - - -
7 I 100 80 380 7 I 12 .0 56 373 413 2 0 7.0 R 9 I 55 46 5 6485 8 I 12.0 495 642.5 363 6.5 6.0 

6 I II 0 95 379 6 I 70 55 374 42 7 4 0 50 8 I 90 48 64 5 5 7 I 8.5 50 642 ~ 365 0.5 l.O : 

5 I 70 95 381 .5 5 I IQ Q 53 372 425 30 9 5 7 E 7 5 64 645 5 I 85 46 64i ! 377 1.0 3.5 

4 I 12 5 37 377 4 I 13.0 83 374 5 397 05 2 5 =R 6 E 70 44 646 4 I 80 45 643 ~ 356 1.0 2.5 R 
3 I II 0 55 377 3 I II 0 5 1 373 383 0 4 0 5 E 7 5 6 9 646 3 I 100 49 639~ 385 2.5 6.5 R 

2 I 80 4 1 377 2 I 12 0 4 8 37 1 5 36 6 4 0 55 75cm III I SS ING 2 I 9.5 - 636 ~ - - -
I I 10 5 50 37 9 I I 8.5 49 372 5 37 6 20 6.5 (4 BEAMS ) I I 9.5 - 6365 - - -

SOUTH WALL SOU TH WAL l SOUTH WALL SOUTH WALL 
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Table 14. Beam Hole and Roof Beam Data (Tier C) 

T IER · C: RS1t3 (310N-298S cm ) TIER · C:RStt-2 (282 N - 2745cm) 

WEST EAST 
;'.: 

WEST EAST J: 

n 
f- a:: <., 

z a: <.:> z a: z a: z w 
z 0:: z f- w w f- f- w 
Q w 0 w w 2 w a: 2 w w J: (/) 

a: f- f- a: i= f- f- _J 
w I er, a: f- f- w f- f- ..J 

~ a: 
f- w ~ ~ a: w .... .... J: ~ w w J: I (lJ 0 w J: I w [Il i5 w J: I [Il 0 w J: 

~ <l w 
([l 0 ~ f- ':? ~ f- ':? ::i' ~ w ~ .... ~ ~ f- I::'. w > a. ~ z a. <l I > ::i' z Cl. ~ z Cl. <l 0 J: ~ z <l <l 0 <l <l w 
::, 0 w w ::, 0 w w w <1 <1 ~ 

::, 0 w w ::, 0 w w w <J <J a:: z u 0 0 I z u 0 0 I co z u 0 0 I z u 0 0 I [Il 

NORTH WA L L NORTH WA LL 

5 4 I 70 3 4 643 5 5 4 E 10 24 6 40 368 30 35 

53 I - 22 5 6 : 8 5 53 E !30 23 638 355 5 - 05 

52 E - 19 638 52 I 9 49 6 4 0 378 - 2 .0 

5 1 0 - - - 51 I 6 0 35 640 - - -

50 0 - - - 5 0 I 10 4 5 63 9 - - -
49 0 - - - 49 I 90 48 640 - - -
48 E 9 5 31 6 4 55 4 8 I 10 35 63 9 3 7 5 05 65 ~ 
4 7 I 70 31 6 4 3 5 47 E 70 28 637 367 5 0 65 : .., 
4 6 I 65 28 64 3 4 6 I s o 33 637 5 3695 1 5 55 R -

4 5 I 70 4 2 6 4 35 4 5 E 9 0 26 6365 3 7 6 20 7.0 >-
44 I 75 30 6 4 2 5 44 I 6 0 36 637 5 3 7 4 15 50 "' N ORTH WALL N ORTH WA LL 

~ 
4 3 0 8 0 27 5 64 15 4 3 I 9 C 29 636 5 3 64 1 0 50 R ,.. 

a: 4 3 I 85 29 372 4 3 I 10 23 371 5 334 1.5 0 .5 

4 2 I 60 31 6 4 55 42 I 7 5 ! 35 639 3 7 3 5 15 65 z 4 2 I 10 5 26 372 4 2 I 70 30 372 5 3 38 3 .5 0 .5 

4 1 I 95 33 5 642 5 41 I 85 35 636 r ~s IO 65 R w 41 I 8 0 30 5 37 4 4 1 I 10 26 5 368.5 339 2 .0 55 

4 0 I 90 35 64 1 5 40 I - o 3 0 639 ' 2 20 25 4 0 I 10 28 5 372 5 40 I 65 27 5 3695 3375 35 30 -
39 I 7 5 31 5 6 4 2 5 39 I IC 32 6 36 ,; 70 25 65 39' I 75 25 3705 39 I 10 295 3705 336 25 0 

38 I 95 27 64 0 5 38 I 65 35 63 9 5 368 5 30 10 38 I 8 5 285 ' 3735 38 I 10 26 368 336 15 55 R E 

3 7 I 70 31 5 642 5 37 I 9 0 27 6355 369 5 20 70 3 7 I 10 36 :n o s 37 I 8 51 36 95 369 2 .0 1.0 ~ 
36 I 10 33 5 640 36 I 60 32 63 75 371 5 4 0 2 .5 36 I 9 5 28.5 372 5 36 I 90 31 369 5 3 41.5 05 30 :R li 
35 E 65 265 6 4 15 35 I 85 30 6 35 5 362 2.0 7.0 35 I 10 72 • 37 5 35 I 75 79 • 3695 4 33 25 5.5 

R t 
3 4 I 80 30 5 638 5 3 4 I 65 27 635 5 363 1.5 3 .0 34 I 8 0 82 3 72.5 34 I 95 71 3685 4 34 15 4 .0 .... 
33 E 8 0 25 5 638 5 33 E I :) 2 4 636 5 354 5 2 0 20 33 I 85 7 3• 37 1 5 33 I 7.5 9 4 369 5 4475 1.0 1.0 ~ 
32 E 80 25 5 632 5 3 2 I 6 :; 3 1 636 5 36 1 5 20 4 .0 32 I 75 30.5 369 5 3 2 I II 27 369 338 3.5 0 5 

31 E 80 295 63 1 3 1 I I (' 3 2 6345 366 ?O 3 0 3 1 I 10 4 2 369 5 31 I 70 5 1 366 5 3 73 30 1.0 

30 E 10 31 632 30 I - (' I 38 635 5 366 5 30 3 5 30 I 65 36 5 373 '\ ?-0 E 10 .5 2 7 5 368 5 344 4.0 5.0 

29 E 65 30 634 29 I 1:i 33 633 367 35 2 .0 29 I II 23 5 370 29 I 85 30 369 3335 25 LO 

28 0 - - - 28 I 7C 33 63 4 5 - - - 28 I 8 0 295 369 28 E II 26 3695 33!v 30 0 .5 

27 0 - - - 27 E I 6. 0 1 32 633 5 - - - ,._?__ I 10 5 27 :no 
26 0 - - - 26 E 6 0 32 63 05 - - - 2". ' 7 5 30 369 

25 E 6 0 36 6355 25 E I 9 5 - 629 - 35 6 .5 z~, I II 23 5 369.5 
24 E 95 35 5 634 5 2 4 E 7.5 305• 629 5 369 • 20 50 24 I 65 34 370 5 

23 I 70 38.5 633 5 23 I I() 5 26 630 367 5 3.5 3.5 23 I 10 5 21 371 
22 E 90 305 632 5 22 I I 7 5 39 631 3 7 2 15 I 5 22 I 75 37 370 

21 E 70 285 632 5 2 1 I 10 39 5 1 63 1 370 30 05 21 I 8.5 33 368 5 
20 I 9 0 24.5 6 32 20 I 6 0 4 2 632 5 3€'-8 5 30 05 20 I 75 30 367 

263cm MISSING 

19 I 65 31 5 631 5 19 I 95 3 5 631 5 369 30 0 19 I II 28 368.5 (15 BEAMS) 

18 I 90 29 5 633 18 I 78 45 5 63 1 5 3-6 5 20 15 18 I 85 29 369 
17 I 7.0 39 5 633 17 I 11 ::; 33 6 27 37 3 5 4 5 60 17 I 105 26 369 
16 I 80 33.5 632 16 I ~c 35 631 5 369 5 IO 0 5 16 I 70 24 369 
15 I 70 36 5 632 5 15 ! ' () 31 5 6 29 5 370 30 30 15 I 9 5 22 368.5 
14 I 11 5 36 630 5 14 I - 5 36 6305 37 3 4 0 0 14 I 70 26 3695 

13 I 4 5 36 636 5 13 I 55 295 632 5 .371 5 4 0 4 0 13 I II 5 22 3 67 
12 I 105 33 5 632.5 12 I B 8 36 6315 370 2 5 10 12 I 7 0 33 5 3675 12 I 11 .5 315 368 340.5 3 .5 0 .5 

I I I 5 5 33 5 636 II I 9 ~ 33 5 632.5 366.5 35 35 II I 10 28 5 367 II I ao 38 367.5 342 20 05 
10 ~ 10 33.5 63 3 10 I :-.o 3 4 .5 633 5 3575 30 0 .5 10 I 65 30 5 367 5 10 I 10 5 34 36 7 340 40 0 .5 

9 I 65 33 5 6 3 2 5 9 9~ 34~ 632 37 1 30 0 5 9 I 10::0 2..5 366 9 I 7 5 37 368 5 337 30 2 .5 

8 I 8 5 38 5 633 8 I 55 32 5 6 3 4 5 3 - 0 3 0 1.5 8 I 65 33 366 8 I 10 33 370 341 35 40 

7 I 7 5 41 6 3 3 7 I I I 28 6 3 2 5 3675 35 0 .5 7 I 10 5 32 36 55 7 I 8 .0 32 5 373 339 2.5 7.5 
6 I 10 37 632 5 6 I BC 295 634 5 365 20 2 0 6 I B O 32 365 5 6 I 10 32 370 3385 20 45 

..i....!... 7 0 4 3 633.5 5 I 13 5 - 63 2 .5 - 65 1.0 5 I II 5 26 365.5 5 I 7.5 4 3 37 1 5 343 5 4 0 6 .0 
4 I ? O 32 632 .5 4 I 5 5 - 637 5 - 35 5 0 4 I 8 0 34 .5 366 4 I 9 0 30 370 5 339 2 0 45 

3 1 1 0 32 633 3 I II 37 633 5 36 7 4 0 0 5 3 I 10 35 366 3 I 70 2 9 371 5 33'3 3.0 55 

2 ·<> 285 632 5 2 I 70 42 636~ 36,8 5 2.0 4 0 2 I 8 5 38 366 2 I 9 .0 27 370 5 339 05 4 5 = 
f----, . 

36 633 5 I BC 4 0 6.35 5 3 7 4 15 2 .C I I I h 5 I I I 10 365 368 I I 85 28 3705 338.5 I 5 2 .5 

SOU TH WALL SO UT H WA LL SOUT H WALL SOUTH WA LL 



Table 14.--Continued 

TIER ·C : RS•4(317N -317S cm) 

WEST 

z a: 
a: 2 w 
w I- .... 
CD o W 
~ z ~ 
::, 0 <( 
z u o 

I 
l
o. 
~ 

I
I 

"' w 
I 

53 I 8 0 39 9095 
52 0 -
51 0 -
50 E 80 43• 908 

49 E 8.5 41 . 5 9 08 5 
118 cm M I SS ING 

(8 BEAM S) 

40 E BO 44 5 903.5 

39 0 - - -
38 0 - - -
37 E 8. 5 49.5 9005 
36 E 90 54 5• 9 0 1 

35 E 8 .5 545• 90 15 

237 cm MI SSING 

(16 BEAM S) 

EAST 

I 
l
a. 
w 
0 

437cm MISSIN G 
(31 BEAMS) 

I
I 

"' w 
I 

22 E 8.5 33.5 897 5 
21 E 10.0 415 8985 

20 I 6 5 39 899 5 
19 I 10.0 36 897 5 

18 I 7 5 48 9035 18 0 - 29- - 394- -

179 cm M I SS ING 

( 12 BEAMS) 

17 0 - 29- -
16 E 6.5 26 5 897 5 
15 E 10 5 32.5 896 

14 I 7 0 29 8965 
13 I 80 315 8935 
I 2 I 6.0 36 896 5 
II O - 36 5- -

10 E 6 0 395 8995 
9 E 70 34 + 897 5 
8 I 8 5 4 0 898 5 
7 E II O 3 4 898 
6 I 6.5 29 899 5 

5 I 6 0 36 5 90 6 5 I 9.0 30 899 5 383.5 3.0 6 5 

46 cm M 5SING 
(38 EA MS) 

I 75 41 906 
SOUTH WA LL 

4 I 70 4 0 899.5 
3 0 2 1 5 -
2 I 55 18 9 0 2 5 
I E 10 5 

SO U-TH . ._W_ A_ L~.L~ -t--~.L.....-L..--'-1 
- 899 5 3 58• 3.0 6 5 

227 
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Table 15. Beam Hole and Roof Beam Data (Tier D) 

TIER O: RStt2 (273N - 298S cm) TIER · O. RStt3 (280N- 300$ cm) 

WEST EAST I WEST EAST I 
f-

a: f- a: 
l'.) l'.) w z a: z a: z w z a: z a: z f- f-Q w a: Q w w f- f- w a: Q w a: Q w w w L&J 

a: f- f- f- w f- f- f- ...J w I <fl 
w f- f-

f- w f- f-
f- ...J I <fl 

w I I w I I ,; l2 a: w I w I ~ ~ a: 
(D 0 w 

f- CD 0 f- ~ 
,; <t w w CD 0 ,; f- ::t: CD 0 ,; f- I ~ <t w w 

,; z ,; a. l2 ~ z ,; a. <t 0 > ~ z a. l'.) :i: z a. l2 <t 0 > 
0 <t w w ::, 0 < w w w I w ::, 0 <t w w ::, 0 

<t w w w ::t: w ::, 0 <l <l z u 0 0 I z u 0 0 I (D <J <J a: z u 0 0 I z u 0 I CD a: 

30 I 8 0 32 5 378 30 I I I 0 67 37S 372 5 30 0 53 I 65 33 5 648 5 53 I 10 0 34 646 34 75 3.5 2.5 

29 I 10 0 31 376 5 29 E 80 ">8 :3 7 4 363 20 2 5 52 I 90 32 64 2 ~' 52 I 55 29 6 4 7 3 41 5 35 4 5 

28 I 9 0 37 375 28 I 10 0 49 5 375 36 1 5 10 :::i 51 I 70 3S 64 0 51 I 10 0 39 642 5 3 55 30 25 

27 1 15 0 37 374 5 27 1 9 0 49 3 75 362 6 0 '.)5 50 1 90 34 5 637 5 50 I 65 40 6 4 2 356 2 5 45 

26 I 10 0 38 3-7 26 I I i 5 54 5 3 73 368 5 I 5 4 0 49 I I I 0 3 1 5 638 11 9 I 10 0 3 4 643 5 3 4 7.5 1.0 5.5 : § 25 I 11 5 33 5 3 75 25 I 95 53 373 363 5 2 0 2 0 48 I 90 2E 638 4 8 I 65 42 642 3505 2 5 4.0 

24 I 10 0 30 37 5 24 I II 5 60 5 371 368 5 I 5 4 0 4 7 0 I I 0 26 • 638 47 I 100 31 642 340• 10 4.0 R ~ 
23 E 10 5 25 3 75 23 I 100 63 3 73 367 cs 2 0 4 6 E 10 0 305• 636 5 4 6 I 75 26 64 1 340 • 2.5 4.5 R ~ 

22 I 9 0 28 5 375.5 22 I 12 5 62 3 7 1 I 36 8 5 35 45 4 5 I 110 32 5 63 5 4 5 1 1')0 38 6405 35 4.5 10 55 R ~ f-
21 I 13 5 39 374 21 E 95 68 3 73 5 3 86 4 0 '.) 5 44 E 9 0 28 5 637 44 I 75 34 639 5 34 7 15 2 .5 R z 

w 
20 I 11 5 44 5 376 5 20 I 11.0 55 5 372 5 379 0 5 40 = 4 3 E 70 27 63 7 4 3 I 10 5 4 0 637 352 35 0 

19 I 9 0 52 5 3 70 - - - 42 0 70 21 • 64 0 4 2 j 70 29 638 5 3345• 0 1.5 -- 4 1 E 10 0 34 6 42 4 1 I 100 34 637 5 3 53 0 4 5 
40 E 9 0 3 5 640 40 I 75 36 6385 356 5 15 1. 5 
39 I II 0 395 6405 39 I 100 44 636 5 3695 1. 0 40 

38 E 65 36 64 1 38 I 65 37 637 35 9.5 0 40 
37 I 70 35 6 40 37 I 100 35 636 357 3.0 40 
36 E 13 0 32 641 ~6 I 85 40 635 3595 4.5 60 

35 E 6 0 32 5 636 35 I 100 44 5 636 365 4.0 0 
34 0 8 5 29 636 34 I 8 0 455 636 363 05 0 

33 E 100 31 5 638 33 I 95 48.5 636.5 36 9 05 1.5 
32 E II 0 39 642 

31 0 100 29 64 4 5 

30 0 10 0 29 645 161 cm MISSI NG 

191 cm MISSI NG 29 0 95 30 646 ( 9 BEAMS) 

(7 BEAMS ) 28 0 11 5 29.5 646 

357 cm MIS SING 
2 3 E 75 4 1- 6375 (13 BEAMS) 
22 E 90 34.5 637.5 

21 E 6.5 32.5 637 

20 E 8.5 40.5 637 
19 E 7 5 31.5 6 38 .5 
18 E 11.0 41 .5 638 
17 E 7.0 405· 640 
16 0 8.5 40- 6 395 

15 I 9.0 51- 640 
14 0 10.0 38- 639 

NOT RECOROEO 13 I 8.5 37.5 640 
(27 BEAMS) 12 0 9.5 29.5 640.5 

II I 10 59 378 - - - 11 0 70 29 5 642 
10 I 13 41 378 5 - - - 10 0 8.0 28.5 64 1 5 
9 I 9 505 380 - - - 9 E 6.5 24- 644.5 
8 I 10 52.5 381 5 - - - 8 I 8.5 24 64 4.5 
7 I 10 62 382 - - - 7 I 65 25 645 

6 I 95 3 1.5 378 6 I 11 48 5 382 375 15 4.0 6 I 9.0 25 5 645 
5 I II 34 374 5 5 I 10 49 384 37 8 IO 9.5 5 I 7.5 31 .5 647 
4 I 12 5 25 376 4 I 14 445 3845 365 5 I 5 8 5 4 I 90 24.5 646.5 
3 I 12.5 36 5 3755 3 I 9 34 38 9 366 5 35 135 3 E 70 21 650 
2 I 8 435 3775 2 I 10 40 384 380 5 20 6.5 2 E 9 5 3 1.5 651 
I I 10 3 1 3 75 I I 7.5 33 38 4 362 25 90 I E 75 32.5- 652 

SOUTH WALL SOUTH WA L L SOUTH WALL 
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';rable 16. Beam Hole and Roof Be am Data (Tier E) 

TIER ·E : RS**2 (281E-298W cm) TIER·E : RS•3 

NORTH SOUTH :x: NORTH SOUTH I- a: I!) 

z a: z a: z w z a: z a: 
Q w w w I- I- w ~ w 2 w a: a: 0 

I- _J w :x: V) a: a: 
w I- I- :x: I- w i= I- ~ I!) a: w ~ 1--' :x: I- w I- I- ... 
ctl 0 w :x: CD w :x: :I: 2 <t CD w :x: CD 0 w % X 

~ I-
~ 

0 2 I- I!) w w a :E I- I!) :I ... C) 
:E z t'l. ~ z "" a.. w <t 0 I > ~ z a.. ~ z 

"" 
0.. w :::> 0 <t w w :::> 0 w w w :::> 0 ~ w w :::> 0 w 

z u 0 0 I 
..,. u 0 0 I CD <J <J a: z u 0 0 I z u 0 0 :x: 

116 cm MISSING 
10 3 ; m MISSI NG 1:33 cm MISSING 

(6 b C:: AM S) ( 8 BEAMS) 
(7 BEAM S) 

61 I 7.0 2~ 3825 - - - 55 I I(\ 5 53 6425 

60 E 8.5 - 384 60 I 110 295 382 - 25 20 54 I 10 5 34• 6405 

59 I 85 40_ -~ 62_ 59 I 70 29 3825 3~0 15 40 53 I 9 0 47 646.5 

58 I 7 5 40 384 58 I 10 .0 ~ 2 3815 3 53 25 2.5 52 I 75 54 643.5 

57 I 12 5 32 5 384 57 I 6 5 38 3825 351 5 6.0 2.5 51 I 80 53 645.5 

56 I 60 40 382.5 56 I 9 5 38 382.5 359 3.5 0 50 E 8.5 67 641 

55 I 85 37 5 382 55 I 6 0 38 381 5 356.5 2.5 05 4u I 10 5 605 642 
54 I 6 5 355 3825 54 I 80 41 3815 357.5 15 10 4 ~ I 7 5 58 6415 

53 I 10 0 33 384 53 I 7.5 43 3815 357 2.5 2.5 4 7 E 10 0 42 .5 641.5 

52 I 65 33 384 52 I 70 4() 5 38 15 354.5 0 5 25 4 6 I 85 30 642 
':, ! I 9 0 34 5 38 4 51 I 75 4 65 3815 36 2 15 25 45 I 60 31.5 641 

~°- I 85 34 383 5 50 I 65 48 381 5 3 63 20 20 R 44 I 85 33 641.5 

49 I 5 5 31 382 49 I 85 4 9 3815 36 1 30 05 
(?) cm M IS SING 

43 I 7 0 57 642.5 
(? ) BE AMS 

48 i 100 35 382 5 48 I 6 0 4 5 381 5 361 40 10 42 I 100 37 641.5 
47 I 65 34 382 4 7 I 80 48 382 363 1.5 0 41 I 75 335 640.5 
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The base of this zone was the top of a wall course. The eleva

tions in many instances record where some irregularities in the height 

of the courses were corrected by adding a lense of wall material to make 

the top of the course more level (Figure 58). In spite of this, my 

studies also show that the surface on which the roofs were built varied 

as much as + 12 cm from a level plane. Although the roofs of tier B 

and C were built on top of the same wall course, the wall from one side 

to the other varied as much as 8.5 cm. The same was true for tier D and 

D, where the variation was 11 cm. From one end of a wall to the other 

the amplitude of variation ranged from 0 to 14.5 cm. From one side of a 

room space to the other the variation was 0 to 13.5 cm. As Mindeleff 

(1896:309) truly said, "The building was constructed by crude methods, 

thoroughly aboriginal in character, and there is no uniformity in its 

measurements." 

The narrow zone of wall material surrounding the beam holes 

indicates that when the beams were laid down on top of a wall course 

they were mudded into place (Mindeleff 1896:314). While the tops of 

the beams were rarely level with one another, and a set as a whole 

usually undulated somewhat both east-west and north-south, the amplitude 

of such variation was nowhere more than 13.5 cm. Both large and small 

beam holes are present and the base of the smaller hole is often 

slightly higher than that of the adjoining larger holes. The centers 

of the beams were thereby made more level with one another. This tech

nique probably tended to improve the strength characteristics of the 

roofs. 



232 

Figure 58. Tier A, close~up of roof zone, RS~2/3, looking north~ 
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As work progressed, it was quickly noticed that there was a 

general pattern in the arrangement of big and small beam holes. They 

formed an ordored series of big-little-big-little, and in the opposite 

wall the corresponding series was little-big-little-big. Since trees 

have a natural taper, and the beam specimens we have (see Chapter 7) 

show that the natural taper in nearly all cases was not modified by 

man, one may conclude from this evidence (Pinkley 1926) that: (1) each 

beam spanned the whole room space, and (2) the beams were laid alter

nately with the big end first on one side and then on the other. Such 

a procedure would have increased the strength of the roof. It also 

suggests that a post support system was not needed to hold up these 

beams, thus confirming that they were the primary beam supports in the 

Casa Grande roofs. Further confirmation comes from the fact that there 

is evidence for 54 beam holes from the tier Cr R.S. #3, roof in the east 

wall and also 54 in the west wall. The only other place where a full 

count is still possible on both sides of a room space is in the tier B, 

R.S. #2, roof. Unfortunately, that roof was clearly rebuilt and its 

interpretation poses many special problems that will be discussed in 

detail below. 

Based on the density of beam holes in intact portions of the 

beam rows, and measurements of the length of the missing portions, it 

has been possible to calculate estimates of the total number of beams 

that were once present in each roof. The figures derived for opposite 

walls of the same room space in only two cases differed by more than 

two beams. The exact length of the missing portions was also an 

estimate in both those cases. Thus the evidence supports the hypothesis 
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that in general the same number of beam holes was present on either side 

of the same roof. In Tables 12-16 the calculations were corrected in 

line with this inference so that the intact beam holes could be numbered 

in a way that would facilitate further comparisons. The total number of 

paired beam holes in the 11 roofs of the Great House I estimate at 572; 

however, 142 of these are in roofs with bundle impressions in the "beam" 

sockets along one wall. 

The spacing between the beams was generally small, ranging from 

0 to 33 cm, although most beams were between 5 and 10 cm apart. There 

are two exceptions to this rule: one is again the peculiar second story 

roof in tier B, and the other, also a second story roof, is in tier D. 

While the spacing in those roofs is greater than average, so too is the 

frequency of larger-than-average beams. Since larger beams are 

stronger, it is likely that the builders decided that fewer beams than 

usual were required to build an equally strong roof when extra-large 

beams were used. 

The class of small beam holes ranges in diameter from 4.5 to 

10.0 cm, while the range for the large holes is 8.0 to 10.5 cm. The 

mean beam-hole diameter for the biy and small classes were computed in 

the seven cases where that was possible (Table 17). The overall mean 

for the class of large beam holes is 9.87 cm and for the class of small 

beam holes it is 7.63 cm. Beam holes 11.0 cm or greater are unusual, 

accounting for only 95 out of a measured sample of 598 (15.9 per cent). 

Since 36 of these cases are not due to wooden beams but to bundles of 

sticks (see below), a better estimate of the frequency of extra-large 

beams is 59/525 (11.2 per cent). Their distribution is interesting. 



Most of them (66 per cent) occur in second story roofs. Judging by the 

beam holes in the west wall, second story, of tier B, at least 28 per 

cent of the beams there had one end 11.0 cm or greater, while our 

sample of the second story roof in tier D indicates that over 70 per 

cent of the beams there were in this extra-large class. Looking at the 

small end of these extra-large beams where our sample permits, one finds 

that those in tier C and some in tier C are only'6.5-8.0 cm in diameter, 

while those in tier D and some in tier E are 8.0-12.5 cm in diameter. 

The former range, as expected, falls well within the usual range for 

small beam holes; the latter figures, however, fall within the range 

for large beam holes. Two conclusions are warranted by these facts: 

(1) probably different species are represented in the class of extra-

large beams; the taper of juniper beams is generally greater than that 

found in pine or fir; and (2) it is likely that some trees were cut in 

half to make two beams from one tree. The ends were then sorted by size 

class and a pile of larger ends was used to build tier D. If so, that 

also means that the number of trees cut and transported to build the 

Great House was less than the total number of beams. 

Roof Entryways 

The narrow spacing between the beams and the evidence that each 

beam spanned the whole room space led to the hypothesis that there were 

no roof entryways or hatches in the Casa Grande. This hypothesis proved 

useful in that it led to the idea that each story in the structure was a 

separate functional unit and led me to compare other structures in Compound 

A with the Great House on that basis. However, there is evidence that the 



no-entryway hypothesis is false. In the first place, Fewkes (1912:89) 

inferred that other room spaces in Compound A did have roof entryways 

because he found no doorways or other passageways in the quite high wall 

remnants that he excavated. Secondly, since the no-entryway hypothesis 

was premised on the conclusion that the big-little/little-big beam hole 

pattern was all-pervasive, a way to test it was to systematically 

compare the sizes of the beam holes that were opposite one another. 

The column in Tables 12-16 labelled "reverse" shows the findings for 

this study. Each time there was a reversal in the big-little/little-big 

pattern, an "R" was recorded. If the difference in size between the 

paired beam holes was only 0.5 cm or less, they were considered equiva

lent and an equals sign was recorded in the "reverse" column. 

A cluster of reversals and equivalent beam holes was found in 

four out of seven roofs where comparisons were possible. No patterning 

of reversals occurred in the two roofs in tier B, yet another indication 

of the peculiar character of those roofs. No reversals were found in 

the sample of the second story roof in tier D either. 

The clusters of reversals in the typical beam hole pattern is 

evidence that a roof entryway was located in the section of roof where 

a cluster occurs. All four clusters are near one end of the room 

spaces, and three are on the same end, to the right of the east door as 

one enters. The length of the interval marked by the clusters of 

reversals is 130 cm in tier C, R.S.#2; 113 cm in tier C, R.S.#3; 100 cm 

in tier D, R.S.#3; and 105 cm in tier E, R.S.#2. These figures are 

about what one would expect if a roof entryway accounts for the irregu

larities in the beam hole pattern. There would be no special reason 



237 

when laying beams down along the sides of an entryway to alternate the 

big and little ends as was done otherwise. The length of the beams on 

either side of an entryway would be less than half the size of the 

regular beams. Since the difference in diameter of paired opposite beam 

holes are mostly between 1.5-3.5 cm, most beams half the normal length 

would have equivalent end diameters. As no advantage would result from 

pairing big and little beam segments, the beams on either side of an 

entryway would probably be paired at random. That would produce many 

"reversals" in the regular pattern and i;hus the hypothesis of an entry-

way accounts for the clustered irregularities. 

Another fact also supports the inference of roof entryways, and 

it leads to the perception of a second entryway in the second story roof 

in tier E. When beam-length estimates were calculated by adding the 

width of the room space to the sum of the opposite beam holes (see 

below), fairly tight clustering of the beam lengths for each room space 

was found (Figure 59). Exceptionally long or short beam lengths were 

often present, however, and the place they most often occurred was in 

the intervals inferred to be the locations of roof entryways (Tables 

12-16). Once this was realized, I looked again at the distribution of 

extreme beam-lengths and discovered a cluster of them occurs in the east 

end of the tier E, second story, roof. An "R" and an "equals sign" in 

the reverse column confirm the presence of an entryway there. The 

number of beam holes in the five clusters is six (three cases) or 

sr'ven (two cases) . 

There can be little doubt, then, that there were roof entryways 

in the Great House. The fact that there were roof beams on either side 



Tier/Room 
Space 

8/2 

8/3 

C/2 

C/3 

0/2 

0/3 

E/2 

T 
0 
T 
A 
L 

em 

TOTAL N = 27 

x = 377 

S= 17.9 

TOTAL N=l79 
x=365.4 

S= 19 .1 

<t 
r() 

N=Number in sample 

o =Length of I ull I e ngt h 

0 
0 0 

• 0 0 
0 • e o 

e oo e oe o 
e oo • 

X = Sample mean 

roo f beam 

0 0 
e oo o o 
e oo o o e 

USED N =104 
x = 358.9 

5=12 .4 

S = Sample st a n dar d dev1ation 

• =Measurements i n entrywoy 1nterva l s o r tn roofs exh tbtli ng bundle impress 1ons 

0 

Figure 59. Histogram of full -beam length data. 

238 



239 

of the entryways suggests that they were positioned somewhere near the 

middle of the room spaces. Assuming that their positions conformed to 

a general pattern, the north and south tier would have had two in each 

roof, and the three middle tiers would have had one in each roof, for a 

grand total of 15 roof entryways. The regularity in beam holes opposite 

entryways can be used to infer, further, that 92-102 pairs of the 572 

paired beam holes in the Casa Grande were opposite entryways. Assuming 

that no full-length beams were present in the roofs where bundle im

pressions occur (see below), that would mean that on the order of 636-

640 separate roof beams, 362-366 full-length ones and 270-278 half-

length ones, were used to build the Casa Grande. These figures are 

derived by adding 64 or 68, the number of beams opposite entryways in 

the eight roofs where bundle impressions do not occur, to 572. Then the 

total number of half-length beams—the number opposite entryways in the 

eight roofs plus the 142 half-length beams in the three roofs with 

bundle impressions—is subtracted to arrive at the number of full-length 

beams. 

There is now no way to objectively determine how wide the entry-

ways were. As for how the beams were held in place on either side of 

the entryways, at least two methods are possible: (1) they could have 

been supported from above by tying the beams to a small beam running 

along the edge of the entryway perpendicular to the primary beams; or 

(2) they could have been supported from below. At present there is no 

evidence one way or the other as to which of these methods was used. 

If the support did come from below, however, posts set in or on the 

floor may have also been used. The only possible way still remaining 
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by which this hypothesis can be tested is to look for evidence of post-

holes in the top of the first story fill. Since the fill is now sealed 

with a layer of cement and some portion of it has certainly been 

disturbed by erosion, vandalism, or inadvertent excavation, it must be 

admitted that the chances of definitely settling this issue are rather 

slim. 

Beam Lengths 

If pairs of opposite big-little beam holes are the result of a 

single beam that spanned the whole room space, then the lengths of those 

beams can be calculated by adding the width of the room space to the sum 

of the depths of opposite beam holes (Tables 12-16). Histograms of 

those figures broken down by roof and then totalled for the seven cases 

where estimates are possible (Figure 59) show that the mode of the 

summed distribution is 369 cm, but that several more or less distinct 

clusters peak at 339, 357, 362, 369, 373, and 386 cm. Only 15 estimates 

are greater than 389 cm, and seven of those are greater than 410 cm. 

Nearly all of the cluster centered on 339 cm, occurs in the second story 

roof of tier C. The remarkable fact that the three largest length 

estimates also come from that roof eventually led to the discovery that 

they also occur in a section of the roof where an entryway is thought to 

exist (see above). If so, there were no beams as long as the extra-long 

estimates indicate. Instead, the builders used beams of variable 

lengths on either side of the entryways, but all of them were probably 

less long than the sum of a given beam-hole depth and half the width of 

the room space. Although short pieces like this might have been 
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produced from what was left of a tree after a full-sized beam was 

manufactured, the sizes of the 66 beam holes opposite the entryways in 

the sample does not support that hypothesis. Most of them (65.2 per 

cent) fall within the range for big butt ends, and all but one of the 

rest are within 2 cm of the overall mean of 7.63 for small butt ends 

(Tables 12-16). 

Once the beams opposite entryways are subtracted from the 

sample, the distributions of full-length beams in each roof can be 

examined (figure 59). Those in the second and third story roofs of 

tier C, and the second story of tier E, cluster tightly, while those in 

the second and third story roofs of tier B cluster fairly well (Figure 

59). In contrast, the figures for the second and third story roofs 

in tier B do not cluster and they account for a high percentage of the 

largest figures. These data lend further support to the hypothesis 

discussed below that the tier B room spaces should not then be taken as 

true measures of beam lengths. Subtracting them leaves a sample of 104 

whose mean is 358.9 cm with a standard deviation of 12.4 cm (Table 17), 

the range is 334-385 cm. There is not good evidence that roof beams 

any longer than this ever existed in the Great House, and it appears 

reasonable to accept the sample mean of 358.9 cm as the mean for all 

362-366 full-length beams used in the structure. 

An estimate of the average length of beams opposite roof entry-

ways can be calculated by taking half the mean for the full-length 

beams minus the width of the entryway (say 50 cm). That gives a figure 

of about 154 cm. It would appear then that about 270-278 beams in the 

Great House were only a little over a meter and a half long. 
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How many trees would have had to be harvested to build the Great 

House roofs? At the rate of one tree per beam, the data suggest a 

maximum figure of 640 trees. The extra-large beams in tier D may be the 

result of manufacturing two beams from a single tree. Some of the half-

length beams may also have been produced in this way, although there is 

little definite evidence of this. Nevertheless, a minimum figure may 

be obtained by assuming a rate of two beams per tree. The minimum 

number then suggested by the data is 320 trees, but with the proviso 

that the true figure is probably closer to the maximum than to the 

minimum. Having already shown in Chapter 6 th^t the Great House was 

constructed during a single building episode, it may now be concluded 

that about 550 trees had to be harvested and manufactured into about 

640 roof beams which must have been accumulated all at one time at the 

building site. How that nay have been done is discussed in Chapters 7 

and 14, where an hypothesis that the roof beams were brought to the 

building site via an exchange network is suggested. An alternative to 

that hypothesis, and the implications the beam-length data have re

garding the design of the Great House, will now be considered. 

Although the overall range of full-length roof beams is quite 

narrow, within it there are three distinct modes that correspond to the 

means found for individual roofs. If the roof beams were traded into 

Casa Grande, should we expect them to have this multi-modal distribu

tion? If not, could the available beams have been cut up to produce 

the modal classes? Experimental work is needed here: although seasoned 

dead wood nay be very difficult to cut with a stone axe (O'Bryan 1949), 

how long after a tree is cut down is the wood still amenable to 
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stone-ax cutting? It is interesting in this regard that the beams 

opposite entryways were not cut to a uniform length. If the size and 

shape of the Great House room spaces were planned ahead of time, the 

data on full-length beams could be explained by proposing that the Casa 

Grandeans went out and cut beams to the pre-designed lengths. On the 

other hand, since it may in fact have been difficult to obtain enough 

trees of the required lengths (for a variety of reasons), it seems 

quite possible at this stage of our knowledge that the beam lengths 

actually extracted and made available at the building site determined to 

some degree the size of room spaces that could be built. In other 

words, they may have "made do" with what they had. The fact that three 

roofs in the Great House were partially built using bundles of sticks 

instead of roof beams is evidence, however, that limitations aside, 

there was an original design that defined the goal of the construction 

activity. Those three roofs also underline the fact that suitable roof 

beams were a scarce resource within 50 miles of the Casa Grande 

(Chapter 7). 

Three Exceptional Roofs 

The evidence of the primary roof supports for three roofs in the 

Casa Grande departs radically from the rest. The roofs are the two in 

tier B and the third story in tier E. The row of beam holes in the 

outer walls in all three cases conforms to the normal pattern found 

elsewhere. The round, smooth holes clearly held wooden beams and the 

pattern of big-little-big-little is also present. The holes in the 

opposite walls of all three room spaces, however, are not round in most 
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cases and they do not indicate the presence of wooden beams. Instead, 

bundles of sticks apparently were what were mudded into place. The 

edges of the holes are crenelated, along the sides are a series of 

parallel grooves the size of wooden sticks and saguaro ribs, and in the 

butt ends of the holes there are often a group of randomly aligned small 

impressions from the ends of the sticks (Figure 60). The size of the 

bundle diameters is greater on average than the usual large wooden 

beams. 

It was possible to count the total number of beam holes in only 

one of these three roofs, the second story of tier B. Comparable data 

are preserved in the third story roof in tier B, but not the one in tier 

E. On the west side of the second story roof in tier B there were 32 

holes formed by wooden beams (in three instances, 2-3 small beams may 

have been set in the same hole)> on the east side there were 35 holes 

formed by bundles of sticks or, in a few cases, by wooden beams. Thus 

there is reason to question whether one beam or one bundle of sticks 

extended across the whole room space. 

What was the system of primary supports in these three unusual 

roofs? Two hypotheses have been generated to account for the evidence. 

Neither one is entirely satisfactory since it is impossible to 

critically test them. They are worth presenting, however, if only to 

stimulate further thinking about this intriguing problem. 

1. As suggested by Lynette Shenk, the first hypothesis proposes 

that the bundles were used when an original roof beam was 

replaced. There is evidence in the second story of tier B that 

the room space burned; many of the beam holes on the west side 
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Fi'gure_ 60. Tier E, close"""up of impressions left by bundles of sticks 
used in roof construction, north wall, RS~3 roof, looking N. 
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have evidence of burning on their edges, but not one of the 

holes on the east side has any evidence of burning. Thus 

perhaps a fire made it necessary to re-build the original beam 

roof. On the other hand, not a shred of positive evidence of 

an earlier series of beam holes could be found on the east side 

of that room space. The wall material is not unusual and the 

contact of it with the wall courses above and below is not out 

of the ordinary either. 

The third story roofs of tiers B and E also exhibit some evi

dence of fire. On the east side of the former, what looks like a wad 

of intrusive wall material was observed between holes #5 and #6. Bundle 

impressions w"re present on this "intrusive" wall material, but then so 

were they present in many cases on wall material that did not look 

intrusive. The holes in the north side of the tier E third story roof 

were eroded away except for their butt ends. The impressions from 

bundles of sticks were clearly evident, but there is no question here 

that the original wall material is what is present. Unfortunately, the 

roof level opposite this section of the north wall is missing. 

Suppose, nevertheless, that an original beam roof was replaced. 

To put a new beam in place was a difficult task. To span the room, the 

new beams must be longer than the width of the room, and the arc the 

beam must be moved through to put it in place has a radius wider than 

the width of the room. Thus the possible purpose of a bundle of sticks 

becomes clear. They may serve to extend the length of a replacement 

beam so it will span the whole room space. However, the crenelated 
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appearance of the holes and the bundle impressions prove that the 

bundles were mudded into place at the time they were set in the walls. 

That would mean that the slot in the wall along the row of beam holes 

was broken out and then repacked with new mud. Now, we have seen that 

there is no direct evidence that this was done subsequent to the 

original construction of the room space. Furthermore, if the roof slot 

was cleaned out, why was it then necessary to use bundles to extend the 

beams? Or were the new beams too short to begin with? 

There is yet another weakness of the first hypothesis. Many of 

the bundle holes in the second story of tier B were at some later time 

packed with fresh mud around round, wooden beams (Figures 61, 62). How 

is it that beams could be used to replace a roof in one instance but 

bundles of sticks were necessary to replace it at an earlier time? 

2. The second hypothesis holds that a system of posts set in or on 

the floor was used to hold up beams parallel to the long axis 

of the three room spaces, Beams were then set on these down 

one side of the room spaces, and bundles of sticks sat on them 

down the other. Thus there was no need for the beams to span 

the entire room space. The reason for such a system is that the 

available beams were too short. 

A post-support system would have provided a way to still use 

half-length pieces without giving up the original design of the struc

ture. An alternative way to solve the problem, as we have seen, would 

have been to use bundles of sticks to extend the length of the short 

pieces. There is little question that a post-support system would have 



Figure 61. Tier B, plugged primary~beam holesj east wall, RS~2, 
looking E. 

'Figure 62. Tier B, close-up of plugged primary-:"beam hole., east wall,. 
RS~2, looking E. 
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been stronger. In that case, the bundles of sticks, saguaro ribs, and 

reeds (all loca lly available material) would have been used to span 

only half to one fourth of each room space. 

Several facts can be accounted for by the hypothesis of a post

support sys _.e m. First, the depth of the beam holes in the west wall of 

the second story of tier Bare greater than average, yet not so deep 

that a beam that only spanned two thirds or even three fourths of the 

room space could have been made to span the whole room space by 

lessening the depth it extended into the west wall. In other words, the 

beams may have been almost long enough, but not quite; if they were 

produced by c u tting trees in half to make two beams, this is what we 

might expect. Second, and more important , beams could easily have been 

inserted in the bundle holes whenever the bundles became unsuitable. 

The f act that the number of beam holes on the west side of the second 

story of tier Bis less than the number of bundle and beam holes on the 

east side is also easily explained if a post-support system was used 

there. 

Unfortunately, there is now no way to test the second hypothesis 

directly. The upper part of t he first story fill in both tier Band 

tier E has been entirely removed. Thus no evidence of post-holes, i£ 

it ever existed, can probably now be foun d. 

Secondary Supports 

Neither beams nor poles were used as secondary supports in the 

Casa Grande r oofs. Instead, pairs of saguaro ribs and/or reeds were 

laid in a parallel series perpendicular to the primary beams. The end 
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walls were built up to about the level of the top of the primary beams, 

and when the walls were later plastered, the plaster was pushed around 

the secondary supports where they sat on the end walls. The impressions 

that were thus formed are the evidence now available of what the 

secondary supports were like. Where these impressions were preserved, 

the elevations and photographs (Figures 47, 63, 64, 65) clearly show 

paired holes 1.0-2.5 cm in diameter and set some 6-9 cm apart. Some of 

the holes have the angular shape of a saguaro rib, but others, particu

larly the smaller ones, are circular in cross-section. Pieces of 

circular, grassy reeds of some kind were observed to be still in place 

in some of these holes. As yet, the botanical classification of these 

specimens is unknown. What is known is that the same • - stem of 

secondary roof supports was used throughout the Great House. 

Closing Material and Dirt Covering 

The evidence for the closing material and the dirt covering was 

observed in what I call the "roof groove," About 10 cm deep (measured 

from the face of the plastered wall) and 5-15 cm high, this shallow 

groove was located just above the primary beam holes and extended all 

the way around each room space. In only one instance, along the north 

wall, R.S.#3, in tier C, was the groove apparently not present. Frag

ments of the closing material, impressions from it, and some of the 

dirt covering for the roofs were often preserved in the roof groove. 

Grassy reeds or cane less than a centimeter in diameter were used as 

closing material. Although many specimens of this material are still 

preserved, I am unable to report its botanical classification— 
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Figure 63. Tier A, east and south wall, RS~2 and 3 looking east. 

Figure 64~ Tier A, close~up of closing material impressions, north 
wall, RS~2/3, looking NE. 
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Figure 65. Tier C, north wall, RS-3 and 4, looking NNE. 



Pinkley (1926) identified it as arrowweed. Apparently this material 

was wrapped into bundles about 5 cm in diameter and then a series of 

them were laid down side by side perpendicular to the secondary 

supports (Figures 66, 67). The evidence for bundles is in the align

ment of reed impressions in the roof grooves of several roofs. In 

other instances, while it is clear that more than a single layer of 

reeds was used, their full configuration is not. No reeds or reed 

impressions remain in six roofs. 

End walls in two different room spaces (north wall, R.S.#3, 

tier C, and east wall, R.S.#2, tier A) have impressions of widely-spaced 

reed-holes, or pairs of reed-holos, that are about 1.0 cm in diameter. 

Located near the top of the roof groove, they indicate yet another step 

in roof construction. Possibly in the case of all roofs, but certainly 

in the two, a few large reeds, canes, or saguaro ribs were either laid 

on top of the bundles of closing material, or they were threaded through 

them. Since probably each bundle was tied to these cross-pieces, the 

closing material in these roofs might better be called a mat. 

Once the closing material was laid down, the mat of reed bundles 

was permeated with wet mud. Judging by the height of the roof grooves, 

only a few centimeters (1-5) of mud was then built up on top of the 

layer of reeds and mud. Variation in the amount of build-up quite 

possibly was a function of what was needed to make the floor above 

more level. Another point is that Pueblo roofs with their usual thick 

layer of dirt above the closing material markedly contrast with the 

roofs of the Casa Grande where the closing material and dirt covering 

had more the character of a single mass than two distinct layers. At 



Figure 66. Tier A, close.-up of closing material impressions, north 
wall, RS-2/3, looking NE. 
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Figure 67. Tier B, close-up of impressions from reed bundles used as 
closing material, south end of west wall, RS~2, looking W. 
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the site of Casas Grandes (DiPeso and others 1976:250-51) a thick (4-32 

cm) puddled adobe floor is reported on top of 2-3 cm of closing 

material made up of grasses and shredded bark or carrizo, or un

identified reeds. 

Episodes of Roa£ Re-Building 

At least two roofs in the Casa Grande were re-built. The 

evidence that this was done also in several other cases is much more 

equivocal. The obvious re-building episode in the second story roof in 

tier B has already been discussed. Twelve holes where bundles of sticks 

once rested were plugged up with mud and newly inserted wooden beams. 

'lwo holes in one case were reduced to one (Figure 61). Since wooden 

beams replaced bundles of wooden sticks in all twelve instances, 

probably a stronger roof resulted from the re-building. 

A second episode in which part of a roof was re-built is evid nt 

in the second story roof of tier C. A gray adobe with reed impressions 

intrudes the roof groove for an interval of 130 cm at the north end of 

the we s t wall i n that room space. Above this interval are over six 

fist-sized wads of mud tempered with grass that were stuffed into the 

top 0£ the roof groove after the gray adobe was added (Figures 33 and 

68). The wa ll s of this room space are no t only fire or smoke

blackened, they were subsequently re-painted. Opposite to the area of 

mud wads, the edge of one beam hole shows evidence of fire. It may be 

inferred, therefore , that a fire may have destroyed some of the clos ing 

material in this roof. When it was replaced, part of the west wall base 

either collapsed, was broken out, or a crack was discovered behind the 



Figure 68. Tier C, close-up of mu d daubs tempered with grass, north 
end of west wall, RS-3, looking up and W. 
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base of the wall plaster. Once the roof was restored, wads of mud were 

stuffed in to repair the base of the wall. 

The evidence of fire or smoke-blackening on the walls that was 

later painted over with fresh coats of paint was observed in at least 

six room spaces. Evidence of burning on the edges of beam holes was 

recorded for six roofs, although it is quite possible that all of these 

cases resulted from the most recent burning subsequent to the abandon

ment of the structure. The zone of wall material around one or more 

beam holes in three roofs appeared to be different than usual, but one 

cannot be sure that it is intrusive. It was a grayer soil and seemed 

to be more mud-cracked than usual, though I was not able to properly 

test this. Thus while I suspected that the soil adjoining several 

original beam holes was reamed out so that new beams could be maneuvered 

into place as replacements, it is best to suspend judgment on this 

question until new evidence is available. 

Floors: The Baseboard Effect 

Above the roof groove in all of the room spaces is what 

Mindeleff (1896:311) called a "peculiar roughness" in a zone 16-30 cm 

high that extends up to the base of the doorways. Two "vent holes" in 

the west walls of tiers B and C also have their base at the top of this 

zone. Usually the zone projects into the room space a centimeter or 

so, though this is not always true. A pronounced ledge was formed only 

twice, at either end of the fourth story in tier C. However, the 

vertical face of the southern ledge is well preserved at one point where 

it is smoothly plastered. Thus it is unlikely that the third story roof 
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in tier C was any thicker than is indicated by the height of the roof 

groove. Yet on the side walls the zone of peculiar roughness is clearly 

evident. What accounts for this feature? 

One possibility (Mindeleff 1896:311) is that the roofs were much 

thicker than indicated by the roof groove and that the roughened zone 

marks where the roof soil once was attached to the walls. Evidence to 

support this is discussed in Chapter 8. Yet in the room space just 

discussed, the roughened zone on the side walls is no different than 

elsewhere, but there is good evidence the roof there was not thick. An 

alternative explanation is to regard the zone of roughness as the place 

that the floor plaster attached to the walls when it was rounded or 

curved up against them, forming a "baseboard-like" feature. There is no 

doubt that something was attached to the walls along this zone. Close 

examination reveals that the roughness is caused by bits of broken 

plaster-like soil bonded to the face of the wall plaster where it 

extends into the zone. The bits of rough soil appeared to be a 

different material from the soil associated with reed impressions found 

in the roof grooves. Further evidence that something har fallen away 

along the roughened zone is present in the third story of tier E 

(Figure 69) where fire or smoke-blackening of the walls ends abruptly 

along the top of the zone of roughness. 

At present no pieces of roofing still adhere to the walls, but 

neither is a piece of "baseboard" anywhere preserved. The closest 

thing to a remnant of a baseboard was observed in the fourth story of 

tier C (Figure 70). At the south end of the east wall the base of the 
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Figure 69. Tier E, west end of north wall, RS~2 and 3, looking N. 

Figure 70. Tier C, south end of east wall, RS-3/4, looking E. 
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plaster rounded outward and downward slightly thus indicating, perhaps, 

the top of the baseboard. Such evidence is not unequivocal. 

Taken as a whole, the evidence supporting the baseboard hypoth

esis is not strong, but neither can it be easily explained otherwise. 

Mindeleff (1896:313) too, it will be remembered, inferred that a roof 

in tier D was thin, even though a peculiar rough zone is present there. 

No criteria were found to differentiate one of these zones from 

another; they form a single class. Thus the evidence in the fourth 

story of tier C is significant for all cases. On the other hand, the 

height of intact wall plaster found above the second story floors 

(Chapter 8) is not easily explained except that the roofs were twice as 

thick as the baseboard, hypothesis would lead us to conclude. Fortu

nately, whichever statistic for roof thickness is used, an important 

conclusion reached in Chapter 10 concerning original wall height (where 

the volume of roof debris plays a role in the calculations) is not 

affected. More research on the question of roof thickness and the 

hypothesis of a baseboard is needed. 



CHAPTER 12 

USE HISTORY OF THE CASA GRANDE 

Were the purposes the Casa Grande was designed initially to 

serve the only ones that were carried out during its history of use? 

Or was there a time when the building was converted to other ends and 

was used in quite a different way than was originally intended? There 

are hints in the data now documented that changes did take place. It is 

even possible that the structure may have been tenporarily abandoned and 

then later refurbished to serve new purposes, only to be finally 

abandoned somewhat later. 

The first bit of evidence that the structure had a use history 

is found in the fact that all of the room spaces were repainted several, 

and perhaps many, times. More importantly, in at least six instances, 

smoke-blackened paint was painted over with fresh coats that are not 

fire or smoke-blackened today. The smoke that produced the blackened 

condition could have come from heating or cooking fires in the rooms, 

from brands used for light, or from fires that burned the roofs and/or 

materials present in the rooms. That the latter event happened at least 

once is shown by the evidence in the second story of tier C discussed 

in Chapter 11. Historical evidence (Chapter 2) and data on beam speci

mens (Chapter 7) show that some time after the structure was finally 

abandoned the roof beams were burned out. There is no evidence that 

those fires caused extensive smoke blackening on the walls (except in 
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tier E), a lthough it is conceivable that (1) such evidence has simply 

eroded a way in the last 500 years, or (2) the fires were carefully 

controlled as a means of cutting the beams out of the walls so they 

could be used again elsewhere (Chapter 7). The fact that the s moke 

blackening often occurs at the base of the walls suggests that burning 

brands brought in for light do not serve too well as an explanation of 

the evidence. If one were to accept t he hypothesis of heating or 

cooking fires, however, the fact that there is no smoke blackening that 

permeates the upper layers of paint may mean that a change took place 

in the way room spaces in the structure were used. If hearths con

tinued in use, why were the outer paint layers not stained by smoke 

blackening also? 

Other evidence that changes occurred is of course the presence 

of three blocked doorways in tier B. The original design of the 

building permitted corrplete lateral acce s s among the four outer tiers, 

with only one exception, the absence of a second story door between 

tiers D and E. When the two doors between tiers Band E were blocked, 

free lateral access throughout each story of the Casa Grande was greatly 

restricted. Then to get from the second story of tier E to the second 

story of the other tiers, one either had to go outside and go around to 

come in anothe r outside door, or go up through a roof hatch, then 

through the third story door between tiers D and E, and finally down 

through another roof hatch. Actually, wh ile it is known that three 

doorways in tier B were blocked, one cannot be certain that all of the 

remaining doorways were not blocked. Erosion or vandalism could easily 

have resulted in the collapse of additional door plugs. The evidence of 
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a change in the access relations between tiers B and E is sufficient, 

however, to justify the conclusion that the original functional 

integrity of each story in the Great House was modified at least twice 

during the time the structure was occupied. The contrast between the 

smooth surfaces of the door plugs between tiers B and E and the rougher 

job done on the plug in the west wall of tier B, and on the three wall 

patches in tiers A, B, and D, suggests further that the sponsoring 

authority in the former cases was different from that in the latter. 

The "vent" in the western door plug in tier B is opposite 

another similar hole in the east wall, although its base is 34 cm above 

the latter. The suggestion that these holes were observation ports 

(Molloy 1969), if true, would imply that actions taken in tier B well 

after the initial construction of the Casa Grande were coordinated with 

those practiced in tier C. The relationship of the two "vent" holes may 

be fortuitous, however. Both bear the same relationship to the "base

board" zone above the row of beam holes, and the sighting angle through 

the hole in the west wall of tier C was changed when the later hole was 

built into the west door plug of tier B, Thus though there may be 

evidence here for the maintenance of a system of activities throughout 

the occupation history of the Great House, it is equivocal. 

Apparently intrusive into the third story room spaces of tiers 

A, B, and D are four pairs of small holes (Figures 71-73). Each pair 

occurs in the upper part of a room corner, each hole being perpendicular 

to one of the adjoining walls. Many still contain reed fragments, and 

the hole diamters of 0.75-1.5 cm suggest that all once held reeds. One 

hole without a reed was 18.5+ cm deep, although another without a reed 



Figure 71. Tier A, close':"'up of paired holes, upper SE corner, RS~J, 
looking SE. 

Figure 72. Tier o; close~up of pai'.red holes, upper NE corner, RS"=:"3,. 
looking NE. 
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~igure 73 . Tier B, close-up of paired holes, upper SW corner, RS-3, 
looking SW. 
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was only 2.5 cm deep. Since the reeds were set at the same level in 

adjoining walls, they apparently formed a framework that could have 

been used either to suspend something or to support a small corner 

shelf. The exact positions of each pair of holes are given in Table 18. 

Table 18. Location of Paired Small Holes in the Casa Grande Walls 

Distance from Reed or 
Above Datum Corner Diameter Depth 

R.S. 
Tier # Corner North South North South No. So. North South 

A3 NW 597 597 27 10 0.75 1.5 — 18 

A 3 SE 595 594 21 16.5 1.5 1.5 x 2.5 

B 3 SW 622.5 622 18 12.5 1.0 1.25 x 18.5+ 

. C 3 NE 55.9 561 24 15 0.75 1.5 — x 

That these holes may not have been original features of the 

Casa Grande is indicated by two facts: (1) the lips of most of the 

holes are eroded, and (2) associated with all of them is a very fine

grained white plaster that clearly helped to cement the reeds in place. 

Holes such as these could be pretty easily drilled into the walls by 

using hollow reeds and sand as an abrasive. On the other hand, it is 

not certain that this is what happened. The erosion of the lips of 

the holes could have happened when the white plaster fell off. Prob

ably our inclination to believe these holes are intrusive stems from 
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the fact that the way the white plaster was applied was sloppy compared 

to the neat and tidy job that was done everywhere else in the original 

structure. 

The possibility that the structure may have been abandoned for 

a period and then was re-occupieil is seen in the fact that three 

interior walls eroded and were subsequently patched in a rather sloppy 

way (see Chapter 9). Could such erosion have been caused by a single 

rainstorm? That there was a continuing problem is indicated by a second 

patch on top of the first on tlm west wall of tier B. The patch on the 

north wall of tier A is particularly interesting in this regard, for 

although it was not patch' fl a second time, it was eroded. Thus one can 

study how it eroded. A narrow columnar gouge was taken out down the 

center of the patch, and similar shorter columns occur at the top of the 

patch. Several conclusions are warranted by this evidence: (1) running 

water, probably entering through a small hole in the roof next to the 

wall caused the erosion; (2) erosion gouges as large as were patched 

probably did not erode out all at once, but developed gradually as the 

smaller columnar gouges deepened and consolidated; (3) the regularity in 

the way the patches are distributed (all are on the inner face of the 

outer wall midway between the door and the wall to the left of the door 

as one enters from outside) can be explained if there was a drainage 

system on the third story roofs that exited them at the same relative 

point, namely, directly above the patches. Since water pouring into a 

room space at the rate indicated by the columnar gouges would have 

caused a living problem that probably would have been attended to 
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Great House was temporarily abandoned and had begun to deteriorate. 
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Suppose then, that the Great House was temporarily abandoned and 

late r was re-occupied . The absence of smoke blackening on the latest 

paint layers, as it indica t es an absence of fires, may mean that a 

re-occupation may have been seaso al in character, that is, at a time 

when indoor fires were not need 1 d . One reason such a re-oc cupation may 

have taken place is that some people had come back to the vicinity of 

Compound A to farm old fields. 

Such a bold inference can too easily be dismissed as pure 

speculation. The period after Compound A was abandoned until Padre 

Kino arrived in the Gila basin is one of the least known in all of 

Southwestern archaeology. To suggest that one or more structures in 

Compound A may have been re-occupied occasionally on a seasonal basis 

after the main village was moved elsewhere is a hypothesis that should 

help to focus attention o an avenue of research that may shed more 

light on a little-known period. This hypothesis does fit the known 

facts and it conceivably can be tested in the course of new research 

in Compound A and the surrounding r e gion. 



CHAPTER 13 

FUNCTIONAL INTERPRETATION OF THE 
ORIGINAL STRUCTURE 

Little artifactual evidence remains to help us interpret what 

was done in the Casa Grande once it was built. A small collection of 

artifacts ~ s sociated in one way or another with the ruin was made in 

1891 (Mindeleff 1897:330-32); however, their exact context inside or 

outside the structure was not recorded and thus the specimens today are 

of little interpretative value. There a r e , nevertheless, several lines 

of evidence that cast some light on the subject, though not enough, 

perhaps, to resolve the long-standing debate about the functions of the 

original structure. Two bodies of data in particular will be discussed 

here: (1) architectural features in the Grea t House, and (2) archi-

tectural comparisons with other massive-walled structures in Compound A. 

While discussion of the first tends to support the idea of the special, 

religious character of the original building, discussion of the second 

reveals evidencr supporting Bandelier's contention that the building 

was little different from other structures in the Compound. Before 

turning to those discussions, however, it will be well first to e valuate 

to what extent the superior preservation of the Great House biases its 

interpretation. 
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The Problem of Bias 

Has the fact that the Great House is better preserved than any 

other Civano phase structure biased our perception of its significance 

in the society of its builders? The fact that there is a long-standing 

controversy about how to interpret the social significance of the Great 

House (Chapter 2 and below) suggests that bias of this kind has had 

little effect on scientific thinking. Because it is preserved so well, 

it is a natural object of curiosity and a legitimate object for 

scientific research. The fact that it is an important educational 

exhibit justifies the expenditure of funds that have been made on it in 

the last 85 years. But this is only one side of the bias problem. 

Is the Casa Grande's state of preservation evidence of its 

prehistoric importance? The best answer probably is that it is not 

evidence. It has been shown that the processes that destroyed other 

Civano phase structures were also at work in the Casa Grande. There are 

grounds for believing, however, that certain prehistoric activities also 

affected its preservation. The time a structure is built, however, or 

the time it is abandoned do not necessarily indicate anything about its 

overall importance or social significance. If the facts that it was 

higher, its walls were somewhat thicker, and it may have been more 

soundly constructed do mean that it probably took longer for the normal 

erosion processes to go to completion, it is not the structure's 

preservation that is peculiar but its height, wall thickness, and 

construction features. Those factors do suggest that the Casa Grand? 

was somewhat unusual or unique in Compound A, but grounds can be found 

for saying the same for all structures there! The state of preservation 
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of the Casa Grande should not, then, be taken as evidence of its 

prehistoric significance. 

At Los Muertos (Haury 1945), the remnants of another structure 

were excavated that Cushing (1890) put in the same class with the Casa 

Grande. Its ground plan is different, but its original size and loca

tion in the community were apparently quite similar to the size and 

location of the Casa Grande. By classing these two structures sep

arately from others in their respective communities, Cushing was in

ferring that their prehistoric significance was different from that of 

other structures. Yet it will be noted that preservation per se played 

no part in that inference. 

The Evidence of Architectural Features 

There were ways, though perhaps minor ones, in which the be

havior conducted in some room spaces of the Great House differed from 

that carried out in others. The ten "observation holes" in the fourth 

story of tier C are obvious evidence of this, but so too is the small 

niche and a vent hole in the west wall of the third story of tier C, 

and the three niches that were side by side in the north wall of the 

third story of tier E. One of the latter, it should be noted, was 

destroyed in 1891 when a support beam was put up (Reaves 1969) . The 

pairs of holes in the corners of three third story room spaces are also 

unusual (see Chapter 13), though it is quite possible that they are 

later intrusions. While the walls of at least six room spaces were 

smoke-blackened and subsequently painted over, no smoke ever blackened 

the walls of the third story of tier C. This absence of smoke staining 
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probably means that no permanent hearth was present in that room space, 

The presence of smoke on the walls may indicate domestic or other 

hearths, but it is also possible that it is evident that the room 

spaces once burned (Chapter 12). The remaining room space in tier C 

is also unique in that it alone has three vent holes, each at floor 

level in the south, west, and north walls. 

The evidence for functional differentiation among some of the 

room spaces is all the more interesting when the functional integrity 

of the original structure is taken into account. Doorway access within 

each story permitted easy movement among all of the room spaces . As 

shown in Chapter 11, it is also likely that roof hatchways gave easy 

access from one story to the other inside the structure. This it seems 

possible, on the basis of what meager evidence is still available, that 

the regular activities carried out in each of the eleven room spaces 

were (1) integrated into a single system that (2) was regulated by some 

kind of a central authority. At least this possibility cannot be 

excluded by the present evidence. 

The hypothesis expressed by some observers (Bartlett 1854 , 

Cushing 1890, Fewkes 1907) that the room spaces of the Casa Grande were 

granaries is not supported by the evidence now available. The doorways 

and vents would have provided easy access to rodents and insects. And 

then there is the smoke blackening on the walls that may indicate the 

presence of cooking fires. The vents would have improved ventilation 

in the central tier of room spaces. Thus it appears more likely that 

most of the room spaces were used for a wide variety of domestic 

activities than for the special purpose of storing grain or other goods . 
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Cushing's (1890, 1892) idea that the layout of the structure 

embodied a symbolic division of the universe into seven cosmological 

regions, while it is by no means well confirmed, nevertheless stands up 

well against the present evidence. The axis formed by the central tier 

and the third story ring of four room spaces around it satisfy the 

access requirements he specified. All of the "observation holes" that 

nay have been used to monitor celestial events are in those seven room 

spaces. The room spaces in the central tier, presumably representing 

the zenith, middle, and nadir regions in a cosmological system, as we 

have just seen, are all unique in certain respects. Is it significant, 

then, that the one at the zenith has the most "observation holes?" The 

one at the middle is at the geometric middle of the seven, it has a 

niche and a "vent hole," and its walls are not smoke-blackened implying, 

perhaps that it was used for "ceremonial" purposes. The room space at 

the nadir is at the base of the others, but the symbolic significance 

its three vent holes may or my not have is at best obscure. While 

evidence such as this is certainly not conclusive, it is both sug

gestive and intriguing. One opportunity still open for shedding more 

light on the cosmological hypothesis is further study of the observation 

holes and what can be seen through them. 

Comparison with Other Structures in 
Compound A 

How different is the Great House architecturally from other 

structures in Compound A? Its layout is unique, but then so too is 

that of all the others. It was higher than the others, but when one 

considers the fact that ten of its eleven functional room spaces were 
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in two stories, and recalls that many other structures in the Compound 

were multi-storied/ again the differences shrink. Its first story was 

filled in, but that correlated with its greater height (Pinkley and 

Pinkley 1931). Like six other structures in the Compound (Figure 74), 

the Great House is a set of contiguous room spaces. Like the Great 

House, the Southwest Building and the East Building (Fewkes 1912:plate 

xxiv) each have five room spaces in each story. This is not true of 

the Six Ceremonial Rooms or the North Building, while the Central 

Building was not sufficiently excavated to tell. The Northeast 

Building on the other hand is particularly interesting. It has eleven 

contiguous ground-story room spaces which not only divide easily into 

two sets of five and six, but the wall between spaces H and G in the 

latter set looks like a later partition wall (Fewkes 1912:6). The 

Northeast Building may be thought of, for purposes of this comparison, 

as two separate structures. That would mean that the Great House is 

by no means unique in the number of room spaces it has in each story. 

Fewkes' map of Compound A (Figure 74) makes it possible to 

quantify further comparisons. The area of room spaces, their propor

tions, the percentage of the total structure in each story that the 

room spaces represent, and the rank sizes of the areas for each multi-

room structure will be considered. Measurements taken directly from 

the map in millimeters are shown in Table 19. The numbers and the 

areas calculated from them could be converted to the room space areas 

and dimensions using the equation 35 mm = 60 ft (1 mm = 52.25 cm), but 

this procedure is really unnecessary since we will be comparing ratios. 
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Table 19. Comparison of Proportionate Room Space Areas in Compound A 
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D 11. 7x 7. 0 81. 9 19.3 
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A 12. lx 5. 5 66. 6 19.0 
B 5. 5x 4. 6 25. 3 7.2 
C 14. 3x 5. 6 80. 1 22.9 
D 6. Ox 5. 4 32. 4 9.3 
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Thus the dimensions and areas shown in Table 19 apply to Fewkes' map and 

are not the figures of the actual room dimensions and areas. 

With the exception of the Northwest Building, the isolated room 

spaces in their areas and dimensions form a distinct class. The great 

majority of room spaces in the multi-room structures are rectangles 

about twice as long as they are wide. While the lengths of the isolated 

room spaces are about the same as the others, their widths are pro

portionately greater and thus their areas are greater. Three room 

spaces, B and D in the Six Ceremonial Rooms, and G in the Northeast 

Building, are much smaller than average and are roughly square in their 

proportions. The areas of the Great House room spaces are all within 

the range found for the other multi-room structures. The widths of the 

Great House room spaces are slightly less than the general average, but 

their lengths are slightly greater. In the size of its room spaces, 

and their proportions, there is no evidence for the uniqueness of the 

Great House. 

Nor are the construction techniques that were used different. 

Its walls may be slightly thicker, but the way they were built (Chapter 

9) is the same as the way all massive-walled structures in the Compound 

were built. The great regularity in the widths of the room spaces in 

multi-room structures suggests that the roofs were built in the same way 

too. Evidence in a remnant of roof fall in room space H i.n the North

east Building confirms this (Fewkes 1912:plate xxiv). Beam holes in the 

wall remnant of Font's Room indicate further that the roofs of the 

larger, isolated room spaces were also made in that way. 
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The total area of the room spaces in a single story of the Great 

House ranks second largest behind room spaces A-E in the Northeast 

Building. The relative sizes of its room spaces are in no way unusual. 

There is greater lateral access within the Great House than is indicated 

in the ground-story of other multi-room structures in Corrpound A. Pre

sumably this means that roof entryways were present in room spaces 

where no doorways are present (Fewkes 1912:89), but then roof entryways 

were present in the Great House too (Chapter 11). 

An interesting regularity in the layouts of the Southwest 

Building, East Building, and the two structures in the Northeast 

Building is the presence of two parallel room spaces with a third 

perpendicular to them, all three forming a rectangular area. The Great 

House has three parallel room spaces with two others perpendicular to 

the three, all five forming a rectangle. Thus the layout of the Grea t 

House , while unique, also bears a striking relationship to components of 

the layout in at least four other Compound A structures. Unlike the 

Great House, which was all built at one time (Chapter 6), at least some 

of the other multi-room structures are the outcome of more than one 

building episode (Fewkes 1912:92). The extern 1 surface area of a five

room structure composed of rectangular room spaces is minimized by 

arranging them in a rectangular p lan as was done in the Great House. 

Since a reduction of the external surface area probably had a beneficial 

effec t on such things as the temperature and humidity control within 

the building, the layout of the Casa Grande appears to be an improvement 

on the design of Compound A buildings. 
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Its design is an improvement in another way too. When walls are 

shared by two room spaces, the amount of wall material and effort that 

would be required to build them as independent units is reduced. 

Figuring there are twenty walls for five room spaces, in the Great House 

twelve are shared between two room spaces, while only eight to ten are 

shared in the other multi-room structures. Thus proportionate to space 

yielded, it took less work to build the Great House than any other 

structure in Compound A! 

Two conclusions are supported by these findings. First, if the 

other multi-room structures in Compound A were used for domestic pur

poses, there is little basis in the available evidence for arguing that 

different ends were served in the Great House. The most unusual struc

tures in the Compound are the Six Ceremonial Rooms and the contiguous 

North Building. Smoke blackening on the walls of many room spaces in 

the Great House tends to support a hypothesis of domestic activities, 

and many of the unique features such as niches or vents are easily 

interpreted as within the range of normal household variation. 

Secondly, in spite of Cushing's (1890) hypothees, it is not 

necessary to appeal to ideological factors in order to explain the 

layout of the Great House room spaces. There are good practical reasons 

having to do with temperature and humidity control, and labor saving, 

that account for the design of the Great House. Other multi-room 

structures in the Compound may lack this design because they were not 

built all at once, as was the Great House, or they may be earlier 

experiments in multi-room house construction. Only new, carefully con

trolled excavations in the iii situ deposits still remaining in Compound 
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A (Wilcox 1975b) can shed fresh light on the latter possibility. It is 

a fact, however, that seven out of eight multi-room structures in the 

Compound are compact clusters of room spaces rather than linear arrays 

like the Six Ceremonial Rooms. The design of the Great House is the 

most efficient and practical for a cluster of five room spaces per 

story. 

Why, then, was the Great House built? Was it just another 

domestic building or was it a special religious and/or administrative 

structure? If it were not for the many "observation holes," I would 

probably be tempted to decide in favor of the former hypothesis. If 

those holes could have been used to observe significant astronomical 

events, however, as Molloy's (1969) pilot study tends to demonstrate, 

then the weight of the evidence would shift far toward the latter 

hypothesis. Until further study of what can be seen through those 

holes is completed, and the significance of those observations is 

satisfactorily explained, it appears that the most objective position 

at this time is one of neutrality. 



CHAPTER 14 

SOME THOUGHTS ON HOHOKAM CULTURE HISTORY 

The last chapter completed the description and analysis of the 

Casa Grande data. The conclusion reached was that on the basis of 

architectural data alone it .is equally probable that the Great House was 

either a domestic structure like any other in Compound A, or a 

specialized structure occupied or used by a special class or group of 

people. The most important question remaining is, "Can we ever hope to 

decide this issue?" If we cannot, then no more research money should be 

spent trying to do so. The purpose of the present chapter is to show 

that ways still do exist to test the alternative hypotheses and that 

such testing will help to increase the probability of one or another 

alternative. 

The dispute about the functional interpretation of the Great 

House, as shown in Chapter 2, is a microcosm of a larger debate about 

the nature of Hohokam sociopolitical organization and its history. From 

the time of Cushing (1890) and Bandelier (1892), opinion has been 

divided on the issue of the kind of social stratification and political 

organization present in the Classic period and earlier. In recent 

years, the influence of the hypotheses by Wittfogel (1957) and Steward 

(1955) concerning the importance of irrigation systems in the rise of 

the state has led to further polarization of the Hohokam debate. Recent 

positions on both sides may now be too extreme (Woodbury 1961a, Weaver 
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1972). I will attempt to show that there is a middle ground. In so 

doing, it will also be demonstrated that a new hypothesis brings into 

focus new lines of inquiry whose pursuit can lead to fresh testing of 

the alternative hypotheses. Since the interpretation of the Great 

House is tied so closely to the larger context of Hohokam archaeology, 

it should already be apparent that any increase of probability favoring 

one side or another in the larger debate will have a corresponding 

effect on the probabilities in the particular case of the Casa Grande. 

That there is more testing that can still be done using data in the 

Great House is then shown. 

What is meant by "middle ground"? It is not a compromise that 

is sought but an area of objectively-based agreement among all sides 

in the controversy. As illustrated in Figure 75, the positions of 

scholars may overlap in certain areas where they agree with one another. 

These areas of agreement are not always explicitly recognized, but when 

they are present, they form what can be called the "middle ground" on 

which new and stronger hypotheses can be constructed. 

POSIT ION • 2  POSIT ION • 

POSIT ION • 3  

Figure 75. The middle ground. 
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To identify the requisite middle ground, it will be necessary to 

analyze the logic of the debate about Hohokam political and social 

organization. Four conclusions about the debate provide the guidelines 

for our analysis: 

1. Central to the main debate is the question, "Who are the 

Hohokam?" Another way to put this is to ask what is the 

referent or the "Hohokam" concept? As originally defined 

(Gladwin and Gladwin 1934), the concept "Hohokam" was a "root," 

that is, it referred to a series of prehistoric populations 

that were descended from a common linguistic, cultural, and 

biological antecedent population. How is the concept currently 

understood? Is it appropriate to discuss the history of 

Hohokam social and political organization (as needs to be done 

if we are to evaluate the role of the Great House in Hohokam 

society) or must one resort to other concepts than "Hohokam" to 

do this? I will show that if the Hohokam concept is properly 

restricted, the former approach is appropriate. 

2. Although the fund of information about the archaeology of 

southern Arizona has increased greatly in recent years 

(especially Haury 1976), when viewed as a statistical sample 

of what archaeologists want to know, the gaping holes that 

still remain are as impressive as the bits of fabric already 

pieced together. How does the nature of the available sample 

limit and otherwise affect the objective conclusions that can 

now be drawn? 



284 

3. One of the principal dimensions of the debate is the issue of 

change: Was there significant, qualitative change in the nature 

of Hohokam social and political organization during the cultural 

sequence, or did they remain largely stable during that time? 

This question raises problems about the developmental relation

ships in society from one period or phase in the Hohokam 

cultural sequence to the others. 

4. Another issue of crucial significance in the debate is whether 

or not the Hohokam were the ancestors of the modern Pimas. If 

they were not, RLman analogies may not be the most appropriate 

means of interpreting the archaeological record of the 

Hohokam. More generally, the question that arises is, "What 

are appropriate comparative frameworks for interpreting the 

Hohokam sociopolitical organization during each period of its 

history?" 

To discuss adequately the debate about Hohokam social and 

political organization it is necessary to treat in turn the four main 

periods of the Hohokam cultural sequence. Without a thorough discussion 

of the earlier periods, a sound basis for a discussion of the Classic 

period cannot be established. 

The Pioneer period was first defined at the site of Snaketown 

where it was originally interpreted as a manifestation of the Hohokam 

tradition and as antecedent to the Colonial, Sedentary, and Classic 

periods of the Hohokam sequence (Gladwin and others 1937). Not 

satisfied with that interpretation, Gladwin (1942, 1948) soon proposed 
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working of that concept by other authors then led to DiPeso's (1956) 

Ootam concept and to Schroeder's (1957, 1960, 1966) Hakataya, both of 

which were thought to be indigenous Southwestern peoples who were 

invaded by the Hohokam from Mexico during the Colonial period. All of 

these hypotheses set up a structural contrast between a core area 

occupied by a distinct ethnic group (the Hohokam) and a series of 

"peripheral" or outlying areas occupied by indigenous ethnic groups 

(Ootam, Hakataya). Haury's (1976) recent work at Snaketown has 

recovered new data to support Gladwin's original hypothesis, that the 

Pioneer period manifestations at Snaketown are in the Hohokam cultural 

tradition. That tradition was continuously present at Snaketown from 

the beginning of the Vahki phase through to the end of the Sacaton 

phase. What is significant here, however, is Haury's related 

hypothesis that the Hohokam were a migrant group from Mexico. By 

abandoning an earlier position that the Hohokam were descendants of 

indigenous Archaic people (Haury 1943, 1950), he in effect is extending 

the concept of the structural contrast of a core area and surrounding 

peripheral areas back to the beginning of the Pioneer period. Here, 

then, in the core-periphery contrast, lies some middle ground on which 

there is presently broad agreement, particularly for the Colonial and 

Sedentary periods. What is the significance of this contrast and how 

objective is it? 

For one thing, the contrast considerably sharpens the questions 

about a so-called "colonial" expansion of the Hohokam from the core 

area into the peripheries (Gladwin and others 1937, Schroeder 1966). 
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Were there site-unit intrusions (Willey and others 1956:9) or only 

trait diffusions where the traits were integrated into the "peripheral" 

cultures according to local standards? If site unit intrusions can be 

demonstrated (and I am not convinced they have been), what is their 

political significance? And if, as Haury (1976:132) infers, the 

Hohokam brought canal technology with them when they moved into 

Snaketown, why did it take so long for them to expand into adjoining 

areas? Although Pioneer period pottery is quite widely spread (Morris 

1969) , outside the Gila-Salt core area it occurs in very minor fre

quencies and is nowhere clearly associated with good Hohokam architecture 

(this statement includes a house at the Hodges site in the Tucson basin 

which is assigned to the Snaketown phase on the basis of its strati-

graphic position and associated Snaketown Red-on-brown sherds [Kelly 

1938] ) . 

On the other hand, even if there was a Hohokam expansion that 

did not occur until the Colonial period, significant social and 

political changes during Hohokam history are indicated. However one 

looks at it, the problem of change must be addressed. 

The question of a colonial expansion and its sociopolitical 

implications will be taken up in more detail below. Before too much 

confidence is placed in the core-periphery contrast, however, it will be 

best first to critically examine the evidence that is cited to support 

the early migration hypothesis. The demonstration that the Pioneer 

period at Snaketown is Hohokam is accepted as a given. The migration 

hypothesis, however, can be questioned, and once shown why that is so, 



287 

and what an alternative hypothesis is, it will be necessary to seek 

independent empirical support for the core/periphery contrast. 

The Pioneer Period 

The statement of the migration hypothesis is both carefully 

worded and logically sound, as is generally true of Haury's work: 

From the moment the first Hohokam are recognized, the cluster 
of elements that constitute the Vahki Phase, one sees a 
cultural phenomenon without precedent in the Southwest's long 
record of human occupancy: the presence of a constellation of 
attributes for which there are no local antecedents. What 
appears to be a sudden burst of cultural vitality, of traces 
of a totally different way of life, is most logically explained 
as the result of a newly arrived people. While other explana
tions may be adduced, as, for example, cultural mutation, or 
diffusion, I elect the migration concept as the soundest at this 
time (Haury 1976:351, emphasis added). 

There can be little argument with this position and to the extent that 

it stimulates new research in Mexico it promises to be an extremely 

useful hypothesis. Nevertheless, alternative hypotheses have not been 

entirely ruled out, and the strategy of "multiple-working hypotheses" 

CChamberlin 1965) leads me to look critically at the evidence from 

another point of view. 

Of the traits assigned to the Vahki phase, beans and cotton have 

not yet been found in a Vahki context, and only from one to three 

specimens of either carved shell, incised bone tubes, or turquoise 

mosaic were found in contexts classified as Vahki. Since most of the 

excavated portion of Snaketown was removed in large arbitrary levels, 

the latter associations must be questioned. Where more depositionally-

meaningful provenience was recorded, however, as in the case of a 
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palette fragment found on a Vahki house floor (Haury 1976:288), no 

question of this kind arises. 

The effect of the above questions is to weaken the claim that a 

diagnostic trait cluster did suddenly appear. It is not certain that 

all of these traits were present that early. The claim is further 

weakened when it is recognized that we still know very little about the 

late Archaic occupation in southern Arizona. Cremations, pithouses, 

storage facilities, and possibly the kinds of corn found in Vahki 

context at Snaketown were already present in the upper reaches of the 

Gila drainage by ca. 500 B.C. (Haury 1957, Dick 1965, Schroeder 1965, 

Whalen 1973). How significant, then, are the trait differences between 

the early Vahki and the late Archaic complexes? Given the questions 

about the Vahki phase trait cluster, and the general similarity between 

the late Archaic and early Vahki, Haury's (1943; cf. Hayden 1970) 

earlier hypothesis of a continuity from the local Archaic cultures into 

the early Pioneer period Hohokam still appears to be a viable hypothesis. 

Systematic excavations in late Archaic sites where emphasis is placed 

on modern techniques of micro-stratigraphic analysis, flotation, pollen 

collection, and artifact analysis are badly needed to test the 

hypothesis. The field methods used in already excavated Archaic sites 

were simply not exacting enough to permit adequate testing now. Con

firmation that the late Archaic cultures are significantly different 

from Vahki would strengthen Haury's migration hypothesis. 

Another aspect of the Hohokam origins question is the problem of 

the Pioneer chronology. One of Haury's objectives in the recent 

Snaketown work was to resolve the great discrepancies among 
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interpretations of the Pioneer chronology. He succeeded, I believe, in 

establishing that the original phase distinctions are valid and that 

they have the order- first proposed. Because a selection of the dates 

obtained was necessary, however, there continues to be room for dispute 

about the absolute chronology for the Pioneer period phase sequence. 

Chronologies are inferential constructs. Specimens that can 

be absolutely dated are valuable as chronological indicators of such 

things as construction events, site-occupation periods, or the duration 

of cultural phases only insofar as their provenience as artifacts is 

known (Smiley 1962, Dean 1969b). The greater the provenience informa

tion on the relations between the dated specimens and other specimens 

or deposits, the greater will be their chronological value. The 

chronological information from many sites bears on the chronology for 

a phase sequence, and so too does the general picture of cultural 

development inferred for many adjacent regions. The Pioneer chronology 

Haury (1976) has presented is a holistic synthesis of all of these 

facets of the problem. The basis for the alternative chronology I will 

propose is narrower in scope, being derived exclusively from South

western data, whereas Haury also considered the larger context of 

Mesoamerican events. The present analysis, then, should be understood 

as a preliminary one whose chief value lies in the stimulation it may 

generate for further research. 

His confidence in C-14 dates severely shaken by some wildly 

discrepant findings, Haury (1976:325-40) chose to put more confidence 

in a series of archaeo-magnetic dates which appear to confirm the 

original 1937 estimate for the beginning of the Vahki phase. Since 
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the early end of the archaeo-magnetic curve is dependent on C-14 dates, 

however, there is an inherent weakness in that procedure. Another 

problem is that the curve was constructed from only four points that 

were spread over a 2000 year interval (Haury 1976:332)--how much 

fluctuation is masked in thi s way? Only the addition of more points on 

the curve will help to resolve this issue. 

An alternative strategy is to throw out only the C-14 dates 

based on burnt corn (they gave the most variable results) and to see 

if a coherent time curve can still be fitted to the stratigraphic 

record. Examination of the provenience of all the C-14 wood-charcoal 

specimens shows that in many instances several alternative phase 

assignments a re possible. This means that the dates may pertain to 

either possibility (Table 20). Two examples should suffice to make this 

point clear: 

1. Samples No. A-815 and A-816 come from sub- floor levels 3-4 and 

levels 5-6, respectively, below a Santa Cruz house floor , 2:6G 

(Haury 1976:102-103, 334). Several sherds of Santa Cruz Red-on

Buff were recovered from levels 3-4, while only one such sherd 

was found in levels 5-6. This evidence of the intrusion of 

Santa Cruz material probably accounts for the A.D . 855 + 120 

corrected date for sample A-815. It does not explain the 

A.D. 270 + 110 corrected date for sample A-816 that was 

associated with Vahki trash. The latter may be a Vahki date. 

2. Samples A-689 and A-1072 both came from crematorium l:8E, which 

was intruded through a Pioneer period house floor (Haury 1976: 

166-67, 334). A broken Vahki Red pottery bowl rested on the 
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Table 20. Snaketown C-14 Dates Arranged in a Suggested Chronology 
(Data from Haury 1976) 

Corrected 
Laboratory C-14 Date Suggested 
Number Provenience Possibilities One Sigma Range Chronology 

A-598 Sacaton (Crematorium 1:10D) 1560-1760a A.D. 1100 
A-603 Sacaton 895-1075 Sacaton 
A-604 Sacaton 865-1020 

A.D. goo 
A-689 Santa Cruz, Vahki 755-960 
A-815 Santa Cruz, Vahki 660-950 Santa Cruz 

A.D. 725 
Sl-190 Gila Butte 665-885 
A-817 Gila Butte 495-885 Gila Butte 
A-601 Gila Butte 460-780 

A.D. 65o 
A-735 Snakewater, Sweetwater 625-885 
A-731 Snaketown 570-910 
A-734 Snaketown 555-785 Snaketown 
A-741-1 Snaketown, Gila Butte 420-640 

A.D. 550 
A-596 Sweetwater (Strat Test 1:10D, 865-10203 

Level 4) 
Sl-187 Sweetwater (Strat Test 1:10D, 800-9203 Sweetwater 

Level 6) 
Sl-189 Sweetwater, Gila Butte? 640-830a 

A.D. 450 
A-786 Estrella (House 1:5G, Sub-floor 560-660a 

test, Level 3) 
A-818 Estrella, Vahki 440-660 
A-742 Estrella 360-565 
A-814 Estrella 320-550 
A-743 Estrella, Snaketown 60-590 s re a 
GX-328 Estrella, Sweetwater 265-465 
A-771 Estressa, Vahki 150B.C.-A.D.450 

A.D. 350 
A-1072 Early Pioneer 350-540 
A-816 Vahki 90-360 
A-873 Vahki 160B.C.-A.D.290 1 

A.D. 150 
GX-r329 Contaminated? Vahki 300-535 B.C. 

aAnomalies that remain unexplained. 
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bottom of the pit. How did the pot get there? The floor of 

the crematorium is uneven, unlike the floor of other similar 

features. Was the pot, then, actually in a pit set down from 

the Pioneer house floor and later intruded by the crematorium? 

Or was the pot salvaged in later times from a Pioneer phase 

context and reused—as was commonly done (Haury 1976:166)? 

Sufficient evidence is not reported to exclude these possi

bilities in favor of the hypothesis that the pot was manu

factured and used during the same phase that saw the digging of 

the crematorium pit. Even then it need not be a Vahki associa

tion, since Vahki Red was manufactured throughout the Pioneer 

period (Haury 1976:222) and the house floor intruded by the 

crematorium is not clearly a Vahki house. The corrected date 

of A.D. 850 120 on sample A-689 suggests a Santa Cruz 

provenience for the crematorium, while the corrected date of 

A.D. 420 +_ 70 for sample A-1072 may be a Pioneer period date on 

the intruded house floor. Was the charcoal in both samples 

clearly fom cremation charcoal? 

As for other samples, No. A-873 came from a closed Vahki 

context; sample GX-329 was in the base of a well and may have been 

contaminated by ground water; samples A-818 and A-771 are possibly 

Estrella dates; sample A-735 may be a Snaketown phase date (see Haury 

1976:65, 67, 101-104, 108, 157-58, 334). Taking these possibilities 

into account (and no others), it was found that a smooth curve could be 

fitted to the stratigraphic sequence of phases. The Pioneer chronology 
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that emerges is as shown in Table 21. The stratigraphic evidence and 

the trne-ring dated pottery cross-dating is upheld by this chronology. 

What Haury (1976:332.) calls the "Watanabe option" of archaeo-magnetic 

dates also fits quite well, though this may be due to chance. 

Table 21. Synopsis of a Suggested Pioneer Period Chronology 

(Gila Butte) (A. D. 650-725) 

Snaketown A.D. 550-650 

Sweetwater A.D. 450-550 

Estrella A.D. 350-450 

Vahki A.D. 150-350 

Only future research can determine which of the various 

alternative chronologies that reasonably fit current information is the 

best. That my reconstruction is reasonable can be further supported. 

Both the beginning and the end of the Pioneer sequence are pushed 

forward by my chronology as compared to the one suggested by Haury. The 

idea that the Snaketown phase dates into the 600s is not a new one 

CSchroeder 1960, 1965). Some confirmation of that idea was found at 

Circle Prairie Village (Wheat 1954:175) where Snaketown and Sweetwater 

painted pottery was found associated with San Lorenzo Red-on-Brown in 

a floor context sealed by a burned roof. The dates for the manufacture 

of San Lorenzo Red-on-Brown, as estimated by Haury (1976:328), are 

A,D. 550-850. A second point is that a Sweetwater date in the 
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A.D. 500s for cotton is compatible with its earliest occurrence in the 

Mogollon and Anasazi areas (Kent 1957). As for the beginnings of Vahki, 

no evidence yet directly contradicts its placement at A.D. 150-350. 

Gila Plain and a Red-on-Buff sherd (post-Vahki types) were found at the 

Bluff site in the fill of pithouses that were probably built in the 

first half of the A.D. 300s (Haury and Sayles 1947; Bannister, Gell, and 

Hannah 1966). The assignment of those sherds to that occupation period, 

however, is not warranted by the published facts. The Red-on-Buff 

sherd was in trash, none of the Gila Plain sherds apparently was in 

floor contact, and one Gila Plain sherd was in the fill of a later 

pithouse (Haury and Sayles 1947). The possibility that all of these 

post-Vahki sherds pertain to a later occupation at the Bluff site is 

not precluded by these facts. 

This is not the place to fully discuss all of the implications 

that the Pioneer-period chronology suggested here has for future 

Southwestern research and for comparative culture history. Only two 

points are especially pertinent: 

1. If Vahki did not start until ca. A.D. 150, the likelihood of an 

in situ development of the Hohokam is strengthened. By then, 

for example, the appearance of the cultigen complex is not at 

all exceptional in the Southwest (for example, Morris and 

Burgh 1954), nor is the presence of well-made plainware pottery. 

2. If the Hohokam did develop in situ, arguments for the develop

ment of a core-area periphery contrast must be based on some

thing other than the presumption of an intrusive ethnic group. 
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Before the core-periphery contrast is accepted as safe middle 

ground on which to base new models concerning Hohokam social and 

•political organization, it is necessary to show that there is empirical 

as well as theoretical support for the idea. One way that contrast 

could have come about is through the sociopolitical differentiation of 

what was originally a culturally similar Archaic base. A discussion 

of this possibility will serve to bring out what empirical support is 

available for a core-periphery contrast. 

Perhaps only because so little is known about cultural manifesta

tions in upstream portions of the Gila-Salt Rivers during the Pioneer 

period, the evidence supporting a core-periphery contrast is greatest 

in the Colonial through the Classic periods. Before turning to those 

data, however, two points can be made about the Pioneer period. 

Haury (1976:120-25) has established that a large canal was in 

use at Snaketown sometime during the Pioneer period. It is the earliest 

canal known in the Southwest. Its presence at Snaketown distinguishes 

that part of the Gila drainage from outlying areas. Most of the 

pottery associated with the fill of the canal was Vahki Plain and Vahki 

Red, although, there also was a widespread occurrence of Snaketown Red-

on-buff. Was this canal used from Vahki times into the Snaketown phase, 

as Haury (1976:132) infers? If it was, this would be evidence that the 

subsistence economy of people in the "core area" was significantly 

different from that in the peripheries from early in the Pioneer period 

onward. 

Three things suggest the canal was not built until late 

Pioneer times. The frequent erosion and repeated re-building evidenced 
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so clearly in the later canals is difficult to reconcile with the 

absence of such evidence in the Pioneer canal, particularly if we 

assume that the latter was used for the 500 or 800 years from Vahki to 

Snaketown. Secondly, if the same criteria of pottery associations in 

the fill that are used to date later canals are applied to the Pioneer 

one, a late Pioneer date would be inferred. However, this point raises 

many general problems dealing with how to date canals (Masse 1976), 

and Haury (1976:132-36) has suggested good reasons why the painted 

pottery does not necessarily bear directly on the time of canal use. 

While the Vahki Red fits a late Pioneer provenience, the Vahki Plain 

does not. A third point that can be raised is a question about the 

necessity of canal irrigation as a prerequisite to permanent village 

life on the Gila at Snaketown (Haury 1945:210). Could the early 

Pioneer villages have existed without canal irrigation? 

The Gila Pima at the time of Father Kino apparently were not 

using large-scale irrigation (Winter 1973, Doelle 1975). The historical 

evidence indicates that they had relatively small populations that were 

sustained by extensive plant collecting, hunting, and gardening that 

used the natural floods to water their fields or they may have 

employed small temporary ditches to slightly divert the floodwaters 

(Doelle 1975). Could the Hohokam during the early Pioneer period have 

made their living along the Gila in a similar way? 

That other than large-scale irrigation was practiced in the 

region at some time is demonstrated by the presence of check dams and 

other runoff-control features in the Estrella and other nearby 

mountain ranges (Matthews, Wortman, and Billings 1893:148). While those 
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data probably pertain to relatively late Hohokam times, it may well be 

evidence too of an intensification of earlier practices. Red Mountain, 

the only other excavated Vahki site besides Snaketown, is a small site 

located on the side of the Salt River least suitable for large-scale 

irrigation (Morris 1969:52). 

How large, then, was the Hohokam population during the Vahki 

phase? Only four houses at Snaketown are definitely assigned to this 

two or three hundred year long phase. The overall distribution of 

Vahki trash at Snaketown is much more restricted than is that of late 

Pioneer and later material (Haury 1976:77). Thus Haury's (1976:75) 

estimate of 100 people in the founder group at Snaketown may not be a 

bad order of magnitude for the population throughout the early Pioneer 

period. In other words, the early Snaketown population probably was no 

larger them a Pima rancheria in the time of Kino. 

The second point to be made about the Pioneer period stems from 

Haury's (1976:352) intriguing hypothesis that the Gila-Salt basin was an 

"empty niche" that was filled by an emmigrant Vahki population. In 

fact, few Archaic sites have been reported for that whole area (Wood 

1972, Dittert 1976, Fish n.d.). No systematic excavations have yet 

been conducted on them. Nor can it be said that a thoroughly systematic 

intensive survey looking explicitly for Archaic sites has been conducted 

in more than a small portion of the area. Where such work has been 

done, as in the proposed Orme Dam area (Canouts 1975), no Archaic sites 

were found. The need for more work, and the theoretical significance 

of any and all Archaic material that is turned up, cannot be over

emphasized. Its study is crucial if many of Haury's most provocative 
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hypotheses about the early Hohokam are to be tested. This is true even 

if the Vahki population had its origin in Southwestern Archaic popula

tions. 

If the Gila-Salt basin does prove to have been an empty niche 

that the Hohokam filled, the concept of a core-periphery contrast would 

be greatly strengthened. Whether invaded by a Mexican population which 

brought in an irrigation technology or by an Archaic population from the 

adjacent uplands that brought in floodwater farming and a diversified 

collecting economy, a new and different way of life was established on 

the Gila in early Pioneer times. The theoretical advantage gained by 

supposing that the development of large-scale irrigation technology was 

locally inspired late in the Pioneer period is that it would then be 

correlated with an apparent population increase not only at Snaketown 

(Haury 1976:77) but also throughout the "core area" (Johnson 1964, 

Schoreder 1940, Morris 1969, Canouts 1975). Some kind of change in 

social and political organization probably accompanied those population 

increases and technological advances. What was it? 

Colonial and Sedentary Periods 

Who are the Hohokam? Haury (1950) once distinguished between 

the "River Hohokam" and the "Desert Hohokam," the first being a people 

dependent on canal irrigation from live streams and the latter dependent 

on dry and floodwater farming. If the prehistoric occupants of 

Papagaria were Hohokam people, what about those in the Tucson basin, the 

Empire Valley, the San Pedro Valley, the Safford area, the Globe-Miami 

area, the Roosevelt-Tonto basin, the middle Verde Valley, the Agua 
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Fria, and the Gila Bend area, all of which have been classified as 

"Hohokam" in the Colonial and/or Sedentary periods (Grebinger 1971, 

Eddy 1958, Franklin and Masse 1976, J. L. Brown 1974, Doyel 1976a, 

Haury 1932, Breternitz 1960, Weed and Ward 1970, Wasley and Johnson 

1965)? What is the meaning of the Hohokam concept if the occupants of 

all of those areas are "Hohokam?" If they are, it is difficult to see 

how a homogeneous social and political organization of the Hohokam can 

be discussed. Major differences in the types and frequencies of 

material-culture classes exist among these areas, not to mention the 

differences in settlement-subsistence systems (for example, Haury 

1950, Weed 1972, Doyel 1976b). In what sense, then, are all or any 

part of them "Hohokam"? Were there site-unit intrusions from the Gila-

Salt basin into these peripheral areas? If there were, what happened 

to the indigenous populations? If there were not, is what we see a 

series of parallel developments among people who once shared a common 

Archaic pattern? Or is it the result of an interaction sphere centered 

on the Gila-Salt core area? 

Though I prefer the latter interpretation, none of the 

possibilities has been adequately tested. Few studies have made a 

rigorous distinction between the concept of the Hohokam as a "super-

organic" cultural aspect of many different communities and the concept 

of the Hohokam as a society. There seems little doubt that in the former 

sense the "Hohokam" is a widespread cultural tradition. To show that 

people as well as ideas or material objects moved, much more must be 

demonstrated than has been so far. All of the criteria defined by 

Rouse (1958) for identifying migrations apply, and attention also should 
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be paid to the subsequent history of populations absorbed or displaced 

by an emigrating group. 

We do not even know if the ceramic differences in utility wares 

that are known to exist are culturally significant or are due to 

differences in the kind of clay and temper locally available in the 

various stream valleys (Schroeder 1966, Weaver 1974). To answer that 

question properly, detailed studies by professional ceramic tech

nologists are needed (Weed 1972). 

Nevertheless, the concept of a core area different from the 

peripheries persists. And in the core-periphery contrast lies the 

opportunity to define the Hohokam concept in a sociologically-meaningful 

way. By restricting the concept to the populations in the core area, 

it becomes possible to discuss the history of the Hohokam social and 

political organization. Similar histories for populations in the 

peripheral areas should be treated separately. The interaction of 

populations in the central and outlying areas (and the outlying areas 

with one another) can then be rigorously addressed. From this stand

point, it becomes apparent that the core-periphery contrast forms the 

basis for a model of who the Hohokam were and what their history of 

social and political change was like. 

On the basis of current evidence, I take the "core area" to be 

the triangular area along the Gila and Salt Rivers from a little west of 

their juncture on the west to the Bartlett Dam on the lower Verde and 

Saguaro Dam on the Salt, and a little east of the South Butte area east 

of Florence, Large-scale irrigation systems are known only along the 

main stem of the Gila and Lower Salt and Verde Rivers from Gila Bend 



eastward to the Safford area, but they are most frequent in the Gila-

Salt core area we have defined (Woodbury 1961a). The irrigation works 

in the Agua Fria, middle Verde, and Santa Cruz, while they did tap 

live water sources, were much smaller, shorter, and less complex systems 

(Vivian 1974). The scale of labor investments to build and maintain the 

latter systems appears to be qualitatively different from what must have 

been true in the Gila-Salt core area from the time of the Pioneer period 

canal at Snaketown, even if allowance is made for the accretionary 

expansion of the larger canals. 

Recent work on canals in the Phoenix area (Herskovits 1974, 

Masse 1976) has shown that there are large pre-Classic canal systems on 

the Salt that were replaced by the extensive Classic period systems 

recorded in the maps of Turney (1924) and others (Midvale 1968). Thus 

while the history of the canal systems and the concommitant agricultural 

intensification in the core area is still virtually unknown, enough has 

been established to justify the assertion that the agricultural systems 

in the core area were qualitatively different from those in most 

peripheral areas from the late Pioneer period to the Classic. 

Fortunately, as the work of Haury (1976), Masse (1976), and Herskovits 

(1974) shows, there is still a great deal of opportunity to test this 

assertion and even to document the history of the canal systems and the 

nature of the agricultural production based on them. 

The hypothesis that Hohokam populations in the core area were 

able to expand into adjacent areas because of their irrigation 

technology (for example, Gladwin and others 1937, Grebinger 1971) is not 

supported by the facts. That technology was simply not exported to most 
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them. The small ditch systems in the peripheries could well have been 

built by non-Hohokam people who were in contact with the core area. 

On the other hand, not all Hohokam communities in the core area 

practiced large-scale irrigation. Surveys of the proposed Orme Dam area 

(Canouts 1975), the proposed Buttes Reservoir area (Debowski and others 

1976), and an area north of Florence (Doelle 1976) have established the 

fact that extensive water control systems dependent on runoff were built 

in the core area, probably during the Colonial and Sedentary periods 

(see also Gas-^r 1976). Similar systems are known from outlying areas 

(Masse n.d., Woodbury 1961b) where they apparently were built during the 

same time interval. Communities in the Orme Dam area associated with 

large-scale irrigation canals are also associated with extensive agri

cultural systems based on runoff (Canouts 1975). Snaketown, in contrast, 

apparently has no similar features directly associated with it (Haury 

1976, but see Gasser 1976). The contemporaneous occurrence of 

communities with runoff systems but no canals (Canouts 1975), together 

with the evidence for extensive gathering of wild plant foods (Bohrer 

1970, Doelle 1976, Gasser 1976), shows that the Hohokam subsistence 

settlement systems in the core area were far more complex than was once 

appreciated. How the various economic sub-systems were articulated 

within each community, and the nature of inter-community economic 

linkages has not yet been studied. Nor has the structure of indi

vidual sub-systems been studied in sufficient detail to understand how 

each worked. The possibility for doing this kind of research is one of 

the exciting results of recent contract archaeology. At the same time, 



303 

these new data demonstrate that the question of a Colonial expansion of 

core-area Hohokam populations into the peripheries is more complex than 

once thought. Due to the general absence of large-scale irrigation 

systems in the peripheries, attention should now shift to the elaborate 

runoff systems as the technological adaptation that may have facilitated 

a Colonial expansion. Since current data suggest that the appearance of 

these systems is no earlier in the Gila-Salt basin than anywhere else in 

the Southwest, one should remain skeptical of even this possibility. 

Other data also evidence a core-periphery contrast. The 

relative and absolute frequency of unusual artifact classes such as 

mosaic mirrors, carved shell, turquoise mosaics, palates, stone 

sculpture, and effigy pots, as well as the frequency of items in each 

class, is much higher in the core area than elsewhere (Schroeder 1966: 

701). The ratio of painted to non-painted ceramics is three times 

higher in the sample from the core area as compared to that from the 

peripheries (Weaver 1974). Were the core-area populations the suppliers 

of these articles to peripheral communities? All of these comparisons, 

howover, while sustaining the image of a core-periphery contrast, may 

actually be the result of sampling error. At some sites in the core 

area, for example, the painted/non-painted ratio is no different than 

that found in the "peripheries" (Chenhall 1967). The same is true for 

the other traits (for example, Johnson 1964, Wasley and Benham 1968). 

Snaketown is undoubtedly the best known Hohokam site. How much 

does our vastly greater knowledge of Snaketown bias our comparisons? Is 

the concept of a "core area" an illusion created by that bias and the 

relatively greater amount of archaeological work done in the "core area?" 
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Our general knowledge of Hohokam settlement patterns is still 

very inadequate, even to the point of not being sure about the nature 

of the size hierarchy among sites in any one phase or from one phase 

to another. Fortunately, intensive surveys of many areas are now 

beginning to correct this situation (Canouts 1975, Dittert 1976). 

During the Colonial and Sedentary periods, Snaketown still appears to 

be one of the largest sites known (McAllister 1976). Population there 

was apparently greatest during the Sedentary period when Haury (1976: 

75) estimates that more than 125 houses were built. Yet on the Salt 

during the Sedentary, several sites are reported that were as large or 

larger than the Snaketown Sedentary component (based on a count of 

reported trash mounds [McAllister 1976]). On the Gila too there may 

have been other Sedentary sites as large as Snaketown. At Casa Grande 

and the nearby Grewe site, for example, Colonial and Sedentary occupa

tion was quite extensive, but just how extensive has not been deter

mined (Ambler 1961, Woodward 1931). Woodward (1950) states that there 

were trash mounds and other remains that were plowed under in fields 

surrounding the Grewe site, and Ambler's (1961) intensive survey of the 

Monument does not include areas outside the boundary—areas where 

additional archaeological remains certainly occur (Valcarce and Kayser 

1969). 

The relationship of sites to one another within the core area 

is poorly understood. What, for instance, was the relationship between 

Hohokam communities on the Salt and thoso on the Gila? Since Snaketown 

still appears to have the largest Colonial components known (McAllister 

1976), the great increase of very large components on the Salt during 
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the Sedentary may be significant. Was there a shift in cultural 

dominance from the Gila to the Salt? There is some evidence already 

that supports this. About twice as much water flows in the Salt below 

the juncture with the Verde as flows in the Gila below San Carlos 

Reservoir (Dunbier 1968, ciLed in McAllister 1976). The aggregate 

length of the main stem of canal systems, most of them Classic in 

date, on the Salt is in a ratio of 5:3 with those on the Gila (Midvale 

1965, 1968, cited in McAllister 1976). These data suggest that when an 

intensification on large-scale irrigation systems began during the 

Sedentary period, the communities in the Salt began to out-distance 

those on the Gila in population. Those conditions carried over into 

the Classic (Doyel 1976a). Needless to say, a good deal of testing is 

needed before any of thene propositions can be accepted as facts. 

More definite is the conclusion that the overall density of 

occupation in the Gila-Salt core area was much higher than in any one 

of the adjoining regions (Chenhall 1967). According to Bruce Masse, 

sites with several hundred pithouses do occur in such places as the 

lower San Pedro Valley, maybe in the Tucson basin and the Safford 

valley, and large Sedentary sites are reported near Gila Bend (Wasley 

and Johnson 1965). The character of site size-hierarchies by phase in 

each of these regions has yet to be reported, and a comparison with the 

size hierarchy in the core area thus remains to be made. The measure

ment of site areas which is now being done on new intensive surveys will 

help to facilitate such comparisons (for example, Canouts 1975), but 

even more helpful would be estimates of site size by phase. One way to 

do this would be to keep a separate record of sherds associated with 
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each trash mound. While inaccurate, estimates based on such informa

tion probably would be slightly better approximations than are currently 

possible. 

While many questions remain, then, there is nevertheless broad 

theoretical and empirical support for the concept of a core area 

occupied by the "true Hohokam" during the Colonial and Sedentary 

periods. Leaving aside further discussion of the question concerning 

Hohokam intrusions into peripheral areas (since there is no way to 

resolve it at the present time), I turn now to a consideration of the 

kind of social and political organization that was present in the core 

area during the Colonial and Sedentary. Two questions will be dis

cussed: (1) is there evidence for social differentiation, and (2) is 

there evidence for change in the sociopolitical organization? 

Social Differentiation 

There is evidence in the mortuary practices for some kind of 

social differentiation. Half of the artifact lots deemed worthy of 

museum collection in the original Snaketown work (Gladwin and others 

1937) came from cremations (Wasley and Johnson 1965:89). Yet most 

cremations had none of those artifact classes associated with them 

(Gladwin and others 1937, Haury 1976). The cremations for the most part 

occur in clusters that can be interpreted as cemeteries. At the Grewe 

site, most of the grave goods found came from one out of the three 

cemeteries excavated (Woodward 1931:13). A minority of cremations 

had caches of goods associated around them (Haury 1976:164). Thus 

there is no doubt that some individuals were treated differently than 
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others during the burial process, nor that the set of burials with the 

most grave goods was in some ways different from the others. Are the 

cemeteries the burial areas of discrete kin groups , each with different 

status , or was membership in each cemetery based on other criteria? 

Haury (1976:347) has suggested that some of the "richest" 

burials, particularly those with mosaic mirrors, may have been shamans . 

This is an exce llent hypothesis and one well worth pursuing. Together 

with the evidence for a mourning ceremony, also inferred by Haury 

(1976:171), it implies that the social differentiation evident in the 

burial assemblages is very like that reported for many California Indian 

groups (Bean and Blackburn 1976, King 1969, Moriarty 1969)~ There the 

social roles of village chief and shaman complemented one another, each 

supporting and checking the authority of the other (Gayton, in Bean and 

Blackburn 1976). Both positions led to the acquisition of wealth for 

the individuals and their kinsmen. Much of their wealth and symbols 

of office were broken and buried with them. As ceremonial leaders of 

their villages, the chiefs organized the cycle of annual ceremonies at 

which important economic exchanges took place among social groups that 

occupied widely diverse ecological niches. The most important of these 

was the mourning ceremony. 

The possibility that structurally similar kinds of exchanges 

took place either among the Hohokam groups in he core area, or between 

them and groups in the peripheries (or both), has not been studied. The 

California analogies suggest that such analysis would be well worth the 

effort. Another hypothesis that should be tested is that there was a 

cormnon religious ideology and death ritual that linked the Hohokam with 
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many California groups. The California analogies also suggest that a 

meticulous, systematic comparative analysis of the Hohokam mortuary 

practices would be extremely valuable (Haury 1976:166). A preliminary 

analysis of a Chumash cemetery site by King (1969) well illustrates 

both the research potential and some methods for realizing it. To date, 

no complete inventory of all of the materials associated with each 

Hohokam cremation, or cemetcry, together with maps of the burial loca

tions in relation to one another and to other features has been 

published for any Hohokam site. The closest to it is reported by 

Wasley and Benham (1968) where we learn that the "richest" burials were 

placed together some distance from a burial cluster. But what were the 

steps in the burial process? What, for instance, are the potsherds HO 

often found in cremations? Do any of them fit together? Is an 

assemblage of different functional types present? Were potsherds burned 

and placed with the body or were whole pots? Is there variation in 

this regard from one burial or cemetery to another? Answers to these 

questions and similar ones would help considerably to further clarify 

the character of the mortuary practices of the Hohokam and show the 

similarities and differences in how various individuals were treated at 

death. We will then be in a much better position to assess the reasons 

for that differential treatment, and to decide if different social 

status during life best explains the data. 

Sociopolitical Change 

The question of sociopolitical change during the Colonial and 

Sedentary periods has not been systematically studied. Haury (1976:354) 
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states that he did not directly address this issue in his recent 

Snaketown work. While emphasizing that the Snaketown data demonstrate 

the cultural stability of the Hohokam—in the sense of the continuity 

of a single, gradually evolving cultural tradition—at the same time he 

(.Haury 1976:354) states that, "Sociopolitical and religious changes must 

be inferred." No model of this change is presented, however, and we are 

left with only a generalized conclusion about Hohokam sociopolitical 

organization: 

. . .  i t  d o e s  s e e m  l i k e l y  t h a t  t h e y  w e r e  a  b e n i g n  p r i m i t i v e  
democracy rather than a theocracy or a strong politically 
oriented society. We may assume that the Hohokam were more 
ritually directed and their technology was more developed 
than was the case among the Pima. Social and economic 
factors probably superceded all others in determining how 
the Hohokam reacted toward each other. The absence of 
formality in the village layout and, most of all, the 
apparent disregard for house and trash mound placement with 
respect to ball court and platform mound, emphasize the 
secularity of the Hohokam way of life. Rules of residence 
and lines of descent were weak (Haury 1976:353). 

If sociopolitical and religious change must be inferred, how 

must this picture me modified? The California analogies again suggest 

some answers. In fact, the Piman analogy nay be no more appropriate 

than California ones as a source of interpretative insights for 

constructing models of Hohokam society. Only two points will be made 

here: 

1. The role of chief may have become hereditary, leaving the role 

of shaman available for the upward mobility of ambitious indi

viduals (Bean and Blackburn 1976). The chiefs in California 

apparently were local "big men" (cf. Sahlins 1963) who 

administered a rudimentary redistribution system but they did 
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not have theocratic authority. According to Bernard Fontana, 

among even the Gila Pima in the nineteenth century,the 

institution of a hereditary chief developed, probably as a 

result of the danger from outside attack from Apaches and 

others. Hohokam "ball courts," where periodic ball games 

(Haury 1976) or dances (Ferdon 1967) were probably held, are 

evidence that social occasions took place that chiefs and 

shamans may have organized and regulated. The shift from a 

Snaketown to a Casa Grande type ball court may reflect a shift 

from public participation in the periodic ceremonies to the 

restriction of direct participation to a specially constituted 

group. The 'antap cult of the Chumash provides an analogy of 

the latter institution (King 1969): 

Members of this cult were referred to as 'antap, and 
their primary responsibility seems to have been the 
performance of dances and other rituals as large 
public ceremonies. . . . There were apparently at 
least twelve 'antap in every major 'ullage, many of 
whom participated from time to time in ceremonies 
held in widely-scattered locations; since chiefs, 
other important officers, and shamans were all members 
of what essentially was a ubiquitous, far-flung 
religious elitist society, the 'an tap cult acted as an 
important integrative mechanism throughout the Chumash 
area (Bean and Blackburn 1976:236-37). 

2. Moiety organization and some kind of corporate group segmenta

tion may have been present in Hohokam communities and became 

more complex. More specifically, the proto-historic Chumash 

provide a highly instructive example of a society slightly more 

"complex" than the southern California norm: 

Chumash religious beliefs, and their more important 
public (as opposed to private) rituals, revolved around 



the esoteric and metaphorical worship of two sacred 
celestial 'bodies,' earth and sun. . . . A fairly 
precise twelve-month lunar calendar, semi-annua lly 
adjusted by reference to the solar solstices, was 
employed in determining the proper times to observe 
a variety of occasions; ... The dates of two of 
the most important ceremonial occasions, the late 
September harvest fiesta and the Winter Solstice 
ceremony, were directly determined by the phases of 
earth and sun (Blackburn, in Bean and Blackburn 
1976:235-36). 

The fact that" ... a noticeable ~verage increase in grave 
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goods " (Haury 1976:356) was true at Snaketown suggests that one way to 

gain a better perspective. on Hohokam sociopolitical change is by more 

detailed study of temporal trends in the mortuary practices . Is there 

any indication of the development of an "elite" as suggested by the 

Chumash analogy and the change in ball court type? The study of 

pottery de.sign, shell carving, petroglyphs, etc., as ideological 

systems , or as reflections of suc h systems, would be another way to 

approach the problem. In no small measure, pottery designs are the 

product of in telle.ctual effort , and explanation of the undoubted 

variation in design across space Cin different proveniences) and time 

should take this into account. The work of Amsden (1936), Leavitt 

(1962 ), and Haury (1976} has established a sound basis on which to 

initiate new analyses of the symbolic meaning of pottery design styles 

(J. A. Brown 1976). How were the differe nt design styles and motifs 

distriButed among all the various cultural contexts and what purpose 

was served by that variability? As pottery design styles changed, how 

did their contexts and purpose change? Studies such as these have not 

yet been carried out, but their completion would be most helpful to all 
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efforts to evaluate the nature of sociopolitical change in Hohokam 

society. 

No attempt has yet been made in Hohokam archaeology to compare 

households with one another in terms of how domestic activities were 

conducted. Some work along these lines has been done in adjoining 

regions (DiPeso 1956, Grebinger 1971). Nor has anyone attempted to 

define the boundaries of "rancherias" and then to compare them, or to 

analyze their internal structure. No dynamic studies of household 

change during a cultural phase have been made. Were some households 

in a rancheria larger or wealthier than others? Today we cannot answer 

this or similar questions. Yet we know that from Pioneer times onward 

there was great variation in house size and even functional differentia

tion (Haury 1976:45-75). New studies of household structure, its 

change, household economy, and then comparative analyses will con

tribute greatly to our understanding of the Hohokam social organization 

and its change. It should be noted in passing, however, that current 

fiold procedures are not capable of recovering the kind of data needed 

to do such studies. Micro-stratigraphic techniques are needed (Haury 

1976:82, Wilcox 1976). Fortunately, the archaeological potential to 

carry out such analyses is abundantly present in Hohokam sites (for 

example, see Haury 1976:162, 199; Hayden 1957). 

The Classic Period 

The settlement patterns of the Soho and Civano phases are still 

very poorly understood. Nevertheless, there are obviously significant 

changes following the Sedentary period and during the Classic. Those 
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changes include a greater formality in settlement layout. Furthermore, 

cultural changes in the outlying areas make the boundaries of the core 

area more distinct than ever before (Schroeder 1960, Greenleaf 1975, 

Doyel 1976b). What explains these changes? 

If a non-Hohokam people took over the core area during the 

Classic, and either assimilated or lived peacefully side-by~side with 

the indigenous Hohokam, they may have been responsibe for the changes in 

cultural traits. Even if there was an invasion, however, the socio

political organization present in the core area during the Classic 

remains to be described. An alternative to all of the invasion 

h ypotheses is that significant sociopolitical changes among the Hohokam 

were occurring during the Classic. 

The first model o Classic Hohokam society based on the results 

of scientific excavat i ons was proposed by Cushing (1890 ). Cushing had 

more first-hand experience with both American Indian cultures and 

e.xcavated Classic period sites than any student before or since. He 

portrayed the Hohokam d r ing the Classic period as a hierarchically 

stratified society ruled by a group of priest-chiefs. The Salado 

invasion hypothesis was explicitly designed to counter many of Cushing's 

inferences wi t h more parsimonious alternatives (Haury 1945). An 

inherent weakness of the Salado hypothesis, however, is that while it 

logically accounts for Cushing's Civano p hase evidence, it fails to 

explain what happened during the Soho phase. Although the Salado may 

have been "inf 1 uencing'' the Hohokam during the Soho (Gladwin and others 

1937), still the Hohokam are credited with building and using the 
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organization of the Hohokam during the Soho? 

This problem is circumvented by Schroeder's (1960) Sinagua 

invasion hypothesis, but like the Salado hypothesis, it has been 

severely weakened in recent years by the demonstration of cultural 

continuity between the Sedentary and Classic periods (Ambler 1961; 

Johnson 1964; Wasley and Johnson 1965; Steen 1965; Wasley 1966; 

Weaver 1972, 1976; Doyel 1974, 1976a). The increasing concensus 

favoring an in situ development of the Classic-period phases has 

important logical implications for not only our concept of who the 

Hohokam were, but also our concept of what they became. For one thing 

it means that Cushing's model of a non-egalitarian Hohokam society is 

much more reasonable than was once believed. Since arguments against 

the Salado or Sinagua invasion hypotheses are strong, and there is 

further support for the in situ hypothesis in the discussion of 

construction wood given here (Chapter 7), the in situ hypothesis will 

be adopted as a basis for further discussion. 

Recent debate about the nature of Classic sociopolitical 

organization has been polarized by a larger controversy concerning the 

importance of large-scale irrigation systems as independent variables 

in the rise of states. The Hohokam irrigation systems are a relevant 

case in this regard, and Steward (1955:71-72) ventured to interpret it 

More ambitious systems [than those of the Paiute and Pueblo], 
however, would require some over-all authority in order to 
plan canals, impress the necessary labor, and regulate water 
distribution. Among the Hohokam of southern Arizona, a 
single irrigation system might comprise several hundred 
miles of large canals serving many widely separated 
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communities. The precise nature of Hohokam society is not 
known, since the culture reached its climax in prehistoric 
times and was not demonstrably perpetuated in any post-
Columbian Indian society, but the irrigation surely 
required a managerial authority far stronger than that of 
the Paiute or Pueblo. This aspect of Hohokam culture 
merits far more study than it has yet received. 

More study was initiated (Woodbury 1960) , with the result that 

hypotheses like Steward's were rejected in favor of the extreme 

alternative that voluntary associations like those practiced by the 

historic Gila Pima could account for the canal data (Woodbury 1961a). 

By positing an extremely egalitarian society, however, Woodbury's 

position fails to explain the changes that undoubtedly did occur. It 

also fails to prove that the Pima irrigation systems are comparable to 

the Classic Hohokam ones. The total Piman acreage under irrigation was 

less than one-tenth of that opened up for irrigation during the Classic 

(conpare Woodbury 1961a with Schroeder 1960). Furthermore, the size of 

the Piman ditches, their length, and their complexity are not described, 

leaving us to inquire if they were far smaller and required propor

tionately much less labor to build and maintain than did the huge 

Classic systems. Nor is it even clear that his position really 

provides a negative test of Steward's hypothesis. Woodbury (1961a) 

argues that given the choice between the image of an egalitarian society 

and that of a state system, there is no good reason to believe the 

Hohokam were not egalitarian. What Steward asserted was that on a scale 

from extremely egalitarian societies at one end to highly organized 

states or empires on the other, the Classic Hohokam were closer to the 

latter end than were the egalitarian Paiute and Pueblo (Fremont 

tradition). To test this hypothesis, concepts are needed of a stage or 
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stages of political development intermediate between those of a state 

and an egalitarian level of organization. 

Just such an intermediate stage has been proposed by Service 

(1962, 1975) in his concept of "chiefdoms." His chiefdom concept is an 

ideal type. Its utility is therefore in the processes it calls atten

tion to and the questions it stimulates; it is not a model of what 

particular societies were like. Such models must be built up inde

pendently for each case. Thus to propose that the occupants of the 

Hohokam core area during the Classic period were organized into one or 

more chiefdoms does little more than to posit the "ballpark" in which 

to search for more specific models and comparative analogies. That the 

Classic Hohokam societies can be classified as chiefdoms in Service's 

sense has recently been proposed by several authors (Martin and Plog 

1973, McAllister 1976, Gerald 1976, Masse 1976). A point of special 

interest in this connection is that if the early conceptions of Cushing 

(1890) and Fewkes (1912) are translated into modern anthropological 

terms, they too were inferring that the Classic Hohokam were chiefdoms. 

How reasonable is this concept? How useful is it? 

Southwestern societies have generally been classified as 

egalitarian, that is, as peoples without significant inequities in 

economic or sociopolitical status. A typical opinion was recently 

expressed by Sanders and Marino (1970:94-95): 

Although technological and subsistence features from 
Mesoamerica were significant in shaping the history of the 
area, the cultures were highly parochial and can best be 
understood in terms of local processes. Tribal societies 
were probably present by Basketmaker 11 times. Subsequent 
history was one of increasingly larger and better-organized 
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tribes. There are few if any hints of more complex social 
systems. 

Some change in social organization during the history of certain 

Pueblo societies has been inferred (Strong 1927, Steward 1937, Eggan 

1950), but these theories posit little more than a shift from a 

Shoshonean-like band organization to a Hopi-like clan system. The 

empirical basis for these theories goes back to Bandelier's (1884) 

inference that a period of dispersed "small-house" settlements was 

followed by that of large "communal" houses. That concept was 

incorporated in the famous Pecos classification (Kidder 1927) and was 

further elaborated in Roberts' (1939) distinctions of a "developmental 

pueblo" period of small sites followed by a "Great Pueblo" period. 

Partly because the subsequent Pueblo IV period was characterized as 

"regressive" (Roberts 1939, Wormington 1947), and partly because it is 

so little known (or reported), particularly for the interval 1450-1600, 

the importance of the great advances that occurred during that period 

have been generally overlooked or under emphasized (Brew 1941). It is 

now known that the history of subsistence-settlement systems in the 

Southwest was far more complex than Bandelier's or Roberts' sequence 

would have us believe (see discussion in Wilcox 1976) . Facts estab

lished since the middle 1930s completely undercut the empirical basis 

of the Strong-Steward-Eggan theories. New concepts and new theories are 

needed to fill the vacuum created by the collapse of the earlier ones. 

The concept of chiefdoms should prove useful in this regard because it 

will help everyone to come to grips with the greater complexity of 
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change in Southwestern history that it is becoming increasingly 

difficult to overlook. 

The broad outlines of a new theory, as I perceive them, may be 

stated as follows for the later end of the historical sequence (Wilcox 

1976). The earliest chiefdom in the Southwest apparently emerged in 

Chaco Canyon during the 800s (the time of Old Bonito). Its political 

influence on its ethnically-different neighbors (Hawley 1937; Ford, 

Schroeder, and Peckham 1972) resulted in the transformation of those 

societies into chiefdoms too (Service 1962:150-52). The sharp cultural 

boundaries expected for chiefdoms (Service 1962:167-68) are present 

in the Anasazi area by late Pueblo III (Wormington 1947). The general 

process of aggregation may be explained in part as the movement of 

various kin groups (already organized in clan or moiety systems [Wilcox 

1976]) "under the wing" of powerful leaders. The Classic Hohokam 

during the Soho period were then one among many societies affected by 

this historical process. Long-distance trade among these chiefdoms 

became an increasingly important economic fact of life, and one which 

began to affect settlement location. Casas Grandes too, in this 

context, if it was built in the late 1200s or early 1300s (see Chapter 

5), is best seen as a derivative outcome of what were largely autonomous 

Southwestern events, not the instigator of them (DiPeso 1974). Its 

collapse in the early 1400s, however, may have played a crucial role in 

the subsequent collapse of a large portion of the trade network and the 

abandonment of Civano phase sites such as Casa Grande, as well as many 

other Pueblo IV communities south of the Mogollon Rim. Most attempts to 

explain Southwestern abandonments have called on coercive forces 



319 

(environmental stresses, enemy peoples); the chiefdom concept should 

help to focus new attention on the positive forces of trade, population 

control, and political advantage. The spread of the Kachina cult 

(Schaafsma and Schaafsma 1974) may also make more sense in this 

context, and the controversial evidence for warfare, defensive 

architecture, and zones of unoccupied land between village clusters 

may become more comprehensible. 

The possibility that Chaco Canyon society was a chiefdom has 

been pointed out by Gumerman (1972), and the chiefdom concept does much 

to clarify some of Dozier's (1970) provocative ideas (see also Wilcox 

1976). In fact, the usual picture of the egalitarian Pueblos in the 

ethnographic present (at the end of the nineteenth century) may be 

accurate, but that condition may have resulted from an adaptation of the 

Pueblos to life in the Spanish, Mexican, and Anglo state systems 

(Wilcox 1976). Closed corporate peasantries in Latin America (of which 

Arizona and New Mexico were once a part) are egalitarian Indian 

communities that once were more hierarchically organized and inter

connected (Wolf 1955, 1957; Carrasco 1961). Thus the character of these 

societies in the ethnographic present may well be quite different from 

what they were like just before contact. As models for interpreting the 

prehistoric Pueblo societies of Pueblo III or Pueblo IV times they are 

s"uspect. 

While these ideas are by no means established facts, neither 

have they been shown to be false. It is interesting to observe that 

Cushing's (1890) model of Zuni society, on which his conception of the 

Classic Hohokam was based, portrays them as they were before contact, 
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not as they are now. Even though the empirical accuracy of his Zuni 

model is still in doubt, as a theoretical model it describes what 

modern anthropologists will recognize as a "chiefdom." Thus what 

Cushing argued, and Fewkes (1912) supported, is that the Classic 

Hohokam were much the same kind of (theocratic) chiefdom as were the 

prehistoric Zuni. The trend of recent research suggests he may have 

been right on both counts. 

Elman Service is not the only anthropologist who has found the 

concept of "chiefdoms" useful as a distinct typological category. 

Kalervo Oberg (1955) applied the term to an empirically-based social 

type he recognized in Central and South American societies. It was 

then elaborated by Steward and Faron (1959) in a way that a reviewer 

(Rouse 1961) found to be quite reasonable. Unlike Service (1962, 1975) 

who sees in the chiefdom category a stage in the development of state 

societies, Steward and Faron (1959:178) do not: "Moreover, the chiefdoms 

do not represent a developmental stage in any large scheme of South 

American culture history. They do not necessarily exemplify an early 

phase of cultural development in the Central Andes or a potential 

development of the tropical-forest farmers or of the food hunters and 

gatherers." The utility of the chiefdom concept is not limited, 

therefore, to any one evolutionary scheme or set of theoretical biases. 

Chiefdoms have also been studied in Africa (Gluckman 1962) and 

Polynesia (Sahlins 1963) where systems quite unlike those described for 

New World cultures occur. Geneological reckoning beyond four or five 

generations, for example, is a pronounced structural feature of many 

African and Polynesian systems but was not practiced in the New World 
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conical clans ever existed in the New World; consequently, Polynesian 

or African analogies invoking ramages or conical clans are inappro

priate models for interpreting New World societies such as the Hohokam 

(see Grebinger 1971 for a contrary viewpoint). If the "unity 

hypothesis" for the peopling of the New World is correct (Putnum 1895, 

Swadesh 1964, Wilcox 1976), and no contact of Old and New World 

societies occurred again until the time of Columbus, it is likely that 

New World societies are more alike among themselves than that they are 

more like certain Old World societies. Thus it is all the more 

significant that Oberg (1955) and Steward and Faron (1959) have identi

fied a class of New World chiefdoms. It is to them that we should look 

for the most fruitful comparative insights in attempts to understand 

the Classic Hohokam. 

Brief mention should also be made here of the evolutionary 

scheme of Fried C1967). Where Fried argues that economic inequality led 

to political inequality, Service (1975) argues the reverse. Some of the 

societies that Fried (1967) characterizes as "ranked societies" Service 

would reinterpret as "chiefdoms," while others he would now (Service 

1975) classify as "egalitarian." An important attempt to apply Fried's 

scheme to interpret Hohokam society has been made by Grebinger (1971). 

A principal weakness in classifying the Colonial, Sedentary, and early 

Classic societies as "ranked" (Grebinger 1971) is that the great changes 

that occurred in subsistence-settlement systems during that time are 

reduced to minor significance. There was more to those changes than is 

accounted for in the concept of "ranked societies" and thus serious 
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consideration should be given to the chiefdom concept, at least for the 

Classic period. 

Only two further points will now be discussed in the effort to 

establish that it is both reasonable and useful to interpret the 

Classic Hohokam societies as chiefdoms. 

1. Population: Extremely variable estimates continue to be made of 

the size of the Classic period populations in the core area. 

They range from about 10,000 or so to well over ten times that 

number (Schroeder 1960). Haury (1976:356) is willing to believe 

that there were 50,000 to 60,000 people in the core area during 

the 1300s. This is not an unreasonable estimate. Recent work 

on canals in the Phoenix area (Masse 1976) has increased the 

probability that the canals mapped by Turney (1924) and others 

(Midvale 1968) were contemporaneous Classic period canals. That 

means that the amount of land under irrigation at any one time 

was probably larger than the skeptics believe and that the 

population was larger than the minimum estimates indicate. 

Another fact that tends to increase the probability of Haury's 

population estimate is the demonstration that several sites 

near Snaketown that were once thought to be Soho phase are 

actually Civano phase sites (Haury 1976:48-53). Here is 

evidence of a "rural " population during the Civano phase that 

must be added to that residing in the large centers like Casa 

Grande (see also Gladwin and others 1937:34). Further evidence 

of this is reported at Casa Grande (Ambler 1962), Escalante 

(Doyel 1974:76), and the proposed Orme Dam area (Canouts 1975). 
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While the population of many of the large centers like Casa 

Grande, Casa Blanca, Los Muertos, etc., is unknown, an estimate 

of several hundred, or even several thousand in some cases, 

does not appear to be unreasonable. If so, the overall 

population size and community structure of the Classic Hohokam 

during the Civano phase is well within the wide range given by 

Service (1975) and Steward and Faron (1959) for chiefdoms. 

2. Redistribution: Chiefdoms have redistribution economies 

(Service 1975). Was there a redistributive economy during the 

Classic? At the moment we cannot decide this one way or the 

other. No systematic studies of Classic period economics for 

either the Soho or the Civano phase have yet been published. 

Nor are any likely to be published for some time. The 

provenience control on most collections from Classic sites, 

and the accessibility of that information, is not adequate for 

the purpose. It will take new excavations in Classic sites 

with meticulous attention to the details of depositional 

process before the economic significance of artifact, floral, 

or faunal distributions can be properly evaluated and tested. 

Such things as detailed analyses of ceramic technology are also 

essential. 

Grossly speaking, however, although alternative hypotheses can 

by no means be excluded, one way to explain the current evidence is to 

argue that there was a redistributive economy during the Classic period. 

Take the case of Gila Polychrome. It is unknown whether it was made 
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locally, or traded in, or both (Haury 1976:203, Doyel and Haury 1976), 

but it was apparently not equally available to all members of the 

Hohokam society or all communities in that society. It occurs as a 

grave association in inhumation burials but rarely with cremations 

(Haury 1945:64). There are some indications that its frequency in the 

"rural" sites—such as U:13:21, 22, 24 (Haury 1976:203)—is much less 

than in the larger centers, even when an attempt is made to weigh the 

figures to correct for differences in population between the two site 

classes. A basic difficulty in any such comparison at present is the 

usual absence of published information on the number of pots repre

sented in the sherd material from each provenience. Nevertheless, the 

same kind of differential distribution appears to be present for all 

intrusive pottery during the Classic (for example, Fourmile Polychrome, 

Jeddito Black on yellow). Other exotic goods, such as turquoise 

mosaics, which probably were produced by specialists and may have been 

insignia of office, also appear to cluster at the large sites in 

specialized contexts. One way to explain such evidence is to 

hypothesize a redistributive economy administered by an elite headed 

by a chief (J. A. Brown 1976). 

Three other points add further support to the redistribution 

hypothesis. It is consistent with the earlier hypothesis that a rudimen

tary redistribution system had developed by Sedentary times in the form of 

a "big man" system. It is unlikely that a chiefdom-level of organization 

appeared before the Classic, as Martin indicates (Martin and Plog 1973; 

see McAllister 1976, Gerald 1976 for a contrary view). The Classic is 

now said to be 350 years long—not a short period of time and certainly 
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long enough for new economic forms to develop. The third point is that 

during the Pueblo III and Pueblo IV periods in the Anasazi-Mogollon 

areas (A.D. 1100-1450), it is likely that similar redistribution 

economies were developing and that they were interacting with one 

another. The wide distribution of Gila Polychrome, Fourmile Polychrome, 

Jeddito Black-on-yellow, etc., is a measure of this. So is the 

evidence that long-distance trade was generally increasing in importance 

(Tower 1945, Baerris and Bryson 1965, Riley 1976). Some of the other 

products in this redistribution network perhaps included construction 

wood (see Chapter 7), cotton blankets, and a wide variety of foodstuffs. 

The Implications for the Great House 

If it is reasonable to believe that the Classic Hohokam were 

organized as one or (probably) more chiefdoms, and I presently believe 

it is, then the Great House may well have been a chief's house (Fewkes 

1912:106-10) where the chief, his family, and his retinue lived and 

worked. Such an inference does not follow deductively from the first 

premise, but it does serve to explain all aspects of the evidence from 

the Great House. As a place where a chief and his relatives lived, one 

would expect both domestic activities and the specialized ideological 

features which were contrasted in Chapter 13. 

Cushing's concept of a temple is here rejected as an inappro

priate metaphor, as is his concept of "tithes." What he says can be 

easily reinterpreted, though, in the concept of a chief's house. The 

heads of chiefdoms one would expect to have important ceremonial 

functions, and they were the centers of redistributive economies 
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(Service 1975). The great quantity of construction wood that had to be 

accumulated all at once (Chapter 6) is evidence supporting this concept. 

Who but a chief would have had the ability to collect such an accumula

tion of a rare resource? The construction activity too certainly would 

have benefited from the organizing ability of a chief who also may have 

served as an architect. 

What can be done specifically to test the hypothesis that the 

Casa Grande was a chief's house? Three research opportunities that are 

still available are now briefly discussed. 

1. Observation Holes: Molloy's (1969) hypotheses about observation 

holes in the walls of the Great House are somewhat supported by 

the concept of a chief's house. The Chumash analogy, discussed 

above, suggests that the solar and lunar events Molloy looked 

at were quite likely of interest to Hohokam leaders. And it 

should also be recalled that Pimans told both Manje (Karns 

1954:86) and Font (Coues 1900:95-96) about a chief of the 

Hohokam called "the bitter man" who looked at the sun through 

holes in his house (the Casa Grande). More systematic study of 

Molloy's hypotheses are needed. Are there holes through which 

no celestial events can be seen? For those holes through 

which they could be seen, how accurate a record could be made? 

What is the probability that the observational properties are 

due to chance, for example, as a result of the building's 

orientation? Are there alternative explanations for why the 

holes are present at all? Why are they distributed in the way 

they are? What else can be seen through the holes? Answers to 
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these questions should help to either strengthen or weaken the 

hypothesis of a chief's house. 

2. Burials: Are there any burials in the first story fill inside 

the Great House? None have ever been reported. If any were 

ever exposed in the eroded portions of the fill, or during 

pothunting, there probably would be a record of it. While 

there were probably no burials in the floor of the west tier, 

then, the sealing of the remaining first-story deposits beneath 

a layer of cement or asphalt has protected large portions of 

those deposits to the present day. Inhumations are reported 

beneath the floors of many domestic structures inside Classic 

compounds, though only inhumations placed in cavities cut out 

of the walls were found in the class of structures Cushing 

(1890) classified as "temples" (Matthews and others 1893:148). 

Few burials were found by Fewkes (1912:117-18) at Casa Grande, 

but then he did not often excavate further than the uppermost 

floors either (Wilcox 1975b). Any burials found inside the 

Great House would probably shed considerable new light on the 

nature of its prehistoric inhabitants. 

3. Fill: The fill remaining in the first story of the Great House 

may still retain evidence of floor features (hearths, pits, 

posts). Another possibility, however, and one that should be 

actively pursued, is that the pile of debris removed from the 

Great House in 1891 by Mindeleff's crew may still be identified 

and studied. Mr. H. C. Rizer (in Mindeleff 1897:340) states 

that, "... the contractors excavated and removed to a point 
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100 yards from the ruin 570 cubic yards of debris." I would 

guess that this was 100 yards to the west of the ruin. This 

area should be carefully examined by a competent archaeologist. 

It may also be possible through oral history to find out more 

about where the fill was put and/or what was in it from 

relatives of the stabilization crew. All were local people, 

and the local Historical Society in Florence would be a good 

place to start the search. 

To conclude: there is still much that can be done to increase 

an objective understanding of the Great House. 



CHAPTER 15 

CONCLUSIONS AND RECOMMENDATIONS 

One of the earliest signs of what has become a growing commit

ment on the part of the American people to preserve and protect signifi

cant archaeological resources for the benefit of the nation at large was 

the legislation to repair the Casa Gran de Ruin. Without the efforts 

made over 80 years ago, there is little doubt that the Great House would 

today be gone, its walls collapsed, and its image a distant memory. The 

many Americans who visit the Casa Grande each year are a constant re

minder of the values in American life that the conservation ethic has 

helped to create and to sustain. The Casa Grande is a national symbol 

of that ethic and of those values. Its continued preservation wouuld 

be an irrportant national goal. 

The fact that in recent years there has been some further 

erosion of the structure is thus a matter of great concern and one 

requiring sound solutions. The principal difficulty to be overcome is 

how to stabilize the structure without causing in the process the loss 

of important educational and archaeological materials. Any stabiliza

tion activity will modify the existing structure in some way . On the 

other hand, the walls per se are only a small part of the archaeological 

resources preserved in the building and in the associated deposits . · In 

addition to plans for stabilizing the standing walls, an assessment of 

the present research potential of the Great House and its associated 

329 
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deposits was needed, together with a critical analysis of the current 

status of knowledge about the structure. 

The National Park Service in 1975 and 1976 contracted with the 

Arizona State Museum to make such an assessment. As originally con

ceived, the project was designed as a pre-stabilization study, even 

though no firm plans for stabilizing the structure have yet been 

approved. The archaeological project was divided into two phases: 

(1) a study of the relationships between the Great House and the 

contiguous archaeological deposits in Compound A, and (2) a study of the 

architecture of the Great House and its interpretation. A review of the 

literature made it evident that what was most needed, before an inde

pendent judgment of the research potential could be made, was the 

systematic documentation of the critical empirical relationships. 

Fieldwork for the phase I study concentrated on profile-drawing and 

photography of the in situ deposits that had been revealed by two 

previous oxcavations (Steen 1965, Reaves 1976). A systematic analysis 

of the history of interpretation of the relationships between the Great 

House and those deposits in light of the detailed profiles was completed 

in 1975 (Wilcox 1975b). The most important conclusion is that a tre

mendous amount of research potential is still present in Compound A. 

Fieldwork for the phase II study was designed to document the 

empirical relationships among classes of cultural features in the Great 

House walls. The lines on elevations drawings represent the boundaries 

between one class of cultural phenomena and others. The elevations that 

were drawn thus constitute a classification of the cultural constituents 

found in the wall-surfaces of the Great House. Lack of time prevented 
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complete coverage, but all of the central tier and two-thirds of the 

four outer tiers were recorded. All wall surfaces inside and out were 

systematically photographed, and over 100 pages of field notes were 

taken. When this work is added to the corpus recorded by Mindeleff 

(1896, 1897), and others (for example, Fewkes 1912, Steen 1965, Molloy 

1969, Reaves 1976), it will be found that the Caaa Grande is now the 

best documented Classic Hohokam structure, and one of the best docu

mented structures in all of the Southwest. The information now avail

able is sufficient to permit the kind of critical analysis attempted in 

this dissertation and it sustains all of the conclusions reached about 

the status of current knowledge about the Great House. It also consti

tutes a sound basis for the assessment of research potential that has 

been made and justifies the recommendations I will shortly make. First 

though a summary of our main conclusions will be presented. 

Descriptions of the Casa Grande have made their way into the 

literature from the time of Eusebio Kino who saw and named in in 1694. 

The value of these descriptions and the interpretations that often 

accompany them are threefold. They reveal how the image or conception 

of what the Casa Grande is and what it means has been shaped by an 

historical tradition. Their record affords one an opportunity to 

monitor the condition of the structure over nearly three hundred years 

during which it was exposed to the elements and to human curiosity. 

Lastly, and perhaps most important, by a critical analysis of that 

historical corpus the structure of controversy and debate about sig

nificant interpretative issues can be delineated and evaluated. Once 

the traditional issues are identified, a logical assessment can be made 
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of what more needs to be learned. It then becomes possible in light of 

the new documentation of the structure to clarify the current status of 

the whole range of issues that make the Great House an interesting 

object of study. 

Ten major areas of dispute were isolated in my analysis 

(Chapters 2 and 3). They will now be listed in the order in which they 

were discussed, summarizing under each the main conclusions reached as 

a result of the work. 

1. When was the Great House built and when was it abandoned? 

As Schroeder (1952r 1953) suggests, the Great House was probably 

built over 600 years ago (after the beginning of the Civano phase) and 

has been abandoned for about 500 years. The presence of in situ 

archaeological deposits inside the structure and the apparently good 

possibility that datable wood from the structure may yet be found in 

public or private collections establishes that the potential exists for 

eventually attaining a more precise age determination for the structure. 

A review of the chronological position of Gila Polychrome reveals that 

the traditional dates of A.D. 1300-1450 are the best supported by all 

the evidence currently available. Since Gila Polychrome is associated 

with the earliest phase of the Medio period at Casas Grandes, and the 

chronological information from that site does not support a beginning 

date for the Medio period much prior to A.D. 1300, the sites of Casas 

Grandes and Casa Grande were probably contemporaneous communities. Gila 

Polychrome was used in Compound A during the occupation of the Casa 

Grande. 



333 

2. What was the order of construction? Was there more than one 

episode of building? 

The evidence is overwhelming that all of the Great House was 

built during a single episode of building. Among other things, this 

means that the access relations (doorways) were part of an original 

design, as was the fourth story room space in the central tier. It also 

means that all of the roof beams had to be accumulated at one time. 

3. What materials were used to build the Great House? How and 

where were they obtained? 

The principal construction materials were the soil from a K 

horizon (Gile and others 1965), and roof beams of juniper, ponderosa 

pine, white fir, mesquite, and an unidentified non-conifer. Also used 

were reeds of an unknown species, sahuaro ribs, and (for repairs) mud 

tempered with grass. 

The construction wood was a rare resource within 50 miles of the 

Casa Grande. Assuming that the currently available collections consti

tute a random sample of all the roof beams, and that 640 beams were 

employed (Chapter 11), then 54 per cent (346 beams) were juniper, 21 

per cent (134 beams) were ponderosa pine, 21 per cent (134 beams) were 

white fir, and four per cent (26 beams were non-conifer. All of these 

figures should be used only as indicators of the relative order of 

magnitude each species had. Since multiple beams may well have been 

manufactured out of a single tree of white fir or ponderosa pine 

(Chapter 11), perhaps it was necessary to cut only 80-100 trees of each 

of those species to produce the requisite number of roof beams. Given 



the length and thickness characteristics of the beams (Chapter 11), it 

is apparent that two men could easily have carried one or two beams. I 

am skeptical that the wood was floated down any rivers, no support was 

found for the hypothesis that driftwood was used to manufacture Casa 

Grande roof beams, and very little support was found for the hypothesis 

that wood from older structures was reused. It does appear likely that 

roof beams were an exchange item that came in from many different 

sources. Current evidence further suggests that the importation of 

foreign construction wood into the Gila-Salt basin began on the eve of 

the Classic period and thus it may have been an important stimulus to 

the innovation in architectural forms witnessed there during the Classic. 

After the Great House was abandoned, it is likely that the roof beams 

were removed for reuse elsewhere. 

Although I failed to control for differences between lenses that 

make up each wall course, there is no doubt that the wall material in 

the Great House is not homogeneous. The physical properties of the 

walls are still poorly understood except in general terms, and there is 

still much to learn about micro-processes that go on in the walls. 

Exactly where the soil was obtained, how it was processed, and how the 

work was organized are not yet well explained. Puddling and carbonate 

bonding apparently account for the cementation of the wall material, but 

the details of how each is related to the other in the transformation of 

soil material into wall material remains to be worked out. 

4. What processes of erosion have affected the Great House? 
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The two most serious erosion processes were salt erosion, which 

undercut the base of the walls, and cracking, which partitioned the 

walls into a series of vertical columns. Together these processes 

brought about the collapse of coursed caliche structures like the Casa 

Grande. Today the three most serious processes that affect the Great 

House are cracking due both to daily temperature and humidity changes 

and to earthquakes, the impact of birds, and stabilization projects. 

5. How were the walls built? How does this compare with how 

similar structures were built? 

There is overwhelming evidence that an English Cob technique was 

used to build the Great House walls. This means that lenses of stiff 

mud were piled up by hand to form wall courses without the use of forms 

or a structural skeleton (Feld 1965). The interior wall-surfaces were 

plastered and then painted on a number of occasions. During the occupa

tion period at least three of the original doorways were plugged and 

four walls were patched, A vent hole was a design feature of one of the 

door plugs. The similar location of all the patched areas suggests that 

a common process was responsible, probably leakage around drain holes 

designed to remove rainwater from the upper roofs (Chapters 8 and 12). 

That there must have been some kind of overall coordination of 

the building activity is evident, but the strongest support for the 

hypothesis that an architect directed the work is the presence of 

"observation holes" in several third story and the one fourth story room 

spaces. Calculations indicate that the whole structure could have been 

built by 15-25 families in three months if they worked five days a week 
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and eight hours a day. But would they have worked that hard at any

thing (Boserup 1965)? 

Comparison with other Southwestern sites where caliche or adobe 

was used indicates that all were built using a variation of an English 

Cob technique. Even at Casas Grandes, where the excavators (DiPeso and 

others 1976) argue that a mud-concrete technique was used, we can find 

no good documentation that forms of any kind were used. I am thus un

convinced that the techniques used to build Casas Grandes were techno

logically superior to those used to build many sites further north. 

6. How high were the original walls? How many stories were there 

at the time of abandonment? 

The evidence strongly favors Mindeleff's (1896) inference that 

the present wall crests very closely approximate the original ones. 

There never were more than eleven room spaces (discounting the five 

filled-in on the first story), the outer four tiers were never more than 

three stories and the central tier never more than four stories high. 

At most there were only two courses added as a parapet above what is 

presently the uppermost-roof level. This means that all of the "obser

vation holes" in the fourth story "watchtower" always provided an un

obstructed view of the countryside, the horizon, and the sky opposite 

them. 

7. How were the roofs and floors built? 

More data on roof and floor construction were recorded than for 

any other parts of the Casa Grande. The primary beams in most roofs 

spanned the short axis of the room space, were usually spaced 5-10 cm 
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apart, rested on the top of a wall course where they were mudded in 

place, and were alterna ted with the large end first on one side of the 

room spac e and then on the other. Entryways are well evidenced in five 

cases and are inferred in ten others. Calculations indicate the mean 

length of beams that spanned the whole room space was 358.9 ±. 12.4 cm. 

The beams opposite entryway s, and in three unusual roofs where bundles 

of sticks and reeds were used along one side of the room spaces, and 

beams along the other, were probably on average about one and a half 

meters long. The mean thickness of the roof beams at the large end was 

9.87 cm and 7.63 cm at the small end. Based on the estimate of 572 

paired beam holes, 142 of which were in the three unusual roofs, it may 

be inferred that on the order of 636- 640 roof beams were used, 362-366 

of which were full-length beams and 270-278 of which were half-length 

beauns. Beam lengths were more horn geneous within room spaces than 

between them, even though the total range is narrow (334-385 cm). The 

three unusual roofs, where bundles of sticks were used, are evidence 

that a preconceived design was at least to some degree realized du~ing 

the construction activity. Just how the three unusual roofs were 

supported is controversial, but there appears to be slightly more 

support for the hypothesis that a post-support system was used with a 

ridgepole. If so, the holes left by beams and bundles of sticks in 

those room spaces were the locations of secondary roof supports. 

Perpendicular to the axis of beam supports were a series of 

paired ree ds (1. 0-2.5 cm in diameter) or sahuaro ribs spaced about 6-9 

cm apart. Above and perpendicular to them the closing material con

sisted of s:rraller reeds probably tied in bundles that were then 
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permeated with mud. This zone was 5-15 cm high and extended about 10 

cm into the wall. The next wall course was built on top of the mud 

that held the beams in place and on the mud-and-reed closing material. 

There is conflicting evidence as to how thick the roof dirt and the 

floor above it was. A rough zone on the base of the wall plaster 

between the top of the closing material and the base of the doorways is 

everywhere present on the interior walls. It may be where floor plaster 

was rounded up against the wall plaster to form a baseboard-like effect 

(which would mean the roofs were thin), or it may be where the roof 

soil abutted the wall (which would mean the roofs were twice as thick). 

There is evidence that supports each hypothesis and it was not possible 

to show that one was more likely than the other. 

That evidence was found showing that one and possibly more roofs 

were at least partially rebuilt during the occupation interval should 

also be mentioned. 

8. What was the history of use—did how the Great House was used 

change at all? 

Plugged doorways, wall patches, drilled holes, and non-smoke-

blackened paint that covered smoke-blackened paint are facts that prove 

that the was the Great House was used changed during the occupation 

interval. Just how the activities changed and the significance of that 

fact are equivocal. One possibility that explains the available data 

is that the Great House was temporarily abandoned, later to be re-

occupied on a temporary basis, perhaps during the agricultural season 

when indoor fires were not needed for heat. Repainting the 
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smoke-blackened walls and patching the deep erosion grooves in three 

walls can be accounted for by this hypothesis. The main value of such 

a tenuous hypothesis is obviously the interest it may provoke in the 

study of abandonment processes in Civano phase sites—about which 

virtually nothing is known. 

9. What was the Casa Grande used for? 

The traditional debate on this issue cannot be resolved on the 

basis of current archaeological evidence; support can be adduced that 

equally supports the hypothesis that the Great House was used in ways 

similar to other Compound A structures or the hypothesis that a series 

of "special" activities were conducted in the Great House that did not 

take place in other Compound A structures. The principal fact sup

porting the special-use hypothesis is the occurrence of a series of 

"observation holes" (Molloy 1969) and their association with the room 

spaces whose arrangement fits an ideological model proposed by Cushing 

(1892). On the other hand, given that the layout of room spaces is an 

original design feature (Chapter 6), the fact that in using such a 

layout the least amount of soil (and work) was required to build five 

room spaces per story is reason to doubt the ideological significance 

of the layout. While Cushing's hypothesis is not negated by this, the 

fit with his model could be a coincidence. The most objective position 

on the question of what the Great House was used for, given the present 

architectural evidence, is one of neutrality. 
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10. What was the cultural significance of the Casa Grande in the 

larger history of the Hohokam? 

Once it was determined that the present architectural evidence 

does not permit a resolution of the controversy about what the Great 

House was used for, I turned to the larger arena of Hohokam archaeology 

to see if there is reason to believe the question of functional inter

pretation can ever be answered. The review of the literature in Chapter 

2 showed that the problem of the Great House's interpretation is a 

microcosm of the larger problem about the nature of Classic Hohokam 

society. A shift of probabilities in the larger debate should also 

affect the probabilities of alternative Great House interpretations. 

As might have been expected, an evaluation of the larger arena 

proved to be no sinple task. There has been little agreement about who 

the Hohokam were and an unfortunate vagueness in the application of the 

term to widely different archaeological complexes and phases. Noticing 

that a contrast between a core area and various "peripheral" areas was 

logically implicit in all the major hypotheses about Hohokam history, I 

took this as a point of departure. Arguments were presented to support 

the validity of the core-periphery contrast as a sound basis on which to 

build models accounting for the history of Hohokam social and political 

organization. Even if the hypotheses of a Hohokam migration into the 

core area are false, broad empirical support is available that indicates 

a significant cultural boundary was present between the core and peri

pheral areas from the beginnings of the Pioneer period to the end of 

the Classic. The long-standing hypothesis of colonial expansion of 
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populations out of the core area was questioned, it being as yet un-

demonstrated that people as well as ideas or objects moved from the 

core to the peripheries. By accepting the views of those who see the 

Pioneer period manifestations in the core area as Hohokam, and those 

who believe that the Classic period is due to an ill situ development 

of the Hohokam, and by restricting the concept of a Hohokam society 

during the Colonial and Sedentary periods to the population occupying 

the core area, the way is cleared for a coherent discussion of the 

sociopolitical changes that transpired in Hohokam history. 

Noting Haury's (197G) recognition that significant change did 

occur in the religious and sociopolitical organization, I attempted to 

sketch a series of parsimonious models that describe those changes— 

or at least pointed to a series of analogies which should prove useful 

in the construction of such models. Throughout our discussion, the many 

weakness in the archaeological sample on which current knowledge of 

Hohokam society is based were identified and research that would improve 

that sample was recommended. What caused changes in Hohokam society 

can be pursued in the context of that research. 

Evaluation of what is currently known shows that it is reason

able to interpret Classic Hohokam society as one or more chiefdoms, but 

that prior to the Classic, Haury's (1976) view that the Hohokam were an 

"egalitarian" society (in the sense of Service 1975) is sound. It was 

suggested, however, that Sedentary Hohokam society was probably more 

similar to the proto-historic Chumash than to the historic Gila Pimas 

in their sociopolitical organization. 



342 

While recognizing that even if the Classic Hohokam were one or 

more chiefdoms, the Great House need not automatically be interpreted 

as a chief's house, the probability that it was would be strengthened. 

Since it is possible to further test the chiefdom hypothesis, there 

evidently is hope that the question about what the Great House was used 

for may yet be affirmatively answered. 

The hypothesis that the Casa Grande was a chief's house (Fewkes 

1912) is at once interesting for another reason. Most early debate 

tended to distinguish between two mutually exclusive possibilities. 

The hypothesis that it was a chief's house accounts for all the evidence 

that shows it was used in the same ways that other structures in 

Compound A were used and the evidence that special activities were con

ducted there that were not carried out in the other Compound A struc

tures. It explains the fact that a wide variety of activities was 

carried out in the Great House, activities that included all of those 

practiced in other Compound A houses and more besides. 

What is perhaps most remarkable is that there is still oppor

tunity to test this hypothesis using data from the Great House. If 

further study of the "observation holes," for example, should support 

Molloy's (1969) hypothesis that they could have been used to observe 

certain recurrent astronomical events such as solstices, lunar maxima 

and minima, or star positions, the hypothesis that the Casa Grande was 

built as a chief's house would be strengthened. If a good alternative 

explanation for the holes could be confirmed, it might well be weakened 

(depending on what that explanation wasl). Thus it has been shown that 
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it is reasonable to invest more research money to study what the Casa 

Grande was used for. 

Recommendations 

The recommendations for further work that grow out of this 

research fall into two categories: (1) those specific to the Great 

House, and (2) one pertaining to the larger arena of Southwestern 

archaeology. 

The Great House 

Significant archaeological resources in and adjacent to the 

Great House remain to be studied and adequately documented. Some of 

those resources are gradually being destroyed by cracking processes and 

the action of birds. Stabilization designed to counteract those 

destructive forces is necessary, but it too will destroy archaeological 

resources. One of the purposes of this pre-stabilization study is to 

make recommendations about what can be done to minimize the adverse 

effects of stabilization on the Great House. Precisely what would need 

to be done depends in large degree on the kind of stabilization plan 

that is finally agreed upon. Not knowing that plan, I will consider a 

wide range of possibilities. Some of them involve excavation and some 

do not. While the latter would all be worthwhile projects even if 

stabilization did not make them necessary, no excavation is recommended 

until such time that a stabilization plan or other erosion processes 

directly threaten the archaeological deposits. Excavation, too, destroys 

those resources, and in National Parks, which are national repositories 

of resources to be specially conserved for future generations, 
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excavation should be avoided if at all possible (Lipe 1974). 

When it is undertaken, the best job the nation's archaeologists are 

capable of should be demanded. Since archaeological techniques pre

sumably get better with time, putting off the time of excavation should 

help to guarantee that the quality of the results obtained at some 

future time will be better than those that could be obtained using the 

crude methods now generally practiced. 

1. Elevations should be drawn to complete the documentation of the 

interior wall surfaces. The few beam holes left out of our 

study should be recorded. It may then be possible not only to 

check our conclusions and to produce a complete set of eleva

tions for all interior wall surfaces, but also more beam-length 

statistics could probably be calculated and several of the 

hypotheses about the location of entryways could probably be 

tested. Complete information on the third story roof in tier B 

would add to an understanding of that peculiar class of roofs 

where bundles of sticks were used. 

2. What can be seen through all of the various "observation holes" 

should be systematically analyzed. Probably it would be best to 

include all the Casa Grande wall openings in the study. That 

way, controlled comparison would be possible and a broader basis 

for assessing how coincidental is the likelihood that remark

able astronomical events can be witnessed through the holes. 

The full range of phenomena that can be seen from each hole 

should be classified and then documented. Since the outer face 

of most holes has eroded away or had cement put on them, 
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detailed study is also needed to determine as precisely as 

possible where the original wall face was. It should then be

come possible to assess the parsimony of various arguments that 

present claims for what the holes were designed to do. At that 

point it finally will be possible to decide whether the hypoth

esis of a chief's house is supported or not. 

3. The number of paint layers on the walls of each room space 

should be counted and the color of each recorded. How many 

layers are smoke-blackened? How many are not? Does the 

sequence of colors in one room space match that in another? 

Were all walls, or a ll parts of each wall, painted as frequently 

as others? Answers to these questions would shed more light on 

how the Great House was used and how those uses changed . A 

study of the paint is particularly urgent because of the great 

damage being done by birds. 

4. The graffiti on the walls should be systematically recorded. 

Content, super-position, style, location, technique, and asso

ciations should all be documented. The corpus of this valuable 

historical information could then be analyzed in a variety of 

interesting ways. It would make a fascinating publication. 

Like the paint, the graffiti are rapidly being covered by bird 

guano. 

5. The details of how the processes of cracking work should be 

determined. That information would be interesting not only to 

archaeologists who want to understand how the archaeological 

record is formed, but also to those responsible for preserving 
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the Great House. Once understood, those processes perhaps could 

be counteracted without resorting to drastic stabilization 

measures. 

6. A stress analysis of the Casa Grande should be completed. Are 

all of the walls as dangerous as Kreigh's (in Kreigh and Sultan 

1974) study showed the south wall to be? What role have com

pressive stresses played in the formation of large cracks in 

the Great House walls? How safe have the tie-rods and tie-beams 

made the walls? Solutions to these problems would benefit both 

archaeological and management interests. 

7. A serious effort should be made to locate additional wood speci

mens that came from the Casa Grande, to have them sent to the 

Laboratory of Tree-Ring Research in Tucson for study, and to 

preserve them. To do this, local collectors should be con

tacted, perhaps in part by working through local historical 

societies. A letter should also be sent to all museums and 

other repositories asking that their collections be searched 

for Casa Grande wood specimens. Those institutions should be 

urged to cooperate in the effort to find a datable wood speci

men (s) from the Casa Grande and to increase our sample of in

formation on the species used and the cultural characteristics 

of the specimens. 

8. When fist-sized or larger pieces of wall material fall from the 

Casa Grande, they should be carefully collected and preserved 

for study. An inventory should be made of the specimens that 

records their dimensions, weight, the exact time they fell, the 
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weather conditions at that time, the exact location in the 

structure they once occupied, and any other details thought 

pertinent. Do they exhibit finger-impressions? lense structure? 

an original wall surface? The specimens should be stored in 

air-tight containers in such a way that they do not break down 

further. Such specimens constitute a valuable scientific study 

collection on which a wide variety of analyses can be performed 

that it is not possible to do on the Casa Grande proper. 

9. More precise information on the range of variation in Casa 

Grande wall material is needed. Variation between different 

lenses within wall courses should be controlled for, and 

attention should be given to micro-soil-processes in the walls. 

How is the variation in the wall material related to erosion 

processes? Has the heterogeneity of Casa Grande wall material 

been sufficiently taken into account in stabilization planning? 

10. A serious effort should be made to locate the fill that was 

removed from the Casa Grande. Are there local people who know 

where it was put? What does a careful ground check reveal in 

the area indicated by Clerk Rizer (Mindeleff 1897)? Once 

identified, the fill deposits could be excavated and many 

important questions could be resolved. 

11. Before a stabilization project is implemented that will endanger 

the fill and pre-Great House deposits inside the walls of the 

structure, and those contiguous to it outside (Wilcox 1975b: 

53-4), a major research project emphasizing micro-stratigraphic 

techniques should be funded to record them before they are 
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further destroyed. The project should be designed to maximize 

information recovery and should emphasize the active construc

tion and testing of hypotheses while the fieldwork is in pro

gress. The broader research goals have been presented in the 

body of this report. Meticulous profile and plan drawings to 

scale of the deposits should be required. Emphasis should be 

given to figuring out the relationships among features as well 

as to understanding the features alone. Complex stratigraphic 

problems should be anticipated, particularly those concerned 

with how the room spaces were filled up and what sequence of 

pre-Great House activities transpired in the area. Pollen, 

macro-botanical, faunal, archaeo-magnetic, C-14, and other 

samples should be systematically collected, as well as the full 

range of cultural materials. Laboratory personnel should be 

budgeted so that all specimens can be cleaned, cataloged, and 

conserved while still in the field. 

12, A detailed study of borrow areas and related features (such as 

caliche mixing bowls) should be undertaken in conjunction with 

the excavations urged in recommendations 12 and 13 (cf Wilcox 

1975b:53). Soil horizons exposed in the borrow areas should be 

professionally identified by a soil scientist. The process of 

soil extraction and processing should be determined. 

Southwestern Archaeology 

Specific research objectives have already been discussed in 

Chapter 14 and do not need to be repeated here. One comment is in 



349 

order, however. An attempt was made in Chapter 14 to restrict the 

concept of "Hohokam" to a culturally-distinct population occupying a 

well defined area for a long period of time. By so doing, the relation

ships among what perhaps may be called "ethnic groups" can be more 

easily studied. If the populations outside what I called the "core 

area" were not Hohokam, however, who were they? There is today no good 

answer to this question and it raises a problem of general importance. 

With the shift in recent years from a primary focus on the 

problems of sequences and chronologies to the study of subsistence-

settlement systems, it has become increasingly desirable to re-examine 

the higher-level cultural categories that have been defined so far. 

How useful are the concepts of "Anasazi," "Mogollon," or "Hohokam"? 

The hypothesis that Pueblo history has been characterized from the Late 

Archaic by the interaction of distinct ethnic groups living within the 

Southwest (Hawley 1937, Ford and others 1972, Wilcox 1976) raises 

serious questions about the Anasazi concept, particularly if a diver

sity of ethnic groups was also true for the "Mogollon." Is the Anasazi 

grouping an arbitrary one from the standpoint of subsistence-settlement 

systems and sets of those systems? Similar problems with the Hohokam 

concept have been discussed in Chapter 14. 

It is still too soon to either re-affirm or to abandon the 

framework of Southwestern archaeology embodied in the concepts of 

Anasazi, Mogollon, and Hohokam. First there must be vigorous research 

on the boundaries of subsistence-settlement systems. Are there sets of 

those systems whose boundaries correspond to the "cultural boundaries" 

already fairly well identified in the Southwest? If so, the 
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socio-cultural entities so bounded will need to be named so that new 

studies of them can be easily focused. Already there is good reason 

to believe that such entities did exist (Wilcox 1976) and that much 

Southwestern history is to be explained with reference to ethnic group 

interactions, as the historical theory broadly outlined in Chapter 14 

indicates. If so, the identification and study of those entities is 

of the first importance. 
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(|7; •ĵ -isn:i4:(|3 

• large . 
plaster.' 

; potch •; • 
• with • • 
f inger •' 

impressions 

EAST 

DOOR 

R S - 3  

(oughened plaster 

base of _door 

eroded 

16.5 -24.1 • • • 

-3.5". — -

I » 

i *(0 

/ 

/ • 
/ / 

// / . 
cement over red brick/ 

/ / / . 



neters -19.5 -6 • -16.5 

-14.5 

®  ̂ J.'p.- ••?•• © ©CjLiB^^ 

• large 
plaster.". '  
patch • 

• with 
* edge of 
j*patch ' 

• f inger 
impressions 

eroded 

roughened plaster 

reed impressions 

eroded 

o . ' • ' . ' •  ' d r i l l e d  h o l e - . ;  - . :  ;  •  

500cm above 
master datum 



? I '̂ ^eroiion 
,  *"< grooves 
1  I 
1-9.5 

NORTH 

DOOR 

R S - 2  unrecorded unrecorded 

cement f loor 

LOOKING NORTH 



hole 

• d r i l l e d  
O hc> l e  

// 
brown 

/ . / s  

! 

meters 



LOOKING EAST 

////// stabilization 

course boundary 

wOH 
OH-8 

intact wall plaster 

(?) beam hole/number 

-5 depth behind wall 
*N plaster surface 

\  



intact wall plaster 

(?) beam hole/number 

- 5  depth behind wall 
s—"\ plaster surface 

\  \  
) \  

through wall crack 

RS room space 

erosion crack 

OH observation hole 

— N 

V. -J \ 

I  

I 
H - 9  



I 

course boundary 

////i stabilization 

through wall crack 

32 

48 

50 

eroded 

depth behind wall 

plaster surface 
24 

41.5 

top of door intact wall plaster 

laminated deposits 2.5 

500 cm above 
master datum 

meters 

plastered 
doorway flopr 

2.5 

roughened plaster 25 
-> 

13.5 

9.5 

hole 



I 

roughened 

-  plaster 

lense of f 

^drilled 



unrecorded 

O H - 8  

—' "s 
\ 
v _ _  

-\ 

O H - 7  
I  V .  

I  O H - 9  
i • 

— "•» 
V. __ _ 

~ N -13.5 
1 '  "* 

-30 . /  N 
/ \ 

/  -30 » •12 
- 2 1  

-30.5 

L _ 

-25 

-25.5 

-31 l  -24 -23 
\ 

'B - £^0© *@>00 

^  ' ' V  fj=* . 
wood supports 
/ / / / < ' / ' ,  

WEST 

DOOR 

R S - 3  

•19 -21.5 

-8.5 



OH-7 

13.5 

30 

24 23 
roof groove 

t  -5.5 
25.5 

21.5 ^ •" ••••• '  

36 
[48; (49) .'50: 

8.5 
19.5 

holeQ 

500 cm above 
master datum 

groove 
floor K plaster attachment 

I  roof groove 
roughened plaster 

6.5 9.5, 95 
29 28 27 20 

rib groove 

11.5 36 

23 
24 



ucp I  I  I  UCMII IU TV VJ I  
24 

plaster surface 41.5 

top of door intact wall plaster 

laminated deposits 2.5 

500 cm above 
master datum 

meters 

plastered 
doorway flopr 

2.5 

roughened plaster 25 

13.5 

9.5 

hole 

steel 
washer 

laminated r^ornfil l  
-6.5 

8.5 
=3=5 -21.5 _ 

-9.5 ridge"1 1  

T I I^B I"  
-14 

[35/j-v groove 

erosion groove 
20.5 

2.5 9.5 

cement wall 

cement f loor / /  

LOOKING SOUTH 

Figure 16. Elevations of the Interior Walls of Tier D in the 



hole. - .  

groove 

- 9 /  
^ roughened 

i  .  plaster 

v GO (^) © 
lense 

dril led 
hole;*.  • :  •. [ \L 

I~~ "WA r°SI°nJr°ove - is 

9.5 JJdge 
-4 - |— r^s '0n gr0 0 v~-16 5" 

mmm 

i  the Casa Grande 



unrecorded 

WEST 

DOOR 
I RS-3 

brown 

_1 
groove 

lense of plaster 

cement over red brick 

16.5 , x 

erosion gr< 
brown 

erosion 

WEST 

DOOR 
RS- 2 .V- .  

/ V 7  

y///brown,' cement floor 

i l -

LOOKING WEST 

r/  
$ 
if! 



• •'.'V holeO :  • '.'. V.'; .'v 

groove 

roughened plaster M l o o r / |P | a s , e r  a , ,
r°c

0
h

f
r n e

r
n

0
,
0 v e  

sohuoro .  
rib groove ? 1  

-26.5 

-24.5 

erosion groove ? 

-17.5 -5.5 _ j I  -2.5 

18 -17'"" ~"-T0.5~"| 
erosion groove i  • erosion 

brown 
cement floor 

I (illlllflll L^ll / \< I IX ^ ^ f r'lllllllllhllllllllllll|/ if IMIII I I IL 

I  '  ;  I I I  H I ! ' ' ! ! ! ! '  : ! !  " " f i l 4 !  

500 cm above 
master datum 

1  i ' 1  l i  ; '  M  i  i  i  j , :  i  j ; ,  i  

i ! ! ; l i  ! i ! ! i ; i : ! i :  i l i l l  

• '  • i  '  '  I  1  1  • i  .  .  .  

'  i  j !  ! l ;  I ' J ; 1 1 ' ; <  i ; :  ]  
i l l !  i i ' l i i ! - '  • ! : ! ! ! •  ! l ! ' !  

WILCOX ,  ANTHROPOLOGY ,  DISSERTATION ,  1977 



/ 

•29 
33 

18.5 20 

22 

26.5 

burned 
eroded 
plaster 

21.5 

"brown'//)  
meta I  m -275 

NICH 
washer 

NORTH I 
i DOOR 
(WEST END) 

R S - 3  

retangular : lrntei i  mpression > 6cm wide 



k.. 

\ 

27 

52 top of wall 

26 
80 83 

33 
46 48 50 

23 

22 

18.5 22 
20 

22 
29 OH 

35 

20 
33 

32 

/ ' / '  

25 
32 

brown 

26.5/ -36 36 
44 

29.5 30 
burned 
eroded 
plaster 

24l -32 
31.5 38.5 31.5 27.5 

28 

metal 
-29 » 

NICHE J 
-275 

NICHE 

washer 

hole 
15.5 11.5 



\ 
\ 

\ 

RS room space 

OH observation hole 

course boundary 

(D beam hole / number 

intact wall plaster 

'^/// stabilization 

through wall crack 

erosion crack 

E|I| laminated deposits 

e eroded 

depth behind wajl 
- 5  

plaster surface 

meters 

•b 
Qj 

O 
CJ  

QJ 
K. 

cr 
cs 

\ 
^-4- 0 

NORTH 
DOOR 

EAST END) 

500 cm above 

master datum 



RS- 3 : 
retangular Ifntel impression > 6cm wide 

plasterX-;.  
Plug 

grey,rough 
plaster..  

2L&®L© @ © © © © © (S ©©;. 

brown 

fi l led with 
6.5^ laminated 

sediments 

NORTH -15 91 
erosion 

DOOR - i i  . 
'  erosio 

f  -13 RS - 2 

^.plaster.-: . ' ;  
0:  plug 

plaster 
ense 

fi l led with 
sediments 

u i i i  i i l i J i i J l U l u l J L J J l l i l i J !  



hole 
11.5 15.5 

plaster • 
contact 
with floor.-rv 
- ̂  ' — —r\- * 

blackened 3.5 
4.5 

L_ jroughened^y^ plaster 

-8 -12 

(i§) © ©-zp-<£: :g> 

2.5 

44 

metol 

.washer 

20 

25 
48 

O" 22 
20 

30 
32 erosion groove 

VENT 4 roughened slightly 

_ erode~d adobe < 
roughened 

plaster 

relatively smoot h surface but eroded 

asphalt f loor 

LOOKING NORTH 



500 cm above 
NORTH master datum 
DOOR 

(EAST END) 

RS - 3 

o roughened plaster 

0"© Q- <§?> 0  @ %)/,£) © ^ 0  ©  0 ~ 6 ~ ©  

metal 

& 
^.washes 

\) 

cement 

1 

TnTT 
11 i 1: i  

i l i i 1  

i ! ! 

i l l  
!  i ;  

i 
i  1 
i ; i  

i 

M 

1 
j  mm i  

i  i i  
; j ;  j 



RS room space 

(s) beam hole/number 

• intact wall plaster 

/// stabilization 

e eroded 

depth behind wall plaster surface 

maximum top 0f  wall 

39 
45 

22 lense 
25 

32 
12.5 

500 cm above 
master datum 



ro 

ro 

wood 
.beam 

r 
c 
c 
7 

2 C 
2 
C 
3 

•  



1 

meters 
F= 

unrecorded 

OH-ll 

500 cm above 
master datum 

- .y-norrow rim of grey'-:  • v. . ' -



unrecorded 

OH-I 

OH observation hole 

course boundary 

intact wall plaster 

e eroded 

depth behind wall 
-5  

plaster surface 

grey with paint on top 

rim of grey 



•10 

•15 

-17 

metol > 

asher 

/ / // 
osphalt f loor 

II 

unrecorded 

LOOKING SOUTH 

Figure 17. Elevations of the Interior Walls of Tier E in the Casa 

( 



unrecorded 

he Casa Grande. 



-narrow rim of grey • ;  
• '  . 'on ed^e 

roughened plaster 

Li? rooT-groove -^5 

—L'iy-;-fA'-V-vlevel of primary beams 

unrecorded 

asphalt f loor 

1: r  h i j 1 

n i i l i i  
! ' 1  1  I  ! i  

; |  ' i  i ]  
I ' M  

m 
! i  i i l i ' i i l i  Ml I 1 i !  i  I  ! i i l i ;  :  

•  i  j  j  i  H  •  j  j ! ;  
; ! ; i  ! ; i  ;  ! i : ; ;  

I  :  !  ; !  1 I  l l  I 

I  ; 11 !  :  :  !  ' !  . 1 

r r  
HI 

I  I  

!i 
! • ' r t 

fm 

LOOKING WEST 

W I L C O X  ,  A N T H R O P O L O G Y  ,  D I S S E R T A T  



grey with paint on top 

rim of grey 
. 'on ed^e 

plaster H roughened 

L roof  ̂  groove'Tg' €.5 6.5 

of primary beams 

unrecorded 

asphalt f loor 

! ! 
i  

• I '  i 

FT 

i  ,  i  i  ' :  i I  

; !  ! j I  1  I  '  !  I  ;  T ' I . ; 1 • I ' ' » ' .  
I  

• I  
; I i , . 

LOOKING WEST 

W I L C O X  ,  A N T H R O P O L O G Y  ,  D I S S E R T A T I O N  ,  1 9 7 7  


