
INFORMATION TO USERS 

This manuscript has been reproduced from the microfilm master. UMI 
films the text directly from the original or copy submitted. Thus, some 

thesis and dissertation copies are in typewriter face, while others may 

be from any type of computer printer. 

The quality of this reproduction is dependent upon the quality of the 
copy submitted. Broken Oi indistinct print, colored or poor quality 
illustration.~ and photographs, print bleedthrough, substandard margins, 
and improper alignment can adversely affect reproduction. 

In the unlikely event that the author did not send UMI a complete 

manuscript and there are missing pages, these will be noted. Also, if 

unauthorized copyright material had to be removed; a note will indicate 

the deletion. 

Oversize materials (e.g., maps, drawings, charts) are reproduced by 

sectioning the original, beginning at the upper left-hand corner and 

continuing from left to right in equal sections with ~mall overlaps. Each 

original is also photographed in one exposne and is included in 

reduced form at the back of the book. 

Photographs included in the original q'lanuscript have been reproduced 
xerographically in this copy. Highei quality 6" x 9" black and white 
photographic prints are available for any photographs or illustrations 
appearing in this copy fcr an additional chJ.rge. Contact UMI directly 
to order. 

U·M·I 
UnlverSlly Mlcrot: ms ir"ternal:or1al 

A Bell & Hewell 1:,tormaI1C<' Corr,pany 
300 North Zeeb Road Ann Arbor. MI ..)8 '06-1346 uSA 

313 76'-4700 80052:0600 



Order Number 9123170 

Architectural change at a Southwestern pueblo 

Cameron, Catherine Margaret, Ph.D. 

The University of Arizona, 1991 

Copyright ©1991 by Cameron, Catherine Margaret. All rights reserved. 

U·M·I 
300 N. Zeeb Rd. 
Ann Arbor, MI 48106 



NOTE TO USERS 

THE ORIGINAL DOCUMENT RECEIVED BY U.M.I. CONTAINED PAGES 

WITH SLANTED AND POOR PRINT. PAGES WERE FILMED AS RECEIVED. 

THIS REPRODUCTION IS THE BEST AVAILABLE COPY. 



ARCHITECTURAL CHANGE AT A SOUTHWESTERN PUEBLO 

by 

catherine Margaret Cameron 

Copyright @catherine Margaret Cameron 

A Dissertation Submitted to the Faculty of the 
DE~ARTMENT OF ANTHROPOLOGY 

In Partial Fulfillment of the Requirements 
For the Degree of 

DOCTOR OF PHILOSOPHY 
In the Graduate College 

THE UNIVERSITY OF ARIZONA 

199 1 



THE UNIVERSiTY OF ARIZONA 
GRADUATE COLLEGE 

As members of the Final Examination Committee, we certify that we have read 

the dissertation prepared by Catherine Margar et Cameron 

entitled Ar chitectur al Change at a S_o_u_t _h_w_e_s_t_e_r_n __ P_u_e_b_1_o __________________ __ 

2 

and recommend that it be accepted as fulfilling the dissertation requirement 

of Doct or of Philosophy 

2/6/91 
Schiffer , Date 

~ 
Date 

2/6/91 

2/6/ 91 
Date 

2/6/91 
Da t e 

2/6/91 
Date 

~ Char les Adams 

,..q? £ c¥7 
Jer rol d E. Levy 

Final approval and acceptance of this dissertation is contingent upon the 
candidate's submission of the final copy of the disse rtation t o the Graduate 
College. 

I hereby certify that I have read this dissertation prepared under my 
direction and recommend that it be accepted as fulfilling the dissertation 
r~rement. 

/AllflL--:---f-+-'""'----<-~ ~~~.....---! Dissertation 
2/6/91 

Date 



3 

STATEMENT BY THE AUTHOR 

This dissertation has been submitted in partial 
fulfillment of requirements for an advanced degree at the 
University of Arizona and is deposited in the University 
Library to be made available to borrowers under rules of the 
Library. 

Brief quotations from this dissertation are allowable 
without special permission, provided that accuate 
acknowledgment of source is made. Requests for permission 
for extended quotation from or reproduction of this 
manuscript in whole or in part may be granted by the 
copyright holder. 

Signed: 



4 

ACKNO~DGEMENTS 

A single page is hardly adequate to thank all the people who made this study possible. 
My dissertation committ~e, Michael B. Schiffer, Carol Kramer, J. Jefferson Reid, E. Charles 
Adams, and Jerrold E. Levy were always enthusiastic, helpfully critic ai, and offered abundant 
useful suggestions, comments, and encouragement. Michael Schiffer, committee chair, provided 
excellent and rapid editorial assistance on this and several other papers produced during my 
stay at UA and was always available for scholarly guidance or friendly conversation. Carol 
Kramer offered invaluable advice on writir.g r~search grants and other professional skills and 
was always a friendly ear for any professional or personal dilemma. Jerrold Levy very 
generously offered me access to data from his study of Oraibi social structure, v.-ith many 
suggestions about their use, both of which were critical to this study. 

Many other individuals were extraordinarily helpful during the course of the project. 
Richard Ahlstrom advised me on the use of photographs for architectural analysis. Jeffrey S. 
Dean shared much information on the construction, maintenance, and decay of puebloan 
structures. E,uory Sekaquaptewa was an endless sou:ce of information on Hopi culture, 
especially structure use and household dynamics. Eugene Sekaquaptewa introduced me to 
modem Oraibi. Barbara Pepper helped me interpret census data from Levy's Oraibi study. 
Barbara Montgomery skillfully drafi.ed the maps and figures. Doug Gann spent hours preparing 
a computer map of Oraibi, which, while not used in this study, will be very useful in others. 
Karen Dohm helped obtain copies of Mindeleffs original field maps from the Smithsonian 
Institution. Carol Cameron provided a rapid edit of !"be completed manuscript. Finally, 
archivists from numerous libraries, museums, and other institutions helped me gather 
photographs of Oraibi that were used in the study. 

The research was partly funded by the National Science Foundation (NSF #BNS-86-
46597 to Michael B. Schiffer and BNS-88-13797), and by the Phillips Fund of the American 
Philosophical Society. Several Educational Fund for Archaeology grants from the UA 
Anthropology Department also helped in the completion of the study. 

Steve L~kson first suggested a study of Oraibi architectural change and provided 
support during L:"e .vriting phaSe ('If t.l-]e rroject. Further encouragement for the study was 
Rained in a class on archaeological method and theory taught by William A Longacre and 
Michael B. SchIffer. 

Many individuals at the UA Dept. of Anthro. made my all-too-brief stay in Tucson 
valuable and fun. Especially notable are the members of the Department of Anthropology 
Writers Group: Kelley Hays, Laura Levi, Jonathan Mabry, Barb Montgomej.-Y, Nieves Zed'eno, 
Barb Roth, Jim Skibo, Miriam Stark, Chr;s Szuter, Masa Tani, John W~lch, and Lisa Young. 
They offered scholarly comments on this study and several others I prepared while at VA I am 
grateful for their comments and comradeship. 



5 

TABLE OF CONTENTS 

List of 

Tables ................................................... 10 

List of Figures •..•••••..••••••..••••••.•.••••.••••••...• 11 

Abstract ................................................. 16 

1. Introduction ............••...•.............••••••..•. 18 

A. The Oraibi case study .•.••••...•....•...••.•.... 19 

B. Archaeological approaches to architecture ....... 24 

C. Scope and organization of the study ............. 27 

2. Cross-cultural examination of architectural change in 
villages •.........••.•....•..•....•....•.•.... 34 

A. Structure use-life .....•......................•. 36 

1. structure deterioration .................... 38 

a. Intended settlement longevity ...•.•... ,. 38 

b. Rate of structural decay ........•...... 40 

c. Levels of maintenance ...........•...... 42 

d. changing structure function resulting from 
deterioration .......................... 44 

e. Natural catastrophe .................... 46 

2. Social causes of architectural change ...... 46 

a. Domestic cycles and archit. change .... 47 

b. Social Rtructure and remodeling ....... 48 

c. External social causes of architectural 
change ............................... 50 

d. Death and disease ..................... 51 



6 

B. Settlement growth and abandonment •.••..•....•... 52 

1. Availability and cost of land and construction 
materials ..••••.••••••••.••.••••••...••..• 52 

2. Changes in population levels ••••..•••.•.•.. 55 

3. Access to resources and social services .... 59 

4. Continuity in the use of ceremonial space .. 61 

C. Conclusions ..••..••............•...••...•...•... 62 

3. Architecture in Southwestern Archaeology .•........... 66 

A. Architecture and social organization .•.......... 67 

B. Measuring prehistoric population size with 
architecture ..••.....•..•.....•................ 72 

C. Settlement growth and abandonment ...•........... 75 

D. Conclusions ..•....•............•................ 79 

4. The construct. and maintenance of pueblo structures .. 81 

A. Puebloan archit~€cture ....•... 0 •••••••••••••••••• 82 

1. 'Ilalls .........•..........••................ 84 

2. Doors and wlndows .......................... 86 

3. Roofs .....................•................ 87 

B. Maintenance ..•....•............•....•........... 89 

C. Deterioration processes affecting puebloan 
s'tructu res ..•....•.•.•........•................ 91 

1. Construction flaws ........•................ 92 

2. Environmental factors ...................... 94 

3. Human induced factors ..........•........... 97 

[: . Concl us ions ............... ' ..................... 98 



7 

5. Orajbi: history, data, and methods ...•.........•... 100 

A. The history of Oraibi.o •.•••.••..••.•.••........ 100 

1. The spanish period .•.•.••..••...•.•..... " . 101 

2. EuroAmerican influences .•.•.••........•.•. 103 

3. The Oraibi split ••••.•.••....•.....•..•... 106 

B. History of research at Oraibi .•.........•...... 109 

1. Bureau of Am. Ethnog. rnaoping project ..... 110 

2. The 1900 United States census ..• _'.: ........ 111 
'- ..... L J. 

3. The Second Beanl Expedition ................ 112 

4. Titiev's Oraibl census .................... 115 

5. Levy's study of Oraibi social org ......... 118 

c. Photographic Data .•............................ 120 

D. Methods ...•.................................... 124 

6. Social organization and population structure at Oraibi: 
architectur~l irnplicaticns ......................... 129 

A. Hopi social organization ..•....•.... _o ••••••••• 129 

B. The Oraibi house and inhabitants ....... , ....... 138 

c. Oraibi population .•............................ 144 

D. Summary .•..........................•........... 147 

7. Short-term architectural change: 1871-1901 ....•.•.. 149 

A. Introduction ......•..........•................. 149 

B. Data and rnethods ......•...•.................... 150 

C. 'I'ypes of architectural change observed ......... 153 

D. Archit~ctural change and room function ......... 167 



E. Evidence for residential stability .•..••••..•.• 175 

F. Rate of architectural change and population 
increase .••.••.•••••••••.••••.•.••...••••....• 183 

G. Patterns of architectural growth ..•.••...•..•.. 186 

1. House expansion and new house const ..•.... 187 

2. Patterns of settlement growth •............ 19l 

H. Architectural growth and population growth ..•.. 196 

I. Cooking and storage rooms ..•................•.. 201 

J. Architectural change: 1871-1901 .••..•......... 203 

8. Arcilitectural change after the split: 1906-1948 ..... 206 

A. Data and methods ...........•................•.. 208 

B. Spatial organization of Oraibi social groups ... 222 

C. ?he location of ceremonial areas ............... 224 

D. Architectural change after 1906 ................ 231 

1. Architectural change within houses ........ 233 

2. Settlement-wide patterns of architectural 
change .................................. 238 

a. Period 3 - 1906 -- 1912 ............... 240 

b. Period 4 - 1913 - 1926 ............... 248 

c. Period 5 -. 1927 - 1937 .•..........•.. 254 

d. P~~riod 6 - 1938 - 1947 ............•.. 260 

E. Patterns of abandon. and reoccup. 1906-1948 .... 262 

9. Conclusions: archaeological implications of Oraibi 
architectural change ...•........................•.. 265 

A. Intra-household architectural change ........... 266 

8 



B. Observing population growth archaeologically ... 271 

c. Observing population decline archaeologically .• 273 

Appendix 1: Descrip. of architect. change 1871-1901 ••.. 280 

Appendix 2: Descrip. of architect. change 1901-1948 .•.. 326 

Appendix 3: List of photographs used in the study .•.... 354 

Appendix 4: Summary of architectural change to rooms 1871 
-1906 ...................................... 378 

Appendix 5: Summary of architectural change to rooms after 
1906 (from ground photographs) ..•......•... 381 

Appendix 6: Institutional abbreviations .....•.......... 388 

References ... ~ .. f' •••••••••••••••••••••••••••••••••••••• • 391 

9 



10 

List of Tables 

1. Time periods used in the analysis •••••••••••.••..••• 126 

2. Population estimates for Oraibi: 1540-1900 .••••.••. 145 

3. Summary of architect. change at Oraibi by roomblock.168 

4. Architectural change by story: 1871 - 1901 .......••• 170 

5. Presence of doors for rooms observed in photos: 1871 -

1901 ....•..........••.•.••.•.•••••••....•.••.......... 172 

6. Rooms rebuilt and combined before 1901 •..•.•........ 178 

7. Location of new rooms and new houses ..•............. 188 

8. Architectural change to cooking/storage rooms ....•.• 202 

9. S11mmary of household information and arch i tectural 

change after 1906 ..................•....•.......•.. 209 

10. Summary of architectural change for rooms and houses: 

1902-1948 .......................................... 231 

11. Abandoned and dismantled rooms in occupied,houses by 

story (based on ground photographs) ........ ~ ....... 2j4 

12. Rebuilt and combined rooms: 1902-1937 (from ground 

photos) ..•...........•....•.•..................•.•. 236 



11 

List of Figures 

1. Location of Oraibi .•..•..•....••••.•.•.••....••..... 20 

2. Map of Oraibi by Victor Mindeleff, 1887. Courtesy 

smithsonian Institution, National Anthropological 

Archives ••..••..••....•..•.•••......••.•.....•...... 21 

3. Cross-section of typical Oraibi house (mo0if i.ed from 

A.dams 1983: 77) ..•......••..•.••••....•.•....•...•... 22 

4. The Main Plaza, Oraibi. Photograph by J. Hillers, 

1879. Courtesy Smithsonian Institution, National 

Anthropological Archives, Photo No. 56394 .. " ........ 23 

5. Use-life of Structures ......•..........•............ 37 

6. Mindeleff's 1887 map of oraibi annotated by Mischa 

Titiev for the period around 1900. Room numbers 

assigned by the Laboratory of Tree-Ring Research ... 116 

7. Roomhlock 1, showing Room 551 (arrow) in use. Arrow 

in rear of photograph shows "terraces" west of 

Roo~~lock 4. Photograph by J. Hillers, 1879. 



12 

courtesy smithsonian Institution, National 

Anthropological Archives, ·Photo No. 56395 .•••••.•.. 154 

8. Roomblock I, showing Room 551 (arrow) abandoned. 

Photograph by c. Carpenter, 1901. courtesy Field 

Museum of Natural Hi .. ~tory (Neg. #227), Chicago ..... 155 

9. Roomblock 4, arrow points to Room 398, intact. 

Photograph by J. Hillers, 1879. Courtesy smithsonian 

Institution, National Anthropological Archives 

Photo. No. 41831-A .........................•....... 157 

10. Roomblock 4, arrow points to previous location 

of Room 398, which has been removed. Photographer 

UnknOVlr.i photo taken about 1895. courtesy of 

The Southwe.st Museum, Los Angeles. Photograph 

# N.24333, P6114 .•................................. 158 

11. West of Roornblock 4, dismantled room with building 

material stacked for future use. Photograph by 

C. Carpenter, 1901. Field Museum of Natural History 

(Neg #225), chicago ........•..........•............ 159 

12. Southwest end of Roomhlock 4 showing Room 360 



before it was rebuilt. "A Moki City," 

Museum of Northern Arizona Neg. #66.799. Photograph 

by G.W. James. Courtesy Dr. P.J. Lindemann and 

13 

Museum of Northern Arizona ..•.••.••..••.•.•••••.... 161 

13. Southwest end of Roomblock 4, showing Room 360 being 

rebuilt. Photograph by C. Carpenter, 1901. Field 

Museum of Natural History (Neg #223), chicago ..•... 162 

14. Close-up view of Room 360 being rebuilt. Photograph 

by A.C. Vroman, 1901. Courtesy Smithsonian 

Institution, National Anthropological Archives, Photo 

No. 3235 .. '-i. ........................................ 163 

15. Southwest end of Roornblock 4. Arrow points to Room 

360 after it was rebuilt. Photograph by George 

Pepper. Courtesy of National Park Service Photo 

Archives, Western Archaeological and Cor.servation 

Center, Tucson, Arizona ........................ < ••• 164 

16. New Roornblock ElF, constructed between 1887 and 1895. 

Unfinished first and second story rooms were never 

completed. Photograph by C. Carpente~, 1901. 

Field Museum of Nat. Rist. (Neg. #237), Chicag~ .... 166 



14 

17. Roomblock 4, showing Rooms 422 and 423 (arrow). 

Photograph by A. C. Vroman, 1898. Courtesy of 

Pasadena Publ ic Library •.......••..••...•.......... 179 

18. Roomb1ock 4, showing Rooms 422 and 423 combined into 

one large room (arrow). Photograph by C. 

Carpenter, 1901. Field Museum of Natural History 

(Neg. #208), Chicago .•.............•••..•....••.... 180 

19. Rear of Roomblock (no. unknown). No evidence of 

"terraces" indicating earlier construction beneath 

roomblocks. Photograph by Victor Mindeleff, 1887. 

Courtesy smithsonian Institution f National 

Anthropological Archives, Photo No. 1852A .......... 193 

20. Oraibi, aerial view with Roomblock numbers indicated, 

1933. Photographer unknown. Courtesy of special 

Collections, University of Arizona Library, Tucson 

(# N-4374) ...........•...................• ~ •....... 218 

21. Titiev's map of Oraibi with houses outlined and 

faction of female household head indicatede ........ 225 



15 

22. Aerial photograph of Oraibi, 1948, with Roomblock 

numbers indicated. Photograph by Cutter-Carr Flying 

Service for Stanley Stubbs. Courtesy of Museum of 

New Mexico (#2624), Santa Fe .••..•.......••.•..••.. 239 

23. Occupied and abandoned houses 1902 - 1912. 

Titiev's map .•..........••..•..••.•....•....•..•... 241 

24. Occupied and abandoned houses 1913 - 1925. 

Tit i ev 's rna p ..•......•..•....•..•...............•.. 24 2 

25. Occupied and abandoned houses 1926 - 1937. 

Titiev's map ....................................... 243 

26. Occupied and abandoned houses 1938 - 1948. 

Titiev's map ....................•.................• 244 

27. Roomblock 12 showing abandoned and deteriorating 

houses. Photograph by w. Bradfield, 1918. 

Courtesy of Mus. of N. M. (#87311), Santa Fe •...... 252 



16 

ABSTRACT 

The architecture of the modern Hopi pueblo of Oraibi 

provides important data for the interpretation of 

prehistoric villages in the American Southwest and 

elsewhere. Using historic photographs, maps, and other 

documents, architectural change at Or~ibi is examined over a 

period of almost 80 years, fr:m the early 1870s to 1948, a 

span that includes an episode of population growth and a 

sUbstantial and rapid population decline. Because 

archaeologists make extensive use architecture for a variety 

of types of prehistoric reconstructions, from population 

size to social organization, understanding the dynamics of 

puebloan architecture is important. This study offe~s 

several principals which condition architectural dynamics in 

pueblo-like structures in the Southwest and in other parts 

of the world. 

Four types of architectural change are identified at 

Oraibi: rooms were abandoned, dismantled, rebuilt, and 

newly constructed. Some changes were the result of the 

introduction of EuroAmerican technology and governmental 

policies. An increase in the rate of architectural change, 

especially new construction and rebuilding, suggests that 

population was increasing during the late 19th century. 
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Patterns of settlement growth involved both the expansion of 
' 

existing houses and the construction of new houses. Oraibi 

architecture, with contiguous rows of houses, may have 

restricted the development of extended families. 

After the 1906 Oraibi split, half the population left 

the village, and in the following decades, population 

continued to decline. Abandoned houses were often rebuilt 

and reoccupied by remaining residents. The number of rooms 

per house declined, especially upper story rooms. The areas 

of the settlement that continued to be occupied or were 

reoccupied were those around important ceremonial areas, 

such as the Main Plaza. 

The examination of architecture at historic Oraibi 

supplies links between social processes and architectural 

dynamics that are applicable to the prehistoric record. 

Patterns of intra-household architectural change and of 

settlement growth and abandonment, observed at Oraibi, 

provide keys to the investigation of similar processes at 

prehistoric sites. 



CHAPTER 1 

INTRODUCTION 
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Prehistoric architecture is a relic of the organization 

and activities of past cultures and is one of the most 

important categories of data available to archaeologists. 

Architecture functioned as a spatial focus for prehistoric 

activities and as a container for the artifacts used in 

those activities. Several types of chronological analyses 

(especially dendrochronology and archaeomagnetism), can 

impose temporal order on structures and on the artifacts 

they contain. Architecture is a critical source of 

information for the estimation of prehistoric population 

size. 

Use of str~ctures for archaeological inference must be 

based on an understanding of how they articulate with the 

human groups that used them. Structures in all cultures are 

dynamic and are modified with changing social needs. Where 

construction is predominantly vernacular, architectural 

change best reflects social changes within individual 

households. Both the organization and operation of the 

household and the impact of broad so~ial changes at the 

household level can be approached through an understanding 

of architectural change. 
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THE ORAIBI CASE STUDY 

In the northern Southwest, masonry architecture in 

prehistoric pueblos is often remarkably well preserved, 

making it especially important to archaeologists. Modern 

southwestern Pueblos provide useful case studies for 

examining prehistoric patterns of architectural change. In 

this study, the Hopi Pueblo of Oraibi is used to examine 

short-term architectural change and the effects of 

population fluctuation on Pueblo architecture. 

Oraibi is located in northeastern Arizona, on Third 

Mesa, the westernmost of the three Hopi Mesas (Figure 1). 

Although it underwent tremendous architectural change during 

the last century, it retains many characteristics of 

traditional Hopi architecture. This study examines 

architecture at Oraibi between 1871 and 1948. Present-day 

architecture at Oraibi continues to evolve. 

Like many prehistoric pueblos in thE': northern 

Southwest, buildings at Oraibi consisted of long, linear 

roomblocks of attached :-lIJuses (Figure 2, Figure 3). Rooms 

were constructed of sandstone masonry with wood and earth 

roofs. Much of the pueblo was built to three stories, and 

in some areas, construction reached four stories (Figure 4). 



Figure 1 - Location of Orai~i 
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Figure 2 - Map of Oraibi by Victor Mindeleff, 1887. 
Courtesy smithsonian Institution, Natjonal 
Anthropological Archives. 
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Figure 3 - Cross-section of typical Oraibi house (modified 
from Adams 1983:77). 
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Figure 4 - The Main Plaza, Oraibi. Photograph by J. 
Hillers, 1879. Courtesy smithsonian Institution, 
National Anthropological Archives, Photo No. 
56394. 
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Conflict among Oraibi residents over acceptance of 

EuroAmerican culture caused a factional split in 1906 that 

resulted in the departure of over half the village's 

inhabitants and the abandonment of numerous houses. 
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Oraibi is a modern pueblo with a long occupation span. 

Its architectural composition is not fully analogous with 

shorter-lived prehistoric pueblos, ~any of which were 

occupied for only a generation. However, the types of 

architectural change observable over a shori. span of time 

should be similar at modern and prehistoric pueblos because 

of similarities in construction, the co~~on exigencies of 

maintenance techniques, and, perhaps, constancy in household 

processes relating to architecture. Furthermore, the 

effects of population fluctuations on architecture at modern 

pueblos should serve as a model for similar processes at 

prehistoric pueblos. Finally, the results of this 

architectural study of Oraibi have implications for 

prehistoric architecture beyond the Southwest, especially 

for villages of vernacular structures in arid areas, such as 

northern Africa and the Middle East. 

ARCHAEOLOGICAL APPROACHES TO ARCHITECTURE 

Architecture and ceramics are artifact categories that 



have the greatest potential to inform arch~eologists about 

the organization and activities, of prehistoric societies. 

Both have traditionally been used to define and bound 

prehistoric cultures. In 1881, Morgan suggested that 

architectural form reflected social organization. 
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Throughout much of the early 20th century, the 

archaeological emphasis on reconstructions of culture 

history dictated the use of architecture primarily as an 

indication of cultural affiliation rather than as an 

interpretative tool. The concept of architecture as a 

reflection of social and political organization gained 

prominence in archaeological methodology with the 

development of New Archaeology in the 1960s (Dean 1969; Hill 

1970). During the last two decades, architecture has been 

used in a variety of studies aimed at understanding the 

organization and operation of past cultural systems (Adams 

1983; Lekson 1936; Lowell 1986; Reid 1973; Reid and Shimada 

1982; Rock 1974; Rohn 1971; wilcox 1975). 

Nabakov and Easton (1989:11) take a broad view of 

architecture that is especiallY appropriate for 

archaeologists attempting to understand whole cultures. 

In our view, the term "architecture" reiers 

to more than just the design and decoration of 



bnildings. It embraces what happens whenever 

human thought or action makes order and meaning of 

random space: naming places, designating sacred 

parts of "wilderness," clearing village areas and 

garden plots, claiming food-gathering areas, 

planning and constructing buildings and arranging 

the spaces that surround and connect them. 

Finally, it includes the often unseen social and 

religious meanings which are encoded into 

buildings and spatial domains. 
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The concept of the "cultural landscape" current in 

contemporary archaeological usage embodies the same idea of 

vernacular architecture as part of a larger system of 

organization and manipulation of space {stein and Lekson 

1990). 

Requisite to the development of models for interpreting 

prehistoric architecture is an understanding of the 

determinants of architectural form. This is a field of 

study encompassing both architects and anthropologists 

(Fraser 1968; Guidoni 1978; Hillier and Hanson 1984; 

Rapoport 1969, 1982). The environmental determinist view 

expressed by scholars such as Fitch and Branch (1960) has 

been challenged by Rapoport (1969) who proposes that the 
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environment acts only as a modifying factor in the design of 

vernacular structures. Nabakov and Easton (1989:16) list 

technology, climate, economics, social organization, 

religion, and history as the most important determinants of 

architectural form for Native American structures. If these 

factors determine architectural form, prehistoric 

architecture can be used to investigate each of them. 

Every prehistoric human community was the result of a 

unique history of establishment, growth, development, 

decl ine and abandonment. Archi tecture is a reflec.:tion of 

the life cycle of a community and can be used to examine the 

broad patterns of community development and decline peC'°.lliar 

to specific prehistoric cultures. Understanding these broad 

patterns is critical to the use of architecture in fine

grained archaeological interpretation. For example; in 

Southwestern pueblo archaeology, room suites are often used 

as indicators of prehistoric household size and composition 

(Hill 1970; Lowell 1986; Reid and Whittlesey 1982). Yet 

without a clear understanding of patterns of growth and 

decline of room suites a.nd contemporaneity of rooms within 

suites, conclusions about household size and composition may 

be erroneous. 

SCOPE AND ORGANIZATION OF THE STUDY 
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The following seven chapters focus on architecture 

from an archaeological perspective both cross-culturally and 

in the Puebloan Southwest. The Oraibi case study is used to 

examine architectural change at a village composed primarily 

of vernacular structures. Both short-term architectural 

change resulting from processes such as the developmental 

cycle of the domestic group, and the effects of popUlation 

growth and decline are examined. The study provides a 

framework for viewing prehistoric architecture, in the 

Southwest and elsewhere, as dynamic and the result of 

internal and external social and cultural processes. This 

view is basic to accurate interpretations of prehistoric 

structures. 

Cross-cultural data presented in Chapter 2 illustrate 

both the variety and similarity of processes affecting 

architectural change of vernacular structures. 

Ethnographic, ethnoarchaeological, and historic data from 

villages primarily in arid areas are used to examine 

structure use-life and patterns of settlement g~owth and 

abandonment. These data indicate that structures are 

usually in a constant state of construction, repair, 

abandonment, and reuse as a result of natural deterioration 

processes and changing sociul ~eeds. Patterns of settlement 



growth and abandonment depend on the availability and cost 

of land and materials, changes in population levels, and 

access to social and other resources. 
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In Chapter 3, archaeological methods for examining 

prehistoric architectural change are examined, and problems 

in interpretative methodology are identified. The use of 

architecture to reconstruct prehistoric social organization 

and population size is evaluated. One of the most critical 

problems in the use of architecture for archaeological 

reconstruction is determining structure contemporaneity. 

Methods such as bond-abutment studies, dendrochronological 

analyses, and patterns of trash deposition are reviewed. 

The puebloan building techniques of construction, 

maintenance, and modification and processes of structure 

deterioration are examined in Chapter 4 using data from 

modern Pueblos and from prehistoric sites. The focus is on 

masonry structures, but many of the patterns observed are 

also applicable to adobe structures, a common architectural 

form in many areas of the world. 

The history of Oraibi, including a review of research 

at the pueblo, is presented in Chapter 5, along with a 

description of the historical data on which this study is 

based. Oraibi, one of the oldest continuously occupied 

villages in North America, had little contact with 



EuroArnericans until about 1880. The 1906 split of Oraibi 

that resulted in the founding of the villages of Ho'atvela 

and Paaqavi has been described and analyzed by a number of 

scholars with conflicting interpretations of the event. 
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(The spelling of Hopi words used throughout has been 

provided by the Hopi Dictionary Project of the Bureau of 

Applied Research in Anthropology at the University of 

Arizona) . The data used in this study include historic 

photographs dating from the early 1870s to 1948. Maps drawn 

in 1887 by Victor Mindeleff and in 1900 (reconstructed) by 

Mischa Titiev provide overviews of the entire pueblo at 

different times. Titiev's field notes (Titiev n.d.; Levy, 

in prep.), which he used to construct a census for Oraibi 

for the period around 1900, and the 1900 United States 

Census, associate individuals with the structures in which 

they resided. This unique data base permits the examination 

of household composition, use of space, and migration 

patterns at Oraibi. 

Chapter 6 discusses the architectural implications of 

social organization and population structure at Oraibi. 

Evidence suggests that architectural form restricted the 

formation of extended families, and that the extended family 

may always have been only a temporary household 

configuration. Population constants, used by archaeologists 



to estimate prehistoric population, are examined with the 

Oraibi data and comparisons with other Southwestern 

ethnographic estimates are made. 
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In Chapter 7, short-term architectural change at Oraibi 

is examined before the 1906 split for a period of about 30 

years (from 1871). Four types of architectural change to 

individual rooms are described: new construction, 

abandonment, dismantling, and rebuilding. The rate of 

architectural change increased after 1887, partly as a 

result of population increase. Much rebuilding was the 

result of EuroAmerican contact. Patterns of architectural 

growth in the pueblo show both the expansion of existing 

residence units and the creatior~ of a number of new 

residence units during the last decade of the 19th century. 

There is evidence for continuity in the use of space by 

households. 

After the 1906 split, half the population of Oraibi 

left the village and subseque~tly others drifted away to 

settle at Munquapi, a farming village 40 miles west, or in 

the village of Kiqotsmovi at the foot of Third Mesa. 

Chapter 8 examines the patterns and timing of the 

abandonment of structures at Oraibi. Although the eastern 

end of the village was abandoned while the eastern end 

remained occupied, social groups and factions were not 
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spatially localized. Abandoned houses were raoccupied by 

remaining residents, and the preferred location of residence 

was surr.ounding important ceremonial areas. Reoccupied 

houses were often rebuilt, sometimes combining rooms from 

two or more houses. Rules regarding ownership of 

residential space were relaxed. Construction of new rooms 

was rare. Away from ceremonial areas, structures were 

slowly dismantled, possibly by residents from nearby 

Kiqotsmovi who needed construction material. After several 

decades of continually declining population, even favored 

areas of the settlement were abandoned. Archaeological 

implications of these patterns are discussed. 

In the concluding chapter, the nature of architectural 

change at oraibi is reviewed, and the effect of rising and 

falling population on architecture is summarized. The 

application of these patterns to prehistoric villages is 

discussed. For example, differentiating architectural 

growth within households from the establishment of new 

households is important for identifying patterns of 

prehistoric community growth. Evidence for long-term 

stability in the use of space at oraibi suggests that 

architectural change within houses should be 

archaeologically retrievable, although the fact that upper 

story rooms are rarely observable poses problems. 



Scavenging and rebuilding may be the most important 

indicators of population decline in settlements that 

continue to be occupied. E~tensive rebuilding may help 

define important ceremonial areas. 
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The types of architectural change identified at Oraibi 

within a short span of time are similar to the types of 

change that would have occurred at prehistoric vernacular 

structures in many areas. The architectural response to 

population increase and decline will find parallels in the 

prehistoric record in many areas of the world. 



CHAPTER 2 

CROSS-CULTURAL EXAMINATION OF 

ARCHITECTURAL CHANGE IN VILLAGES 
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This chapter explores architectural change cross

culturally, focusing on variables affecting structure use

life and settlement growth and abandonment. Cultures 

selected for comparison were those located in arid areas and 

those in which the predominant settlement form is the 

village; a fe~ cus~s where these criteria do not apply 

(discussed below) were also included. The selection of 

cultures was, of course, restricted to those for which data 

on architectural change was available. Although definitions 

differ throughout the world, villages are typically 

settlemeDts with few people (less than 2000), without 

administrative functions, and in which most architectural 

structures are residential (Jones 1966:3-4, 17-19; Kramer 

1983:-~2). structures in villages are predominantly 

vernacular: the builder and user are the same individual. 

Villages in many arid areas are comparable to 

Southwestern pueblos in settlement form and approaches to 

construction. Hence they are useful analogs for examining 

variables conditioning structure use-life and settlement 

growth and abandonment, among Southwestern pueblos. The 
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greatest number of cases examined here are from Southwest 

Asia and north Africa, where climatic conditions and 

construction techniques are very similar to those used 

traditionally in the Southwest. However, where appropriate, 

examples from areas as diverse as Alaska and tropical 

southeast Asia are also used; cases from the American 

Southwest are occasionally included. While the examples 

presented do not represent a statistically valid sample, the 

wide variety should provide a group of variables that are 

important determinants of structure use-life and patterns of 

settlement g~owth and abandonment. 

This chapter consists of two sections. The first 

section examines two major categories of variables 

conditioning structure use-life: structure deterioration and 

socially motivated architectural change. Factors affecting 

structure deterioration include intended settlement 

longevity, rate of decay, levels of structure maintenance, 

changing structure function, and natural catastrophe. 

Socially motivated architectural change is influenced by the 

developmental cycle of the domestic group, external social 

factors, and other variables such as death and disease. 

The second section examines the process of settlement 

growth and abandonment. The availability and cost of land 

and construction materials often affect the frequency of 
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rebuilding, reuse of space, and, as a result, patterns of 

settlement growth and abandonment. Changes in population 

levels and fluctuation in population levels through time are 

common in many villages and affect intra-settlement 

patterns. Access to important resources and social services 

may also determine intra-settlement patterns. The location 

of ceremonial spaces and structures may condition patterns 

of growth and abandonment of settlements. 

STRUCTURE USE-LIFE 

Structure use-life can be defined as the period from 

initial construction to final abandonment. within this 

period, structures undergo change, both from natural 

deterioration processes and through the activities of the 

homeowner. The abandonment of a structure within a 

s~ttlement is almost always a slow, planned process with 

ample opportunity for reusing the building, the material, or 

the site. Throughout the use-life of the structure, the 

homeowne~ f3CtS a series of decisions which are modeled in 

Figure 5 (see also Deal 1985:264-268, Figure 14). It may be 

maintained and repaired, temporarily abandoned, remodeled to 

fit changing social needs, reused for secondary purposes, or 

permanently abandoned. After abandonment, the structure may 



Figure 5 - Use-life of structures 
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be reused, scavp-nged for usable material, partially or 

completely razed, or rebuilt. 
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Although natural and social causes of structure 

modification and abandonment interact in their effects on 

structures, they are exa~ined separately here. Factors 

affecting natural deterioration are explored first: then 

social factors that cause modification or abandonment of 

structures before the end of their natural use-life are 

examined. Finally, several factors are discussed that may 

affect social decisions concerning architectural change or 

abandonment. 

structure Deterioration 

Intended Settlement Longevity 

McGuire and Schiffer (1983) have suggested that the 

form and use-life of structures is largely the result of a 

trade-off between the costs of building a structure and the 

costs of maintaining it (holding use factors constant). The 

longer builders plan to use a structure, the more effort 

they will expend on construction and the longer the 

structure should last. This hypothesis suggests that longer 

anticipated occupation should result in less frequent 

structure abandonment because use-life has been increased 

through improved quality of constructi~n. While this may be 
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true, evidence presented here indicates that beyond a 

certair minimum use-life, perhaps less than one hum~n 

generation, other factors (mentioned peripherally by McGuire 

and Schiffer) may become more important. 

Ample ethnographic evidence supports McGuire and 

Schiffer's (1983) suggestion that when settlements are 

intended to be occupied for only a sho~t time, energy 

expenditure is minimal. As the length of expected 

habitation increases, energy invested in construction also 

increases. Hallett and samizay (1980) describe the 

evolution from tent to hut that occurs when mobile Afghan 

Qawwal families settle near the edge of cities for extended 

periods of time. Tents are erected first, and, if the s~ay 

is extended, a mud wall is erected around t~e tent. As time 

passes, the wall grows higher, the tent becomes a roof, and 

finally a wooden pole-and-mud roof is constructed. 

Eventually, if the stay is extended further, several of 

these huts combine into a house surrounding a courtyard 

(1980:57). Use-life even for these more elaborate 

structures can be expected to be short, although Hallett and 

Samizay note that when one group leaves, a new group may 

move in, repair damage to the structures, and continue 

occupation (for another example, see Kent 1990). 

In contrast to these short-lived structures in 
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impermanent settlements, Schwerdtfeger (1982) studied three 

African cities in which structure locations were considered 

!!permanent. .. Schwerdtfeger suggests that the frequency of 

structure abandonment depends to a large degree on 

durability of construction material. In Zaria, in Central 

Nigeria, mud-walled structures in compounds last for about 

12 years. structures are abandoned as the result of decay, 

death of the owner, or d:i.vorce of a wife occupying a hut 

(1982:86-88). The mud-walled houses of Ibadan, in Western 

Nigeria, are covered with more expensive tiu ~Gofs and are 

functional for as long as 26 years (1982:175). In 

Marra~esh, in Western Morocco, masonry structures have 

functional use-lives of more than 50 years (1982:261). In 

these three cities, settlements are intended to be 

permanent, yet they varied greatly in structure use-life 

based largely, it seems, on the cost and availability of 

construction materials. 

Rate of structural Decay 

A number of factors affect potential structure 

use-life, including construction materials and techniques. 

Moisture is a primary cause of decay for mud and masonry 

structures. Wood, a critical element in much vernacular 

architecture, is subject to a variety of deterioration 



processes as the result of moisture and insect infestation 

and is especially vulnerable if it is in contact with the 

ground where dampness accelerates the decay process. 
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Mud-walled structures are subject to a variety of decay 

processes (Carter and Pagliero 1966; Crosby 1983; Guillini 

1968; Hayden 1945; Mcintosh 1974; Schiffer 1987; Schiffer et 

al. 1987). Primary among these are rain, wind, percolation 

of ground water and salts into walls, and decay of wooden 

members through the actions of weathering, bacteria, fungi, 

and insects . Mud walls are especially subject to 

deterioration if a protective coat of mud plaster is not 

applied regularly. Cracks can trap moisture between the 

wall and the plaster layer and cause erosion of the wall 

surface. Cracks and bulges in the wall itself will also 

hasten collapse (Crosby 1983). The use of stone footings 

for mud walls can deter problems with undercutting of walls 

from rain splashing and percolation of ground water. Stone 

footings are commonly used in adobe structures in the 

American Southwest today, and were also used in the 

prehistoric Southwest (E. c. Adams, personal communication, 

199 0) . 

Some of these deterioration processes also affect stone 

and mud constructions (see Chapter 4). Although masonry 

walls may last longer than mud walls, their stability 
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depends on the quality of the construction, the amount of 

mud mortar used, the material on which the structure is 

footed, the amount of maintenance the structure receives, 

and the massiveness of .construction (Adams 1976). The 

action of rainwater tends to wash away mud mortQ~, sometimes 

leaving behind an unstable collection of stones that are 

prone to collapse. The weight of stone upon stone may cause 

stones in lower ~~urses to crack, producing instability. If 

a roof leaks where it joins the wall, rainwater will be 

concentrated at this point and will hasten the deterioration 

of that portion of the wall. Indeed, leaks most often occur 

at the corners where the seal between the wall and roof is 

least secure (Adams 1976). 

Seeden's (1982) study of Syrian villages constructed of 

stone liberally mortared with mud shows that these 

struc~ures begin to disintegrate after one year if left 

unrepaired. She presents a remarkable series of photographs 

illustrating the amount of wall reduction that can occur in 

only a few seasons. 

Levels of Maintenance 

Maintenance is one of the most important factors 

affecting the rate at which structures decay. Mud plaster 

applied to masonry walls prevents erosion of mortar that can 



43 

cause serious structural damage (Lekson 1986:29). Roofs 

must also receive attention to.prevent leaks and 

deterioration that will cause further structural damage. In 

some areas, winter snow accumulations must be removed 

rapidly and damage to the roof repaired immediately to avoid 

deterioration of both roof and walls. 

When structures become damaged, decisions must be made 

to repair, to reuse for secondary or tertiary functions, to 

abandon and rebuild, or to raze and rebuild. These 

decisions will be based in part on idiosyncratic factors, 

such as willingness to make repairs, but also on the 

cost/benefits of repair versus abandonment/reuse. The 

common practice of removing wooden structural members when 

structures are abandoned hastens deterioration (cf. Kramer 

1982:94) and decreases potential for later reuse. 

McIntosh's (1974) study of the West African village of 

Hani indicates that some homeowners are more willing than 

others to make the constant repairs that maximize use-life 

of mud-walled structures. He found that a family compound 

will be abandoned if upkeep constitutes a greater effort 

than that needed for new construction (1974:163-165). 

There are indications that elderly homeowners are less 

likely to make necessary repairs than are younger ones. In 

her study of a syrian village, Seeden (1985) describes a 
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roof that collapsed because the elderly homeowner was no 

longer willing or able to remove w~nter snow accumulations. 

Horne's (1983:20) study of Iranian villages includes as a 

hypothetical example of a storage room inherited by a 

daughter from her father. Because the father had not made 

necessary repairs, the daughter's husband demoted the 

storage room to an animal pen. One might also assume that 

the younger couple's need for an animal pen was greater than 

that for a storage room, which would also influence the 

change in function. 

Changing structure Function Resulting From Deterioration 

struc~ures within households constructed for one 

purpose, such as habitation, may be reused subsequently for 

other purposes such as storage or animal containment. These 

changes in function are affected by social needs and desires 

as well as deterioration processes. David's (1971) study of 

Fulani compounds shows patterns of structural reuse, in 

which structures are successively used for different 

purposes depending upon their state of decay. He calls this 

process the "devolutionary cycle" (1971:119) and notes that 

most structures were demolished before the cycle was 

complete because of rapid decay or differing social needs. 

McIntosh (1974, 1976, 1977) found t~e same pattern in 
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Hani, mentioned above, where puddled mud and wattle-and-daub 

structures are constructed and he proposes a "typology of 

states of decay" (1974:163-165) in which structures follow a 

trajectory from initial construction to total collapse. 

McIntosh (1976:96-97) found that after a period of 

habit~tion (5 to 15 years) dilapidated structures are put to 

secondary and tertiary uses. 

A similar cycle of functional change was noted by Horne 

(1983) in Iranian agricultural villages where mud-brick 

structures are successively used for living, storage, and 

finally as animal pens. Horne cites the eff~cts of the 

developmental cycle of domestic groups on decisions to reuse 

or abandon structures. For example, a living room newly 

built for a young couple may serve this function for 30 

years. When the husband dies, however, the widow may move 

in with her married children and the room may be converted 

to a storage room (Horne 1983:20). In contrast to the 

African examples, the cycle of functional change in Iran is 

apparently not always in one direction. Kramer's (1982) 

study of the Iranian village of Aliabad reports the 

conversion of a storage room to a habitation room. The 

converted room was apparently originally built for storage 

and had not experienced a previous reuse cycle (see also 

Adams 1976). 
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Natural Catastrophe 

Catastrophic events such as earthquake or fire can 

cause serious damage and shorten structure use-life. In the 

Chilean village cf Tulor Ayllu, several buildings were 

damaged during an earthquake in 1952, and une was abandoned 

as a result (Schiffer et ale 1987:20). Friede and Steel 

(1980) describe the experimental burning of a Nguni (South 

Africa) beehive hut constructed of pole and thatch with a 

mud and cow dung foundation wall. These huts are well 

constructed and may last as long as 80 to 100 years. 

Although the hut took two days to burn completely, the roof 

collapsed quickly, rendering the structure unusable. (For 

similar examples, see Bankoff and Winter 1979; also Gorecki 

1985:178; varien 1984). At Point Hope, Alaska, a house 

occupied near the shore during the last century was 

destroyed by an ice floe, which pushed onto the land 

covering the structure and killing the r~~upants (Murdoch 

1892). There is evidence that this had also happened 

prehistorically (Dekin 1987: Newell 1984). 

social Causes of Architectural Change 

Before structures in occupied villages become 

structurally unsound, they may be abandoned, reused, razed, 
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or remcdeled for a variety of social reasons. This section 

presents some of the most common social causes of 

architectural change in villages. 

Domestic Cycles and Architectural Change 

The composition of the household unit and the 

developmental cycle of domestic groups (Goody 1958) affect 

structure construction, remodeling, reuse, and abandonment. 

A household may add structures to accommodate additional 

children or adult children who return home with spouses. 

For example, among the Yankezia of northern Ghana, compounds 

grow as a man acquires more wives (Prussin 1969). However, 

when the compound head dies, the whole compound is abandoned 

and his remaining wives are dispersed to his kin. 

David's (1971) study of the Fulani compound in North 

Cameroon also shows changes in compound organization and 

function resulting from changing social relationships. 

Fulani compounds belonging to an extended family may be 

joined but have separate entrances. If one household head 

dies, modifications to the structure may be made so that 

only one entrance remains. Changes in the relationships 

among members of a compound may also cause previously joined 

compounds to divide (1971:117). 

Among the Fulani, as well as the Yankezia, maximum 
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structure use-life is short. Structures with shorter 

maximum use-lives are more likely to reflect the composition 

of the social unit occupying them than are structures with 

longer use-lives (David 1971:115; see also Kramer 1982:119). 

Schwerdtfeger (1982) noted this relationship in his study of 

three African cities discussed above. In Zaria, the city 

with the shortest structure use-life, change in the 

composition of the social group (such as death or divorce) 

was met, within a short period, by the construction or 

abandonment of a hut. In Ibadan and Marrakesh, where 

structure use-life is much longer, houses built for one 

household might be inherited by a household with a different 

social composition. Because of building costs, they are 

used unaltered. Some homes in these two cities were built 

for tenants, again resulting in a lack of congruence between 

the form of the structure and the composition of the social 

group. 

Social Structure and Remodeling 

A Southwestern example indicates that frequency and 

type of structure modification may be related to the degree 

of social coherence among residents of the settlement. A 

recent study by the Laboratory of Tree-Ring Research has 

shown that present-day Acoma Pueblo was constructed within a 
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very brief period from about 1646 to 1652 (Robinson 1990). 

In contrast to the Hopi village of Walpi, Acoma shows great 

uniformity in room size, house plan, and number and species 

of vigas (roof beams) used in construction. Robinson (1990) 

speculates that these differences may reflect differences in 

village integration. 

Acoma has existed as a single village for more than 400 

years (Robinson 1990) while Walpi and other Hopi villages 

have gone through a number of periods of population influx, 

abandonment, and change (Adams 1981). The original 

construction at Acoma consisted of long, communal exterior 

walls that formed the basis for later subdivision into 

household units. This shows a degree of community 

cooperation that is not found at either Zuni or the Hopi 

pueblos (Robinson 1990). 

At Hopi and zuni, individual structures are built or 

razed based on the needs of owners. There is little concern 

for coordinating construction efforts with neighbors. At 

Acoma, in contrast, most remodeling has consisted of 

internal reodifications that seem to reflect division of 

exte~ded families. suites of rooms are broken up and rooms 

may change function (e.g., the creation of a new kitchen to 

service a newly independent suite of rooms). In general, 

there has been far less major structural modification at 



Acoma than at Z~ni c.'nd Hopi and this may be partly 

attributed to greate.r coherence among members of the Acoma 

community. Another factor may be a greater decline in 

full-time residents of Acoma than at either Zuni or Hopi 

(William J. Robinson, personal communication, 1990). 
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The effect of social structure on construction can also 

be seen in the Zuni farming villages. Mills (1981) notes 

that the settlement of Tekapo is the only farming village 

that is oriented around a plaza~ other farming villages have 

much less organized layouts. Tekapo is also the only 

farming village created by a single social unit: the members 

of one kiva group. 

External Social Causes of Architectural Change 

At times, external social factors can cause changes in 

village structures. Zuni Pueblo has be~n almost totally 

rebuilt during the past 100 years because of changing needs 

for defense and increasing contact with EuroAmerican culture 

(Ferguson and Mills 1987). Before 1881, the pueblo was 

massively constructed with three and four story roomblocks 

(clusters of rooms) facing onto interior plazas. When the 

threat of Apache and Navajo raids decreased, and with 

greater access to European tools and construction ~aterials, 

the Zuni began to open up ground floor rocms with doors and 
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windows and these became preferred living rooms. Upper 

story rooms were torn down or allowed to disintegrate. Open 

space was created in the pueblo because it was often easier 

to raze whole s3ctions of the village and rebuild outside 

the original pueblo boundaries. Building materials were 

fre~~ently reused in repair or new construction. 

However. some of the constant architectural change at 

Zuni Pueblo is also the result of religious practices. 

Kroeber (1917) estimated that the ex~er~ur walls of every 

horne .in Zuni were: rebuilt every 30-40 years partly because 

of the winter Shalako ceremony. In preparation for Shalako, 

6 to 8 rooms must be totally rebuilt or newly constructed to 

hold ceremonial figures. Ferguson and Mills (1987:256) 

estimated that between 600 and 800 rooms would be 

constructed or remodeled in the space of 100 years as a 

result of Shalako ceremonial requirements. 

Death and Disease 

There is evidence that structures in many villages may 

be abandoned because of disease or the death of the owner or 

an occupant. In the Chilean village of Tulor Ayllu, 

Schiffer and his colleagues (1987) found that structures had 

been burned and abandoned after a typhoid epidemic in 1931. 

In the Southwest during the 1918 flu epidemic, many Navajo 
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died, and fear of disease was so great that at the first 

sign of illness, individuals abandoned all their possessions 

and fled (Regan 1922). Dean and Russell (1980) report a 

forked-stick hogan on Black Mesa that was abandoned during 

this period. Enamel wash basins had been placed at the edge 

of the site to warn of death there. 

Fear of ghosts usually causes the Navajo to abandon 

structures in which an individual has died (James and 

Lindsay 1973; Jett and Spencer 1981:28). The structure is 

often dismantled and burned and a new hogan is sited at 

least 150 feet away. But often the dying individual is 

moved outside before death occurs so that the structure need 

not be abandoned. Among the Yuma of the Colorado River: the 

Gila River Pima, and the Papago, death also caused the 

destruction or burning of the house in which the individual 

had lived (Ezell 1961:110; Spier 1970:83; Underhill 

1940:44). Among the Maricopa, this might also happen when 

relatives who had married were mourned as dead (Spier 

1970:83) . 

SETTLEMENT GROWTH AND ABANDONMENT 

Availability and Cost of Land and Construction Materials 

Decisions to repair, rebuild, abandon, or dismantle 
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structures may be partly based on the availability and cost 

of land and construction material. More durable materials 

are often more costly, making economics a factor in 

structure use-life. Material may be scavenged from 

abandoned structures and new structures rebuilt in the same 

location, reusing old foundations or a partial wall (see the 

Asvan example, below) . However, if land and materials are 

readily available and construction relatively easy, it may 

be simpler to build a new structure in a new location and 

allow the old structure to fall into ruins (cf. David 

1971:115). This often results in lateral movement of 

villages with new structures built at one end of a village 

while old structures are abandoned at the other end (Ascher 

1968). Lateral movement of villages might be expected to 

occur most often where extensive land clearing before 

construction is unnecessary. Where land ownership is 

formalized, however, new land may not be available and it 

may be more economical to repair or reuse rather than to 

raze and rebuild. 

Mcintosh (1976) describes the "amoeboid" movement of 

Hani through abandonment of structures at the west end and 

construction of new structures at the east end. The village 

is moving in the direction of markets that link it with the 

new national economy. There is also a direct relationship 
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in Hani between the cost of construction and structure 

use-life. Two forms of construction are common: wattle and 

daub and "terra pise" (molded courses of mud) (McIntosh 

1974:159). structures made of terra pise have longer 

use-lives (approximately 15 years) than wattle and daub 

(about 7 years), but since terra pise walls are constructed 

by specialists, they are also more costly. A recent influx 

of cash into Hani has increased use of terra pise (McIntosh 

1976:95) and presumably increased average structure 

use-life. 

The Eskimo village at Point Hope, Alaska (Van stone 

1962), has been continuously occupied for perhaps 1000 years 

and also shows a west to east movement of occupied 

structures. Because land is readily available with little 

necessity for clearing or preparation, house sites are not 

reoccupied. As a result, abandoned structures at the west 

end of the village are of the traditional Eskimo 

subterranean sod construction while occupied structures at 

the east end of the village are European-style frame houses, 

often with a sod covering for warmth. Prehistoric 

structures at the extreme southwest end of the village are 

being destroyed by wave action (Murdoch 1892), and this may, 

in part, explain the direction of village movement. 

Ownership of land is more formalized among agricultural 
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villages in the Near East than in the regions just 

discussed. The construction of new structures here is based 

on both the cost and availability of land and materials. In 

the village of Tell-i-Nun, southwestern Iran, when need for 

defense decreased and land reforms were instituted, new 

structures began to be built outside the city wall and some 

structures in the old village were abandoned (Jacobs 1979). 

AlthQugh houses inside the village wall often contained 

several nuclear families, residents could not take over an 

unoccupied compound unless they were related to the owner. 

The wealthiest households generally had plenty of room in 

their compounds. The poorest households, while crowded, 

could not afford to move to the new village area outside the 

wall. Middle income people were most likely to move. Often 

the excuse for moving was that the old homes were in 

disrepair, but in fact, many of the extended families were 

splitting up. This was expected to continue until all of 

the available land was in use and then extended families 

would begin to grow again (Jacobs 1979). 

Changes in Population Levels 

Changes in population levels have an important impact 

on structures and intra-site settlement patterns. In 

conditions of declining population, many structures may be 
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abandoned and allowed to decay. Where population is rising, 

these structures, or at least their construction materials, 

will probably be reused. As Deal (1985:267) has noted in 

reference to the Maya highlands, "abandoned structures were 

relatively rare in growing communities, and if they were 

left erect for any length of time they often served as 

refuse dumps, animal shelters, play areas for children or a 

convenient covered activity area ... " Gradual movement of 

individuals or small groups away from a village can result 

in its eventual abandonment. 

In many villages, population is unstable and the 

occupants of structures change frequently. This has 

important effects on the frequency of structure abandonment. 

Heider's (1967) study of the Dugum Dani of highland New 

Guinea shows that the composition of the domestic group 

within palisaded pole and thatch compounds is in a constant 

state of flux because of thp. operation of social and other 

factors. Individuals may move from compound to compound as 

often as every few weeks. There are many more compounds 

than residen~s so that a number of compounds are standing 

empty at anyone time. Houses here last less than 10 years, 

and are frequently dismantled and moved elsewhere. 

Decisions to move or to reoccupy abandoned compounds are 

made by individuals based on access to gardens, access to 



pig rooting grounds, friendships, and other social 

relationships. 
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Frequent movement of individuals between household 

clusters and between villages is also typical of the Kekchi 

Maya of Belize (Wilk 1983). The average stay of ~n 

individual in a village is less than 10 years and the 

thatched structures here last only 5 to 10 years depending 

on maintenance. Again, social relations affect the length 

of time structures are occupied and consequently the 

frequency with which ~tructures Qre abandoned. 

stanislawski's (1973) study of Hopi settlement 

formation and abandonment indicates that populations in Hopi 

villages vary in response to clan extinction or factionalism 

between clans (cf. Titiev 1944). He suggests that variable 

population size has a major effect on the construction, 

abandonment, and reuse of structures. For example, during 

times of economic hardship, lower status clans are sometimes 

forced to leave a village and reside elsewhere (stanislawski 

1973:384). Furthermore, through the natural operation of 

demographic processes, clans occasionally become extinct or 

nearly so. Because Hopi property (including structures) is 

held by clans, the demise of a clan may cause the 

abandonment of some structures that it owned, although 

structures may also be traded, sold, or reused ~y others 
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(1973:386). 

An architectural study of the Turkish settlement of 

Asvan (Hall, M~Bride, and Riddell 1973) showed that the 

village of stone and mud houses was almost entirely 

abandoned early in the 20th century, but then was reoccupied 

by several waves of new inhabitants who changed the layout 

of the village almost entirely over a 20-year period. 

When the initial exodus from Asvan occurred, the few 

remaining inhabitants immediately moved to the larger and 

better built structures. Over the next 17 years, people 

from the surrounding area continued to move into the village 

and almost entirely dismantled the older buildings, reusing 

materials and often the walls and foundations for new 

construction. Settlement during this period was mostly in 

the east section of the village and consisted of a random 

and dispersed pattern of structures. In the 1930s, a large 

population influx occurred. The government organized 

resettlement and the ruined west section of the village was 

gridded and individual building plots were assigned. The 

new layout did not follow in any way the layout of the old 

village, the earlier buildings having been almost completely 

dismantled. This new village configuration was maintained 

with minor modifications until people began to leave in 1969 

in advance of a dam that soon caused the area to be 



inundated. 

External social factors are also a cause of structure 

abandonment and modification in other areas. Horne 

(personal communication, 1987: Horne 1980:161) fou~J that 

agricultural villages in northern Iran, which were once 

tightly nucleated for defensive reasons, are now growing 

accretionally because social tensions have been removed. 

They tend to grow laterally with new structure placement 

based on kin ties, the location of water, and other 

resources. 

Access to Resources and Social Services 
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Sometimes patterns of settlement growth, as well as 

fluctuations in population levels, may be directly linked to 

the location of important resources or social services. In 

Iranian cities, Bonine (1979) has shown that houses are 

built along water channels, giving most of these cities an 

orthogonal network of streets, rather than the maze of 

twisting lanes that is the ideal Islamic pattern. 

Social services may determ~~e patterns of settlement 

growth. Agorsah (1983, 1985) studied the relocation of the 

village of Wiae in northern Ghana. Old Wiae may have been 

established in the late 18th century with a subsistence base 

of farming and fis~ing. Land was readily available. The 
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village burned in the 1960s, but relocation began before 

this. A Catholic mission was built about 250 m from the old 

village along a trail. A new road was built to the mission 

and groups from Old Wiae began to settle around it both to 

take advantage of the educational and religious facilities 

it offered and to avoid the congestion at the old village. 

Settlement in the new village is along clan lines. 

During the past century, the Hopi village of Walpi atop 

First Mesa has been slowly abandoned as residents·~oved to 

the settlement of Polacca at the base of the mesa. The 

establishment of schools, trading posts, and other 

EuroAmerican services below the mesa has been the primary 

cause of abandonment and it has resulted in major changes in 

household and community patterns (Adams 1989). 

Villages jn NortheLn Iran (Horne 1988:123) tend to have 

fluctuations in population, and people move from village to 

village fairly easily. Decisions about which village to 

live in, especially decisions made recently, may be based on 

the location of schools and other social resources 

(1988:121). This has caused some agricultural areas, 

especially those in outlying regions, to be abandoned (Horne 

1980:17). Households tend to move from outlying settlements 

into villages in the central area of the plains, and 

households from the plains tend to relocate to cities. 
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continuity in the Use of Ceremonial Spac~ 

There is evidence that as settlements change, the 

location of ceremonial areas may condition patterns of 

growth or abandonment of communities. Schiffer (1987:89) 

reports that in the abandoned cypriot village of Kividhes, a 

church is still maintained. In Old Wiae, although the old 

village has became a dump, shrines there continue to be 

maintained by residents of New Wiae (Agorsah 1985:107). 

As residents move to Polacca, the Hopi village of Walpi 

has now become largely a ceremonial center, used seasonally, 

and full-time occupants are only those individuals with 

religious responsibilities. It is interesting to note that 

many structures in Walpi have recently been restored (Adams 

1979), presumably because Walpi is still an important 

ceremonial place to First Mesa Hopi, and also because 

EuroAmericans see it as an historically important 

settlement. Laguna Pueblo, near Albuquerque, has also 

become largely a ceremonial center for individuals who live 

in nearby farming villages (Eggan 1950:253-54; Parsons 

1923:145, cited in Fish and Fish 1978:54). Many houses at 

Laguna are now used as storerooms or temporary living 

quarters during ceremonial activities. 

In spite of almost total reconstruction and great 

expansion at Zuni Pueblo in the last 100 years, the basic 
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spatial orientation of the pueblo remains the same, and 

continuities in the function of religious space are apparent 

(Fergus0n and Mills 1987). Ceremonially used plazas have 

mai~tQlned their locations and kivas (religious structures) 

have some of the oldest masonry styles in the pueblo. 

Furthermore, kivas continue to have roof entry, a 

construction feature no longer used in domestic structures. 

At Acoma Pueblo, in western New Mexico, the change from 

mUlti-story construction to single-story large rooms was 

common throughout the village, excep~ in ceremonial areas 

where the older "stairstep" design prevailed (Robinson 

1990:103). 

The importance of ceremonial areas in conditioning 

patterns of village growth and abandonment is discussed in 

Chapter 8 for the Oraibi case. Ethnographic evidence 

presented above and data from Oraibi suggest that ceremonial 

spaces and structures may retain their functions far longer 

than other spaces and structures of other types. 

CONCLUSIONS 

Structure abandonment in occupied settlements is the 

result of a series of decisions to maintain, repair, 

rebuild, reuse, or dismantle structures. The use-life of 
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individual structures is connected to both processes of 

structural decay and to changing social conditions. 

Po~ential structure use-life is determined largely by 

materials, construction techniques, levels of maintenance, 

and the unexpect~d natural catastrophe. However, 

cross-cultural data presented here indicate that many 

structures never reach the end of their potential use-life, 

but either change function, are extensively remodeled, or 

are abandoned for a variety of social reasons. 

The developmental cycle of the domestic group requires 

periodic archite~tural change, although more costly and 

permanent structures are less likely to reflect changes in 

the domestic group. In cases where villages do not contain 

a stable population and individuals or family groups move in 

and out fairly freely, investments in construction and 

maintenance are expected to be low, and abandonment of 

structures frequent. In situations where property ownership 

is more structured and the occupants of structures more 

stable, as in several of the Near Eastern cases, structures 

are more likely to be maintained, repaired, and reused. 

L~rge population fluctuations can cause modif~~ation 

and abandonment of structures. If the population is 

declining, abandoned structures will probably be allowed to 

decay, although they may be used as sources of construction 
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material for repair in other parts of the settlement. If 

population is increasing, as in the Asvan case, abandoned 

structures may be remodeled or razed and rebuilt for use by 

the new occupants. 

The spatial growth or decline of a settlement is 

affected not only by changes in population levels, but also 

t0pographic conditions. Settlements may move laterally if 

use of space is unrestricted; this will increase the spatial 

extent of the settlement, although not necessarily the size 

of the occupied portion. Where land is readily available at 

low cost, and land clearing unnecessary, the cost of razing 

old structures may b~ avoided by rebuilding on unoccupied 

land. Structures may also be built in new locations because 

old locations have become unfavorable. They may have become 

insect ridden or filled with ~rash, or more favorable 

locations may be found near a newly constructed church, 

school, or canal. If topographic or social conditions 

restrict spatial growth of villages, razing and rebuilding 

may be the only options. 

There is evidence that the location of ceremonial 

spaces and structures conditions the location of new 

construction, the location of abandoned structures, and the 

nature of structure remodeling. There appears to be great 

continuity in the use of ceremonial space and structures in 
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villages, far greater than for other types of use. 

The longer a village is occupied, the more structural 

remodeling, rebuilding, and razing will occur. As a result, 

the number of abandoned rooms in an occupied settlement 

should increase as occupation span rises, and the spatial 

extent of the settlement either horizontally or vertically 

(or both) should also increase. This is an important fact 

for archaeologists atten:pting to determine the number of 

contemporaneously occupied rooms in an archaeological site 

(see Chapter 3). But, as the cross-cultural data presented 

here have shown, not all rooms abandoned in ar.tive 

settlements will enter the archaeological record in the same 

way. 
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CHAPTER 3 

ARCHITECTURE DT SOUTHWESTERN ARCHAEOLOGY 

To archaeologists, the most important implications of 

prehistoric Southwestern archit~cture involve 

interpretations of social organization and measurements of 

prehistoric popUlation size, including settlement growth and 

abandonment. This chapter examines the archaeological use 

of prehistoric architecture in interpretative methodology, 

and explores some of the assumptions and limitations of 

these procedures. The focus is on masonry structures of the 

northern southwest, but many of the techniques discussed are 

also used in other areas of the world, especially the Near 

East (i.e. Kramer 1982, 1983). The Oraibi case, discussed 

in following chapters, provides keys to the archaeological 

use of architectural data, especially in reconstructing 

settlement growth and abandonment. Not addressed in this 

chapter (but equally important) is the dating of artifacts 

through architectural association (Schiffer 1985; see Burgh 

1959 for problems with ceramic/architectural associations). 

Adams (198~:44) lists several reasons for the 

importance of architecture to archaeologists. 

Architectural remains are relatively permanent and maintain 

their integrity longer than most artifactual material: they 
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can be relatively or absolutely dated; they provide clues to 

prehistoric use of space; they often leave surface remains 

thlt provide information'about settlement development, site 

use, and s~cial organizar.ion without excavation; and they 

art more resistant to vandalism than other artifact types. 

~~ehistoric architecture in the Southwest was almost 

exclusively vernacular, meaning that the designer, builder, 

and user w~re the same individual or closely related 

individuals (but see Lekson 1986:39). Prehistoric 

Southwestern architecture is also largely domestic; public 

or ceremonial structures form a very small proportion of 

pueblo constructions (see Lekson 1988). The importance of 

these points is that the fit between structure and user 

should be close. As discussed in Chapter 4, puebloan 

structures were relatively easily built and easily modified. 

The assumption that architecture reflects social 

organization and population structure should be valid. Key 

problems are identifying the way social structure is 

reflected in the built form and incorporating structural 

dynamics into the static archaeological record. Both of 

these problems can be approached using modern pueblos as 

models for prehistoric pueblos. 

ARCHITECTURE AND SOCIAL ORGANIZATION 
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The use of architecture to infer prehistoric social 

organization has focused on the identification of household 

units (see Lowell 1986:285-307 for a recent summary of 

archaeological approaches to the household), larger social 

units such as lineages or clans (Adams 1983:45), and levels 

of social complexity for archaeological cultures. Prudden's 

"unit pueblo" was an early description of the architectural 

manifestation of a household or clan unit (1914:34). At 

Pecos, Kidder (1958:124) was less specific, describing a 

four-story suite of seven rooms as " ... the standard space 

allotment for a group of some sort, I presume of kindred ... " 

wilk and Rathje (1982:618) define households as basic 

units that articulate directly with economic and ecological 

processes. They suggest that the household is the level at 

which adaptation can be most directly studied. 

Archaeological examination of the household, including 

household developmental cycles, was first addressed at the 

Grasshopper site, a 14th century pueblo in east-central 

Arizona (Ciolek-Torrello and Reid 1974; Rock 1974; Sullivan 

1974). Archaeological methods of identifying the household 

unit in the prehistoric record involve locating the 

architectural boundaries of such unit~ (Adams 1983; Reynolds 

1981:110-115; Rohn 1965; wilcox 1975, 1982). Methods 

include: 
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1) evidence of construction sequences, such as wall 

bond/abutment studies and dendrochronological analyses that 

would indicate contemporaneous construction of a number of 

rooms (Wilcox 1975; Reid and Shimada 1982); 2) assignment of 

room function, so that "sets" of rooms can be identified 

(Ciolek-Torrello 1978; Dean, 1969, 1970; Reid and Whittlesey 

1982; Rohn 1965; Sullivan 1974); and 3) the location of wall 

openings that indicate nGG~SS between sets of rooms (Adams 

1983:58; wilcox 1975:144). 

Problems with the use of wall bond/abutment studies and 

dendrochronological analyses for identifying ~ousehold units 

primarily involve ambiguities in identifying and 

interpreting wall relationships and the lack of an extensive 

tree-ring record at most prehistoric sites (discussed 

below). The identification of room function relles on floor 

artifacts and features that may change over time (cf. Lowell 

1986). Assumptions about the numbers and functions of rooms 

that make up a "typical" pueblo household vary widely and 

are often based on scanty, recent ethnographic sources (see 

Chapter 6 below). 

Even the interpretation of wall openings is not 

unambiguous. For example, Mindeleff (1891:182) observed 

that the Hopi opened temporary doors in rooms for use during 

construction and subsequently blocked them when construct jon 
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was com~leted. This practice would complicate room-set 

analysis based on interconnecting doorways. While temporary 

doors would not be expected to connect at the time of 

construction with rooms owned by another household, 

subsequent adjoining construction by adjacent households 

could place temporary doors in an interior "interconnecting" 

position. Archaeologists might easily interpret these 

blocked doors as evidence of a change in the relationship 

between two cdjacent households (e.g., Wilcox 1975). 

until the advent of New Archaeology in the 1960s, 

supra-household social organization was assumed to be beyond 

the reach of archaeological investigation (Adams 1983:45). 

In two ground-breaking but heavily criticized studies, 

Longacre (1970) and Hill (1970) used the distributions of 

ceramics within architectural units to distinguish lineage 

or residence units. Much of the criticism surrounding their 

work pointed to their failure to recognize the processes 

that led to the deposition of ceramic artifacts within 

structures and their use of inaccurate models of social 

organization and ceramic prod~ction derived from 

ethnographic pueblos (Schiffer 1989; stanislawski 1969). In 

a contemporary study, Dean (1969, 1970) used architecture 

and tree-ring dates only to identify household units 

associated with "room clusters" at two 13th century sites in 
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northeastern Arizona (1970:155-156), yet his careful 

reconstruction of building sequences allowed him to suggest 

.bat the matrilocal extended family was the only localized 

subvillage social unit at these two sites (1970:169). 

During the 1970s and 1980s reconstructions of social 

organization using architecture, as well as other artifacts, 

focused on exploring levels of social complexity attained by 

prehistoric groups. In Chaco canyon, Lekson (1986:272) uses 

construction details, labor estimates, and form and room 

function (especially frequency of ·storage rooms) to propose 

that early structures in Chaco housed separate elite groups, 

while later architectural developments suggest a level of 

socio-political complexity considerably beyond that of 

ethnographic pueblos. 

Rohn (1977:293) uses room and pit structure counts to 

estimate population on Chapin Mesa at Mesa Verde from the 

Basketmaker III to Pueblo III periods (A.D. 500-1300). 

Based on his reconstructions, he finds that from late Pueblo 

II through Pueblo III one large settlement dominated the 

area, accompanied in late Pueblo III period by unusual 

ceremonial structures. However, Rohn recognizes that the 

local grouping represented by these large sites may not have 

had formal political significance. 

Lightfoot and Feinman (1982) suggest the development of 
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village-level organizations in pit structure villages in the 

Mogollon area, based en the presence of large pit structures 

with unusual amounts of storage space and quantities of non

local goods. They have been criticized for assuming that 

artifacts in pit structure fill were used by the occupants, 

that leaders necessarily live in larger houses, and for 

other questionable assumptions (Cordell 1984~~19~ Schiffer 

1983:694-696) . 

The relationship between prehistoric social 

organization and archaeologically recovered architecture is 

often not clearly defined in archaeological interpretation. 

Adams (1983:46) notes that poor use of ethnographic analogy 

and lack of appreciation of modern ethnological approaches 

contributes to the problem. He calls for more data relating 

social organization and architecture in living villages. 

The analysis of architectural change at Oraibi, presented in 

the following chapters, provides points of articulation 

between these two aspects of prehistoric culture in the 

Southwest. 

MEASURING PREHISTORIC POPULATJON SIZE WITH ARCHITECTURE 

One of the most commonly used methods of estimating 

prehistoric population sizes assumes a relationship between 

habitation space as indicated by archaeological remains and 



population size (Hassan 1978:55). Determining prehistoric 

population using this method involves multiplying the 

quantity of archaeological remain3 ~Lh~ressed in spatial 

term::) against a constant population fiqure per unit of 

space. In the Southwest, the number of structures in 

prehistoric sites is the most frequently used measure of 

population size (Hill, 1970:75: Longacre 1975, 1976: Plog 

1974:77,88: Rohn 1977:267). Population constants are 

typically derived from ethnographic data (Hayes et ale 

1981:49: Hill 1970:75; see also Hassan 1978:55-58; Plog 

1974:94) . 
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Hassan (1978:56) discusses problems with use of 

strnctures in population estimation for "multichambered 

houses," an architectural category that includes 

Southwestern pueblos. He lists six categories of 

information required for accurate population ~stimates: 1) 

number of rooms, 2) ~umber of rooms per h0asehold, 3) number 

of habitation rooms, 4) household size, 5) number of rooms 

occupied contemporaneously, and 6) duration of occupation. 

Assembling each of these categories of information poses 

problems for the archaeologist. For example, typically only 

the ground floor rooms in multi-story pueblos are 

urchaeologically visible, limiting calculations of the total 

number of rooms per settlement (Adams 1983:52). 
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One of the major variables affecting the use of 

structures in population estimates is room contemporaneity. 

In an occupied settlement at one point in time, many rooms 

may be abandoned. This is especially true as length of 

settlement occupation increases. The number of 

contemporaneously occupied structures in settlements is 

dependent also up~n structure use-life and fluctuations in 

population within the settlement. During periods when 

population is growing, the proportion of abandoned rooms 

will be low; when population is declining, the proportion of 

abandoned rooms will be greater (Cameron 1991). 

Archaeologists use a number of methods to assess the 

numbers of contemporaneously occupied rooms at Southwestern 

pueblos. The simplest is to assume that all rooms were 

occupied at the same time, although most archaeologists 

acknowledge that this assumption is erroneous (Cully et al. 

1982:161; Rohn 1971:262). Another approach is to assume 

that a constant proportion of rooms in all sites is 

abandoned (Hill 1970:75; Longacre 1975, 1976; Plog 1974:91). 

In most cases, the proportion of abandoned rooms is derived 

from ethnographic data. However, population fluctuations, 

as well as other factors that would change proportions of 

abandoned rooms f are ignored in these calculations. 

structure use-life may be used to estimate numbers of 
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contemporary structures, especially for non-contiguous 

structures such as pit structures (Blake et al. 1986; Hayes 

et al. 1981:50; but see Cameron 1990 for problems with 

estimates of pit structure use-life). The variety of 

assumptions involved in each of these types of calculations 

makes their use in estimating prehistoric population sizes 

unreliable. 

SETTLEMENT GROWTH AND ABANDONMENT 

Interpretations of pr~historic social organization and 

population sizes depend partially on reconstructions of 

sett]p-~ent histories. Reid (1973) proposed a four-stage 

model of the developmental cycle of the pueblo settlement, 

based on his analysis of Grasshopper Pueblo, a 14th century 

site in northeastern Arizona: 1) The establishment phase 

begins with the first occupation and construction episodes. 

2) The expansion phase consists of additions to the original 

construction as the result of either expansion of the 

founding group or immigration of new groups. 3) The 

dispersion phase involves gradual movement away from the 

site of origin and establishment of a new site. 4) During 

the abandonment phase, normal domestic activity ceases and 

remaining residents depart (Reid 1973:123). 

Techniques used by archaeologists to define settlement 
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developmental sequences are based, to a large extent, on 

determinations of structure contemporaneity. Reid and 

Shimada (1982:12) define growth as an increase in units 

resulting in an increase in community size (see also 

Carneiro 1967:240, cited in Reid 1973:101). They identify 

growth at Grasshopper Pueblo through the addition of rooms. 

Reid and Shimada describe a number of techniques for 

determining construction sequences at Grasshopper, which 

include dendrochronology, bond-abutment studies, and wall

face analysis (Reid and Shimada 1982:14-15; see also 

Reynolds 1981:103-110). 

Dendrochronology may provide the most accurate method 

of determining settlement construction sequences. However, 

sites with large enough numbers of tree-ring dates for 

detailed studies of construction sequence are rare (e.g., 

Ahlstrom 1985:598-601), and dating construction episodes 

through tree-ring dates is not always unambiguous (Dean 

1978). Dean's (1969, 1970) classic study of two Tsegi Phase 

sites, Kiet Siel and Betatakin, mentioned above, relied on 

dendrochronology to identify building sequG~ces. Through a 

detailed analysis of patterns of construction, Dean not only 

linked clusters of rooms to household groups, but also 

suggested that Betatakin was settled by a group of people 

who had constituted a functioning community elsewhere 
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(1970:159). Kiet Siel, on the other hand, grew through the 

immigration of small groups of people from a number of 

different places. At the Chacoan site of Chetro Ketl, a 

detailed construction sequence is based on more than 600 

tree-ring dates (Lekson et al. 1983). 

Bond-abutment studies have been used to identify 

contemporaneously constructed structures since the early 

days of Southwestern archaeology (Wilcox 1975). Assumptions 

associated with bond-abutment studies are: 1) continuously 

bonded walls were constructed during a 3ingle building 

episode (Wilcox 1982:21; Reid 1973:106), and 2) the abutment 

of one wall onto another indicates contemporaneous or later 

construction (Reynolds 1981:17). Rei~ ana Shimada (1982:14) 

note that deterioration processes affecting original wall 

relationships and remodeling can make determinations of 

original wall relationships unclear. They suggest wall-face 

analysis as a supplement to bond-abutment relationships. 

Reid and Shimada (1982:14; see also Scarborough and 

Shimada 1974) assumed that smooth-faced walls at Grasshopper 

Pueblo were once exterior walls. They found patterns of 

smooth and rough walls to be a better indicator of 

construction sequence than bond-abutment studies, presumably 

because such analysis avoided deterioration and remodeling 

ambiguities. 
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The types of analyses just discussed aim to identify 

construction sequences. Equally important, but perhaps more 

difficult to address, is the sequence of settlement 

abandonment. 

Chronometric techniques include dendrochronology and 

archaeomagnetism. Dendrochronology typically identifies 

only cessation of construction (except in cases where 

firewood can be dated), and is most applicable for 

determining complete site abandonment, rather than staged 

abandonment (Ahlstrom 1985:653). Archaeomagnetism may 

provide dates for the last use of features, but 

archaeomagnetic dates are rarely ubiquitous enough at a 

single site to use as a reliable indicator of abandonment 

se.quence. 

The most commonly used methods of determining sequences 

of abandonment are patterns of trash disposal and 

superpositioning of rooms. Many archaeologists simply note 

that trash deposits in rooms indicate that some rooms were 

abandoned while the settlement was still occupied (Rohn 

1971:262) . 

At Grasshopper Pueblo, the Room Abandonment Measure was 

developed to establish temporally equivalent sets of 

artifacts (Reid 1973:114; Reid and Shimada 1982:14). As 

Reid and Shimada note, there is no necessary relationship 
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between initial room construction and its sUbsequent use

history because of reoccupation, rebuilding, and other 

processes. They assumed: 1) rooms abandoned while 'che site 

was still occupied contain little or no de facto refuse 

(cultural material left behind when an activity area is 

abandoned, Schiffer 1987:89) on the last utilized floor, but 

have a high density of secondary refuse and 2) rooms 

abandoned at or near the time of site abandonment should 

have a high density of de facto refuse on the last utilized 

floor and a low density of secondary refuse in the fill 

(Reid 1973: 114; Reid and Shimada 1982: 14-15) • (See 

Montgomery 1990 for use of the Room Abandonment Measure as a 

method for identifying site abandonment processes.) 

Reid's developmental model for Grasshopper Pueblo is 

based on patterns of both gradual population increase and 

abandcnment. The Oraibi example discussed in Chapters 7 and 

8 shows that dramatic population fluctuations may produce 

different patterns and require different interpretive 

methods. Chapter 9 questions some of the assumptions of the 

Room Abandonment Measure based on observations of settlement 

abandonment at Oraibi. 

CONCLUSIONS 

Archaeologists use architecture for a variety of types 
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of interpretation. Reconstruction of social organization 

and population size may be the most important; 

understanding settlement development~l cycles is a critical 

part of each. Use of architecture in prehistoric 

reconstruction relies heavily on ethnographic analogy for 

descriptions of social units, articulation of social units 

with spatial units, ar.d for assessments of dynamic aspects 

of architectural use. The Oraibi case study presented below 

contributes to the growing body of ethnographically derived 

information on the relationship between prehistoric 

Southwestern architecture and the people who used it. 



CHAPTER 4 

THE CONSTRUCTION AND MAINTENANCE OF PUEBLO STRUCTURES 

Pueblo architecture is essentially a product of 

the plateau country, and its bounds are, in fact, 

practically coincident with those of that peculiar 

region popularly known as the mesa country .... The 

region is in itself not favorable to 

development .... But through a great abundance of 

excellent building material, the product of the 

mesas, and through peculiar social conditions, the 

product of the peculiar environment, whereby a 

frequent use of such materials was compelled, 

pueblo architecture developed (C. Mindeleff 

1900:640) . 
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Cosmos Mindeleff appreciated the unique and dynamic 

nature of puebloan architecture (1900:647). Like the 

vernacular architecture of other cultures described in 

Chapter 2, puebloan structures were subject to constant 

modification and rebuilding. Construction techniques were 

relatively simple, involved locally available materials, and 

did not require the assistance of specialists. Reuse of 
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materials was common and building or rebuilding, as in other 

cultures, was a response to structural deterioration and 

changing social needs. 

In this chapter, the construction of puebloan masonry 

structures is described using ethnographic and historic 

data, and factors affecting the use-life of these structures 

are examined. Much of the following is based on victor 

Mindeleff's (1891) monograph on the architecture of Zuni and 

the Hopi villages, which remains the most comprehensive 

study of puebloan building techniques available. His 

descriptions are especially valuable because the 

observations were made before these villages experienced 

extensive EuroAmerican contact (see Chapter 5). 

Construction techniques and factors affecting the use-life 

of puebloan structures are applicable to vernacular 

structures of masonry or mud in other areas of the world. 

PUEBLOAN ARCHITECTURE 

The primary building unit of the pueblo house is a 

rectangular room, measuring about 12 feet long, 14 feet 

wide, and 7 feet high (Nabokov and Easton 1989:370). A 

single room is considered a complete house, but also the 

nucleus of a larger structure: rooms are added as the 



domestic group expands (Mindeleff 1891:102). Most 

households have several rooms with different functions. 

Adams (1983:48) has defined six categories of room use at 

the Hopi pueblo of walpi: storage, religious storage, 

granary, habitation, piki house, and nonkiva religious. 

Mindeleff emphasizes the lack of planning in Hopi and 

Zuni construction, noting no preplanning for either multi

storied structures or contiguous structures (1891:100). 

83 

"The pueblo plan of to-day readily admits of additions at 

any time and almost at any point of the basal construction" 

(ibid.:148). However, Adams (personal communication, 1990) 

notes that many of the historic southwestern pueblos have a 

"planned" core (a large group of structures that were built 

contemporaneously) primarily because they were reestablished 

after Spanish contact (e.g., Robinson 1990). The 

establishment phase (Reid 1973) of most settlements would be 

expected to have a similar core that might be obscured by 

later rebuilding with lengthy settlement occupation. This 

may be the case at Oraibi Pueblo. 

At Hopi, the construction of a pueblo r~om began with 

the buildeL pacing out the dimensions of the room and 

marking each corner with a stone. There seemed to be little 

preparation of the ground surface and in most cases 

buildings were modified to suit existing ground conditions 



(1891:101-2, 143). Rituals were performed before the 

construction of ground-story rooms, but upper stories 

required no rituals, perhaps because they were considered 

extensions of the already existing structure (ibid.:102). 

Walls 
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Walls at both Zuni and Hopi were of masonry mortared 

with mud, although adobe brick was used at Zuni after 

Spanish contact, especial~y in construction outside the main 

village (Kroeber 1917:199; Mindeleff 1891:132). There is 

little information on the source of construction st".one in 

either area. The nearest outcrop of suitable building stone 

was located at some distance from Zuni (Mindeleff 1891:139). 

Donaldson (1893:6) states " ... when the Moquis and Pueblos 

build of stone .... they do not use cut or hammered stone, but 

waterwashed or disintegrated stone, picked up in the beds of 

arroyos or from along the streams, frequently washed from a 

long distance." Unfortunately, Donaldson's report was based 

on little ethnographic information. stone quarrying was 

practiced prehistorically (Lekson 1986:10; Scarborough and 

Shimada 1974) and extensive masonry preparation has been 

documented at many archaeological sites in the northern 

Southwest (e.g., Lekson 1986). Building stone was 

frequently recycled at both Hopi and Zuni (Adams 1976; 
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Ferguson and Mills 1987:253; Kroeber 1917:195), perhaps 

providing the most common source of this material in lon,}

lived historic pueblos. Evidence of recycled stone has also 

been noted at prehistoric pueblos (Rohn 1971:44; Scarborough 

and Shimada 1974:61; Vivian and Mathews 1965:36). 

Mindeleff (1891:137,140) noted a more liberal use of 

mud mortar in zuni than in Hopi. Occasionally, Hopi walls 

were laid without mortar during the dry season, and later, 

when the rains came, these walls would be chinked with n.ud 

~ortar and small stones. Bunting (1976:12-13) reports that 

this practice produces a more stable wall because the dry

laid stones do not settle later when mud mortar in the 

joints begins to wash out. Roys (1936) round that a variety 

of methods were used to provide stability to prehistoric 

stone walls in the Four Corners area, involving mud mortar, 

chinking stones, or combinations of the two (see also 

Rinaldo 1964:19-23). Roys (1936:119-123) noted the use of 

both Chacoan masonry (see Lekson 1986:15-24) and "block

like" masonry at Lowry Ruin in southwestern Colorado, 

masonry types which may be more carefully executed than 

those at historic Hopi pueblos. 

In general, Mindeleff (1891:140) believed that masonry 

walls at Hopi and especially at Zuni were thin and subject 

to deterioration. At Zuni, Mindeleff attributed this to 
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sparing use of stone because usable outcrops were not close 

by (ibid.:139). Men were said to be masons in Hopi, but 

while they apparently hauled the building materials (E. 

Charles Adams, personal communication, 1990), women did much 

of the masonry work (Mindeleff 1891:101). 

Kiva walls at both Zuni and Hopi tended to be more 

poorly constructed than other types of rooms. When kivas 

were built in depressions, an interior masonry wall was 

often added. Although structurally unnecessary, these walls 

may have served as better foundations for interior plaster 

or simply have been part of traditional construction 

practices (Mindeleff 1891:114). 

Doors and Windows 

In traditional pueblo buildings, first-floor rooms were 

entered through the roof while upper-story rooms had doors. 

Windows were found primarily in upper stories, although 

exterior walls tended to have small windows placed high in 

the wall face. At both Hopi and Zuni, as the need for 

defense decreased, doors and windows began to be added to 

first-floor rooms (Adams 1976; Ferguson and Mills 1987). 

Before the use of wooden doors, doors and windows were often 

closed with masonry during temporary absences of the owner 

(i.e. during absences for agricultural activities) or during 
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cold weather when all bt'.t the most necessary apertures were 

often sealed (Mindeleff 189~.:183-188). Although these 

masonry seals were intended to be temporary,. they were often 

very nicely constructed and well finished. 

Door and window locations were changed as the needs of 

the inhabitants changed. For example, if a new room was 

added onto an existing room, a window in the existing room 

might become superfluous and be converted to a niche. Rooms 

in the interior part of a room block tended to be very dark, 

with the only light coming from a roof entry hole. In many 

of these rooms, a hole was added at the juncture of the roof 

and wall and angled obliquely to admit light (Mindeleff 

1891:207) . 

At Hopi, when a ground-floor room was under 

construction, a doorway was usually left in one wall so that 

the builders could enter and exit easily. This doorway was 

generally sealed when construction was completed and a roof 

entry provided (Mindeleff 1891:182). 

Roofs 

Roofs were of very sturdy construction, not only 

because they protected the entire structure from the 

elements, but also because the roof of one room frequently 

formed the floor for the room above. Roofs typically 
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consieted of primary beams socketed into the walls, smaller 

secondary beams laid perpendicular to the primary beams, a 

layer of brush and twig closing material, and a thick cap of 

earth (Ahlstrom, Dean, and Robinson lS78:19-20i Mindeleff 

1891:148-151). At the Hopi village of Walpi, primary beams 

are of pine, fir, or cottonwood, secondary beams are of 

juniper and closing material is generally willow or reed 

(Adams 1982:51). When a roof forms the floor of an upper

story room, it is occasionally paved with thin stone slabs; 

with external roofs, flat stones cover only the coping 

(Mindeleff 1891:149). Most roofs were constructed with a 

slight slope to allow for drainage (Kroeber 1917:193; 

Mindeleff 1891:151). 

Timber for roof construction may have been especially 

difficult to obtain at Hopi. Local sources of preferred 

timber, such as pine and Douglas fir, were apparently 

exhausted by the late 1700s near oraibi (Douglass 1929:754). 

The size of available timber apparently affected the size of 

rooms. with the advent of draft animals and wagons, larger 

beams from greater distances could be procured and the size 

of rooms increased (Adams 1976; Ahlstrom et al. 1978:25; 

Mindeleff 1891:150). The introduction of the wood stove 

also made it possible to heat larger rooms (E. C. Adams, 

personal communication, 1990). 
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MAINTENANCE 

Probably the most consistent and effective form of 

maintenance for pueblo structures was frequent renewal of 

exterior mud plaster. A thick coat of mud plaster was 

always applied to the interior walls but not consistently to 

exterior walls where protection was most important. 

Exterior walls tended to be plastered more consistently at 

Zuni than at Hopi, possibly because Zuni walls needed more 

protection than Hopi walls. Mindeleff believed that because 

the stone from which Zuni was built was very thin and 

tabular, Zuni walls required more protection from the 

eroding effects of rain (Mindeleff 1891:139). Furthermore, 

parts of zuni were of poorly made adobe brick that was 

especially subject to deterioration (ibid.:140). At Hopi, 

ground-floor storage rooms were plastered less frequently 

than upper-story habitation rooms. Mindeleff even noticed a 

difference among the Hopi villages in the frequency of 

plastering: First Mesa villages were plastered more freely 

than Second Mesa villages, and Oraibi, on Third Mesa, used 

plaster only rarely (ibid.:143-144). Photographs of Oraibi, 

discussed in Chapters 5, 7, and 8, tend to support 

Mindeleff's observations. 



90 

Also important was rapid removal of winter snow 

accumulations and immediate repair of any damage to the roof 

that could affect the integrity of the walls (Adams 1976). 

Mindeleff (1891:140) noted that during the rainy season 

violent storms caused frequent damage to puebloan structures 

and a need for immediate repair. However, he also pointed 

out that "In most villages, little care is taken to repair 

the houses until the owner feels that to postpone such 

action longer would endanger its stability" (1891:73). 

A number of techniques were used in pueblo 

construction, in addition to plastering, to protect walls 

from the eroding ei[~cts of rain. The tops of walls were 

capped with thin, flat stones set very close together to 

prevent erosion (Mindeleff 1891:151). At Zuni and at Hopi, 

after about 1880, projecting cornices were constructed that 

protected the face of the walls from rain (Ahlstrom, Dean 

and Robinson 1978). Large sherds were often placed, convex 

side out, at the base of walls and at the base of roof-top 

chimneys to prevent undercutting (Mindeleff 1891:139). Roof 

drains with projecting members were used to direct rain off 

the roof and away from the wall. If the drain dumped water 

onto a lower roof, stones (often metates, E.Charles Adams, 

personal communication, 1990) were placed beneath it to 

protect the lower roof and wall (Mindeleff 1891:153-156). 
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Abandoned lower story rooms were sometimes filled in to 

provide a firm foundation for the construction of rooms 

above them. Ferguson and Mills (1987:253) note that 

dismantling a single room within the dense cluster of rooms 

at Zuni would cause problems in the stability of nearby 

rooms. Filling lower rooms alleviated this problem and was 

accomplished by cutting around the roof, allowing it to fall 

into the room, and filling the remainder of the room with 

trash or sand. This process was also observed at 

archaeological sites in the Hopi area by Mindeleff 

(1891:86), at prehistoric sites in Chaco Canyon (Lekson 

1986:10), and at the Hopi village of Walpi (Adams 1976, 

1979, 1982; Jeffrey S. Dean, personal communication, 1987). 

DETERIORATION PROCESSES AFFECTING PUEBLOAN STRUCTURES 

with proper maintenance, pueblo structures in the 

Southwest can last a very long time. Some of the modern 

pueblos have rooms that were constructed almost 300 years 

ago (Adams 1979; Ahlstrom, Dean, and Robinson 1978). 

However, without maintenance, these structures may 

disintegrate rapidly. Firor (1988:1) groups factors cau3ing 

deterioration of masonry structures into three categories: 
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1) inherent construction flaws resulting from (.)riginal 

building techniques and materials, 2) environnental factors, 

and 3) human-caused deterioration. While Firor's study 

explores factors affecting the preservation c: prehistoric 

masonry structures, the same factors would also cause 

deterioration of inhabited structures. Firor's third 

category, human-caused factors, refers to vandalism and 

visitor impacts on prehistoric sites. Human impact on 

structures when occupied includes normal wear and tear 

common to any inhabited structure; several such factors are 

considered below. 

construction Flaws 

The longevity of a masonry structure is directly 

related to the materials used in construction, the location 

selected for the structure, and the construction techniques 

used (Firor 1988:1). stone used in construction may be soft 

and easily eroded, while mortar may have little clay content 

or high organic content, either of which will form a less 

adequate seal between stones. Especially with poor quality 

construction material, the weight of stone upon stone ~ay 

cause stones in lower courses to crack, resulting in 

instability in the walls. 

The location of construction is also important. 
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Masonry walls t~at are located in well drained areas, are 

footed on bedrock, and are attached to other walls can be 

expected to stand for a lon9 time. A single room located in 

a swale and footed on dirt could be expecte~ to deteriorate 

more rapidly because of une'~en subsidence of the ground 

surface and lack ~f ~~pport from o~her walls or structures 

(Jeffrey S. Dea~J, personal communication, 1987). 

Walls in puebloan room blocks are often not well tied 

together where they bond or abut. Back walls, often built 

first as a single continuous unit, tend to be thicker and 

sturdier than interior walls. However, when these back 

walls deteriorate, they may fall as a unit, esp~cially if 

they are north-facing. North-facing walls suffer greater 

deterioration from moisture because snow accumUlations 

remain there longer (see below). When exterior walls fall, 

thinner and less sturdy interior walls are exposed and then 

used as outside walls. These new exterior walls are subject 

to rapid decay (Adams 1976). 

Well constructed walls in which little or no mortar is 

used (dry-laid) with stones that are shaped to fit together 

well (such as those at some Chacoan sites) are more 

resistant to deterioration because weight is transmitted 

from stone to stone, and no load is carried by mortar (Firor 

1988:5); these types of walls are also very resistant to the 
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effects of rainwater (Bunting 1976:12-13). 

Inherent construction flaws may be less important in 

ol.::cupied structures because points of deterioration can be 

repaired as soon as they are observed. The effects of such 

flaws are felt most severely in abandoned structures (Firor 

1988:1). 

Environmental Factors 

A variety of environmental factors affect the integrity 

of masonry structures, but the most important agen~ of 

deterioration is water (Firor 1988:5). The action of 

rainwater tends to wash away mud mortar, leaving an unstable 

collection of stones that are prone to collapse (Firor 

1988:5; Seeden 1982). Yearly applications of mud plaster 

help prevent this sort of deterioration. If a roof begins 

to leak at the point where it joins the wall, rainwater will 

be concentrated at this point and will hasten the 

deterioration of that portion of the wall. Leaks most often 

occur at corners where the seal between the walls and roof 

is least secure. Wall bases can be undermined by surface 

run-off or by arroyo cutting where structures are located 

near water courses (Firor 1988:5). Accumulation of snow 

along north-facing walls increases the absorption of water 

into the wall and the surrounding soil: freeze-thaw cycles 



cause mortar to deteriorate (Adams 1976; Firor 1988:11). 

Water drawn into walls through capillary action from the 

ground surface can cause' deterioration of lower courses of 

stone. Salts in soil are also drawn into walls from 

surrounding soils and hasten stone deterioration (Firor 

1988:11; Hayden 1945). 

95 

Torrential rains occur infrequently in the Southwest, 

but when they do occur, they may cause wall collapse. A 

very bad rainstorm in 1947 created a lake behind the 

excavated site of Chetro Ketl in Chaco Canyon (Lekson et ale 

1983:6). Water from the lake percolated into the masonry 

walls of the ruin, dissolved the mud mortar, and caused the 

collapse of walls that had stood for 900 years. Heavy 

rainstorms in 1973 caused the deterioration of many masonry 

walls at the Hopi village of Walpi and forced major 

renovation of the pueblo (Jeffrey S. Dean, personal 

communication, 1987). 

Another factor causing deterioration of masonry walls 

is vegetation, such as bacteria, lichen, algae, and fungi 

which attack surfaces of stone and break them down through 

chemical action (Firor 1988:16-21). Such weathering is 

especially severe on north-facing walls which have better 

conditions for growth of vegetation (E. Charles Adams, 

personal communication, 1990). Plant roots may widen small 
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cracks in stone and cause them to break. Rodents may burrow 

beneath walls and weaken foundations (Firor 1988:16-21). 

Walls are also subject to infrequent but violent 

environmental episodes. For example, while earthquakes are 

relatively rare in the Southwest, even minor tremors can 

cause shifting, cracking, and instability in walls. Pueblos 

constructed in caves or rockshelters are often damaged by 

rock spalling from the cave or shelter ceiling. A large 

section of the rear rooms at Pueblo Bonito in Chaco Canyon 

were destroyed in 1941 when a huge rock separated from the 

main part of the adjacent rr.esa and tumbled onto the site 

(Schumm and ~horley 1964). This ro~k had apparently been 

threatening the site even during the prehistoric period, as 

there is evidence that the inhabitants of Pueblo Bonito had 

attempted to shore it up (Judd 1959). 

In some situations, roofs are less subject to 

deterioration than are walls. They require some maintenance 

to prevent leaks, but even when totally unmaintained, beams 

will remain in good condition because they dry quickly and 

are not in contact with the ground so are not subject to rot 

(Jeffrey S. Dean, personal commu~ication, 1987). However, 

insects may occasionally consume wood beams and other 

perishable construction material (Firor 1988:21), especially 

in the southern part of the Southwest. Top-floor roofs are 



most subject to decay because they are most exposed to 

r~infall. First- and second-floor roofs may last for 

centuries. 

Human-Induced Factors 
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Occupied pueblos presumably suffered from normal 

processes of wedr and tear entailed in daily living. For 

,~xample, roof beams were frequently used as storage areas, 

causing additional wear not directly related to their 

function as roof supports (Jeffrey S. Dean, personal 

communication, 1987). Other human activities in occupied or 

abandoned structures also hastened deterioration. Abandoned 

rooms were often used as trash dumps by prehistoric 

inhabitants or were otherwise artificially filled (Ferguson 

and Mills 1987:253). Open, partially filled rooms can 

introduce water into walls through capillary action, causing 

deterioration (Adams 1976). Furthermore, empty rooms 

adjacent to trash-filled rooms are subject to decay because 

a vacuum is created as the fill presses on the wall between 

the two rooms causing it to bulge and become unstable (this 

process can be observed at partially excavated 

archaeological sites). such "dead load" pressure also 

causes collapse of subterranean structures, as surrounding 

soil presses against interior walls (Firor 1988:5). 
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The fact that roof beams are often well preserved makes 

them valuable to scavengers. There is considerable evidence 

that roof beams were scavenged and reused within occupied 

pueblos and that used beams were transported from abandoned 

sites to construct new settlc~~n~s nearby (Ahlstrom, Dean 

and Robinson 1978; Ahlstrom 1985). The removal of roof 

beams leaves walls totally unprotected and even more subject 

to deterioration. If roof beams remain intact, even though 

the roof no longer functions to repel water, the 

interlocking structure of beams will tend to prevent walls 

from collapsing. Recent work on modern pueblos indicates 

that individual beams may become wornout and be replaced 

without replacing the entire roof (Ahlstrom, Dean, and 

Robinson 1978:20). 

CONCLUSIONS 

Puebloan masonry structures are relatively sturdy when 

properly maintained. Initial construction flaws can be 

overcome in occupied structures by vigilant repair, but 

become critical when structures are abandoned. 

Environmental agents of decay, most importantly water, can 

cause serious damage, but rapid repair and preventive 

maintenance lessens their impact. Normal wear and tear on 

occupied structures and scavenging and reuse of structural 
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elements constitute an important source of decay in occupied 

and abandoned structures. 

Construction and maintenance techniques and agents of 

decay described for puebloan masonry structures '~e also 

applicable to vernacular masonry structures in other areas 

of the world (e.g., Seeden 1982) and to mud structures 

elsewhere (Horne 1983; Kramer 1982; McIntosh 1976, 1977). 

The present study of pueblcan structures suggests that 

quality and location of initial construction, and local 

environmental conditions, such as precipitation levels, will 

determine maximum structure use-life. However, as cross

cultural data presented in Chapter 2 indicate, many 

vernacular structures may never reach their maximum use

lif~, but are dismantled or rebuilt for a variety of social 

reasons. 



CHAPTER 5 

ORAIBI: HISTORY, DATA, AND Y.~THODS 

THE HISTORY OF ORAIBI 

Oraibi is located in northeastern Arizona on Third 

Mesa, the westernmost of the three Hopi Mesas (Figure 1). 
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It may be the oldest continuously occupied village in the 

United States, possibly founded as early as the 12th century 

(Hargrave 1932). It was once the largest of the Hopi 

pueblos and has been described as one of the most 

conservative (Titiev 1944:72; Whiteley 1988:5, 28-29). 

Subsistence, prior to this century, consisted mainly of 

farming in the adjacent Oraibi valley (Beaglehole 1937; 

Bradfield 1971). 

The first part of this chapter provides a general 

history of the Hopi since European contact, with emphasis on 

oraibi, where deLdils are available, and a discussion of 

European influences on traditional Hopi architecture. A 

discussion of varying interpretations of the Oraibi split 

provides important background information for interpreting 

the effect of the split on structures at Oraibi (Chapter 8). 

The remaining sections of the chapter discuss sources of 

data and methods used in the analyses presented in Chapters 

6, 7, and 8. 
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The spanish Period 

The Spanish first visited Hopi in 1540, but early 

contact between the two cultures was sporadic (Adams and 

Hull 1981:17). In 1630, the first mission was established 

at Oraibi and at two other Hopi pueblos (Ellis 1974:1-2). 

For the following 50 years, the Hopi were subjected to a 

program of directed culture change as the Spanish attempted 

to impose Eur0pean social, political, and religious ideas 

(Adams and Hull 1981:17). The geographic isolation of the 

Hopi and internal problems within Spanish Colonial society 

ameliorated spanish impact on Hopi social and political 

organization, yet the introduction of EuroAmerican 

domesticated plants and animals had long-lasting economic 

effects. For example, by the middle of the 18th century, 

cotton had been almost completely replaced by wool, and 

sheep and goats had become primary meat sources (Adams and 

Hull 1981:18). Blacksmithing and new types of farming 

implements were also introduced (Adams 1981:325). 

Spanish missionaries were expelled during the Pueblo 

Revolt of 1680, and Spain failed to resubjugate the Hopi 

(Whiteley 1988:19). Spanish reconquest in New Mexico 

resulted in the migration of a large number of Rio Grande 

Puebloans to Hopi (Ellis 1974:3). These ir~~igrants had a 
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noticeable impact on the material culture of the Hopi, which 

is especially apparent in ceramic designs (Adams and Hull 

1981:18). The immigrants began to return home during the 

1740s. 

Drought ~nd a smallpox epidemic between 1777 and 1781 

forced many Hopi to move to Zuni and other pueblos for 

several years (Adams and Hull 1981:18; Dockstader 1954:155, 

cited in Whiteley 1988:27; Ellis 1974:3). After the Hopi 

returned to taeir villages, the impact of Spanish-influenced 

Rio Grande Pueblos was again apparent in Hopi ceramic 

designs and ceremonies (Adams and Hull 1981:18). About this 

time, Navajo raids began to pose a significant problem for 

the Hopi; the raids continued into the middle of the 19th 

century. 

The Spanish period had a lasting effect on a number of 

details of Hopi architecture. For example, chimneys, 

including the use of chimney pots, and corner fireplaces 

were a Spanish introduction; before contact, hearths were 

simply open firepits in the center of a room with smoke 

vented through door and window openings (Mindeleff 1891:168-

169, 180). Mindeleff (1891:169) notes that corner placement 

of the fireplace provided structural support for the 

chimney. Wooden paneled doors were introduced by the 

Spanish, (Mindeleff 1891:183-184) and spanish influence is 
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also noticed in a change in the shape and placement of 

windows and the use of sawn wood lintels, sills, and jambs 

around windows (Mindeleff 1891:195-196). Domed ovens, more 

common in zuni than in Hopi, were used only after Spanish 

contact (Mindeleff 1891:164). The use of stone steps, 

rather than ladders, may have been a Spanish introduction 

(E. Charles Adams, personal communication, 1990). 

EuroAmerican Influences 

By 1850, the u.s. government controlled ttle So~thwest, 

and an Indian Agent was assigned to deal with Native 

American tribes in the area. Occasional contact with 

EuroAmericans in the first years of the decade resulted in a 

disastrous smallpox epidemic in 1853, followed by a drought 

that greatly decreased population (Dockstader 1979:524). 

The epidemic was especially severe on First Mesa and 

resulted in the movement of many individuals to zuni and 

Acoma (Adams and Hull 1981:19). Some First Mesa Hopi may 

have moved to Oraibi and become permanent residents (Levy, 

in prep; see Chapter 6). 

During the Civil War, troops were withdrawn from the 

Southwest, and Navajo raids on the Hopi became more 

frequent. A drought between 1864 and 1868 again caused many 

Hopi to relocate to Zuni for a number of years (Adams 
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1981:327). Another smallpox epidemic in 1866-67 was most 

severe on Second Mesa, especially at Shungo'povi, and may 

again have caused immigration to Oraibi (Bradfield 1971:62; 

Levy, in prep; see Chapter 6). 

In 1870, a Moravian mission and an independent Hopi 

Indian Agency were establis~ed at Oraibi (Dockstader 

1979:525). In 1874, the u.S. Indian Agency established a 

school and Hopi Agency near First Mesa; the foliowing year, 

Thomas Kearn established the first trading post in Kearn's 

Canyon, east of First Mesa. These events effectively ended 

the protohistoric period at Hopi (Adams 1981:327). In 1882, 

the completion of the transcontinental railroad just 60 

miles south of Hopi started a new era in Hopi-EuroAmerican 

relations (Whiteley 1988:71-72). with such convenient 

access, Hopi began to attract numerous tourists, scholars, 

and other travelers, especially during the last decade of 

the 19th century. 

EuroAmerican influence on Hopi architecture was far 

more extensive than Spanish influence had been. After the 

Navajo and other Athapaskan groups were subdued by the 

American government, the need for defensive architecture at 

Hopi decreased. First-floor rooms, which had traditionally 

been used for storage, were modified and used for 

habitation. Upper-story rooms began to be abandoned and 
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slowly dismantled (Ahlstrom et ale 1978:58; at Zuni, 

Ferguson and Mills 1987:252). Ground-floor habitation ~ooms 

could be made larger than traditional Hopi rooms because 

wagons were available to haul longer roof beams (Ahlstrom et 

ale 1978:25) and wood stoves made heating interior spaces 

possible (E. Charles Adams, personal communication, 1990). 

Construction of separate piki houses (an architectural form 

that may not have been in use at Oraibi) may have coincided 

with the adoption of the wood stove (Adams 1982:72). 

u.s. Government policy in the late 19th century was 

aimed at assimilating Indian populations into mainstream 

EuroAmerican culture. One way to achieve this goal was to 

educate Indian children in EuroAmerican schools. Many Hopi 

people were violently opposed to the education and 

Americanization of their children. In 1890, several Hopi 

chiefs, including Loololma of oraibi, were taken to 

Washington D.C. where they met President Benjamin Harrison. 

Loololma returned to Hopi convinced that the white man's 

ways must be accepted and agreed to persuade the people of 

Oraibi to send their children to school. His change of 

heart was greeted with great opposition by many people at 

Oraibi. Two factions developed, one that supported Loololma 

and his conversion to white ways and another that opposed 

him. The first group was termed the "Friendlies ll by 
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EuroAmericans and the second the "Hostiles" (Titiev 1944:72-

82; Whiteley 1988:74-83). 

The Oraibi Split 

The 1906 Oraibi split is the most celebrated example of 

village factionalism in the Southwest. Both Titiev (1944) 

and whiteley (1988) have provided lengthy descriptions of 

the split but offer different interpretations of the event. 

Other interpretations have also been suggested (Bradfield 

1971; Clemmer 1978~ Hargrave 1932; Parsons 1922). Most 

authors agree on the saquence of the events leading up to 

and following the split although causal emphasis differs. 

The following brief description of these events draws on 

both Titiev (1944:69-95) and Whiteley (1988:71-118). 

contrasting interpretations of the split are then presented. 

Conflicts between Hostiles an~ Friendlies increased in 

intensity during the 1890s and the early years of the 20th 

century. Then, on September 7, 1906, the dispute climaxed. 

After a dramatic tug-of-war, the Hostile faction, which 

included almost half the population of oraibi, was forced 

out of the village. 

The Hostiles camped the first night at springs seven 

miles north of Oraibi at a place called Ho'atvela. They 
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eventually founded a new village there (modern Ho'atvela). 

In November, after further disagreement among the Hostiles, 

many returned to Oraibi:' they stayed for only a short period 

of time (Titiev 1944:212 says one year: Whiteley 1988:6 says 

three years), and then left again to found the village of 

Paaqavi near Ho'atvela. Further discord at Oraibi and 

economic problems (Bradfield 1971:30) caused subsequent, 

gradual migration to Kiqotsmovi (New Oraibi), at the foot of 

Third Mesa and to Munquapi, a farming village 20 miles west 

(Titiev 1944:94). The factionalism that climaxed with the 

split continues to be a major sociological force on Third 

Mesa today (Clemmer 1978; Wycoff 1985). As a result of the 

split, many structures at Oraibi were abandoned and began to 

disintegrate rapidly. 

The causes of the factional split have been variously 

described as the result of economic or social factors 

(Bradfield 1971: Clemmer 1978: Parsons 1922; Titiev 1944, 

1972; Whiteley 1988). Clemmer (1978:58, 76) and others 

(Hargrave 1932:7: Parsons 1922:283) suggest that the split 

was caused by tensions resulting from acculturative pressure 

on the Hopi by the United states Government. Although 

battle lines between Hostiles and Friendlies were defined in 

terms of EuroArnerican-Hopi conflict, others see underlying 

causes for the split. Titiev (1944:69,99) suggests that the 
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matrilineal clans that comprise Hopi society were only 

loosely comhined into villages,. and that large pueblos were 

operating with social systems better adapted to much smaller 

conunn:1i ties. Under these circumstances, the potential for 

division was ever-present. ~itiev (1944:99) believes the 

dispute between Hostiles and Friendlies ove:c the education 

of Hopi children and adoption of EuroAmerican culture was 

just symptomatic of a division that was in some ways 

inevitable. 

In a study of Hopi agriculture, Bradfield (1971) 

observed that in the years just prior to 1906, the main wash 

in the Oraibi Valley began a period of severe entrenchment 

that destroyed a third of the farmland available to Oraibi 

f~rmer~. He suggests that the split occurred because the 

large Oraibi population could no longer be supported by the 

available agricultural land (Bradfield 1971:23). The 

division of the village alleviated this problem. In a 

postscript to his manuscript, he quotes informants who date 

the dissection of Oraibi Wash after the split (Bradfield 

1971:45). However, Bradfield still maintains that poor 

climate between 1892 and 1904 put an economic strain on 

Oraibi residents that resulted in the split. 

More recently, Whiteley (1988) has offered a third 

explanation for the split: that it was the result of a 
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deliberate plot by leaders of Oraibi (see Clemmer 1978 for a 

different interpretation of this theory). The split had 

been foretold in prophecies and was necessary for the 

overturn of the politico-religious order, which, in the eyes 

of some Oraibi leaders, had become corrupt. Whiteley offers 

this "ethnosociological analysis" as the primary explanation 

for the Oraibi split, but suggests that other social and 

economic factors may also have been important. 

The split had a dramatic impact on the architecture in 

the village. Within a few decades, many of the original 

roomblocks had been completely dismantled and large parts of 

many others were in ruins. By 1948, aerial photographs show 

that only 12 of the original 25 roomblocks remained, 

although several small groups of rooms had been added. These 

transformations are discussed in Chapter 8. 

THE HISTORY OF RESEARCH AT ORAIBI 

During the last two decades of the 19th century and 

throughout the 20th century, Oraibi has been visited by 

numerous artists, writers, anthropologists, museum curators, 

and a variety of other professionals. A fairly large 

literature on Oraibi exists, dealing especially with the 

Snake Dance and the 1906 factional split (Laird 1977). In 

this section, five projects will be described in some detail 
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as thay produced materials (including maps and census dcta) 

used in the present study. These are: 1) the Bureau of 

American Ethnology's 1887 mapping project under Victor 

Mindel~ff, 2) t~e 1900 united states Census, 3) the National 

GeogTaphic Seco~d Beam Expedition, 4) Mischa Titiev's 

anthropolcgical study of Oraibi in 1932-34, and 5) Jerrold 

Levy's study of Oraibi social stratification (Levy 1990, in 

prep.). 

Bureau of American Ethnology Mapping Project 

In 1881, Victor and Cosmos Mindeleff were part of a 

Bureau of Amcyican Ethnology expedition to the Southwest 

(Nabokov 1989). Their task was to produce architectural 

drawings of Zuni Pueblo so that an accurate scale model of 

the pueblo could be produced. This project launched them on 

a study of southwestern pueblo architecture that continued 

into the next dacade. They spent nine seasons in the 

Southwest mapping contemporary and prehistoric pueblos. In 

1891, Victor published A study of PUeblo Architecture: 

Tusayan and Cibo1a, which is, even today, the most 

comprehensive study of the subject. The Mindeleffs first 

planned to map Oraibi in 1882, but residents of the village 

objected. It was not until 1887 that Victor gained access 

to Oraibi (Nabakov 1989:xxiii). (Although Mindeleff implies 
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1882-83 season [1891:14], this apparently did not include 

oraibi. ) 
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The map of Oraibi that Mindeleff produced in the field 

was extremely detailed (Figure 2). Each major roomblock was 

given a numerical designation and small groups of rooms were 

given the number of the nearest major roomblock with the 

addition of a superscript. The map showed the location and 

size of doors, windows, hatch openings, ladders, and 

chimneys. It was color-coded to indicate multiple stories 

(Mindeleff 1891:44-45). This level of detail was not 

reproduced in the publi3hed version (Mindeleff 1891:plate 

36; or on Figure 2), but fortunately the original field maps 

were archived at the Smithsonian Institution. Less 

fortunate is the loss of a notebook in which Mindeleff 

recorded detailed descriptions and measurements of 

architectural details. In the present study, Mindeleff's 

original field map provides an initial baseline for the 

description of architectural change at Oraibi. 

The 1900 united states Census 

The United states Census for 1900 is an extremely 

valuable supplement to Titiev's census (described below) . 

Census takers reported the name, age, and relationship of 
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each household member. They reported how long couples had 

been married, the number of children born to each woman and 

the number surviving. It is apparent that some men hid 

during the census, and that occasional individuals were 

counted as residents in households in which they were only 

visiting (Jerrold Levy, personal communication, 1990). 

However, in general, there is a good degree of 

correspondence between the 1900 U.S. census and Titiev's 

reconstructed census. The 1900 census is used in the 

present St 1)0Y to calculate the number of persons in each 

household, their ages, and relationships. These data are 

examined in relation to nurr~er5 of household structures and 

the cvnstruction and abandonment of structures. 

The Second Beam Expedition 

The Second Beam Expedition, funded by the Carnegie 

Institution and the National Geographic Society, visited the 

Hopi Pueblos in 1928 in an attempt to find tree-ring samples 

that would bridge the gap between the established modern 

dendrochronological sequence and a "floating" prehistoric 

sequence. Oraibi, reported to have been occupied since 

before the Spanish Conquest, was a major focus of the 

Expedition (Douglass 1929; Douglass n.d - letter 3/14/28). 

Andrew E. Douglass, who had developed the process of 
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dendrochronological dating at the University of brizona, 

hired Lyndon Hargrave to collect samples at Oraibi and other 

villages during the spring and summer of 1928. Douglass 

apparently visited Oraibi several times during this period, 

and helped with the project (Douglass 1929). As an aid to 

sample collection, R~rgrave or Douglass apparently traced 

Mindeleff's map of Oraibi (Mindeleff 1891:plate 36) and 

numbered each room so that the provenience of collected 

samples could be easily recorded. The map was annotated to 

show roomblocks that had been abandoned or dismantled, and 

rooms const.ructed since 1887. This map was subsequently 

used by Titiev in his study of Oraibi households (see 

below). The map remains on file at the Laboratory of Tree

Ring Research and is used in this study to identify 

individual rooms. 

The Second Beam Expedition obtained over 100 dated 

samples from Oraibi. Combined with the dated samples taken 

during the First Beam Expedition and later samples collected 

by Gila Pueblo, a total of 161 dates were obtained from 54 

structures in Oraibi (Bannister, Robinson, and Warren 1967). 

Unfortunately, only three of the dates are "cutting dates" 

(dates that indicate the year the tree was cut, and 

presumably the year the structure containing the dated wood 

was built). The three cutting dates range from A.D. 1691 to 
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1759. Another 19 dates were given the symbol "v" by the 

Laboratory of Tree-Ring Research, indicating that they were 

subjectively determined 'to be within a few years of the 

cutting date. The "v" dates range from A.D. 1619 to 1760; 

A.D. 1760 was the latest date of any kind from Oraibi 

(Bannister, Robinson and Warren 1967:20-24). 

Douglass reported that many of the beams at Oraibi were 

of cottonwood or juniper, two types of wood that are very 

difficult to date. The use of pine and Douglas fir, types 

with the greatest dating potential, apparently ceased about 

A.D. 1770, probably because nearby stands had been 

eliminated by Hopi woodcutting (Douglass 1929:753). 

Douglass notes that the samples obtained at Oraibi were 

therefore predestined to be early. 

Bannister and his colleagues (1967:24) state that "The 

long series of dates from houses and kivas suggest the reuse 

of many beams, and there seem to be no clearly dated 

construction clusters." However, they also note that "These 

factors may be overemphasized because the collections were 

aimed at crossing the gap (in the tree ring sequence] and 

not at dating the structures." Reuse of construction wood 

is a very common practice among the Hopi because wood is so 

scarce in the immediate area (Ahlstrom, Dean, and Robinson 

1978; see also Ahlstrom 1985:629-631; Dean 1969:76-77). For 
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example, one of the three cutting dates at oraibi, A.D. 

1759, is from a structure labeled "Quincy Jame's House" 

(Bannister, Robinson and Warren 1967:23). Evidence 

presented below indicates that t.his structure (..I ocated in 

Roomblock WI, see Figure 6) was built after 1887, probably 

in the late 1890s. 

Titiev's Oraibi Census 

In 1932, Mischa Titiev was part of a university of 

Michigan field party in ethnology that visited Oraibi. He 

returned to th8 vilJage for the fall and winter of 1934 for 

a more detailed study of social and ceremonial organization. 

The published results of these two periods of field study 

focused on the relationship of oraibi social organization to 

the 1906 factional split (Titiev 1944). As noted above, 

Titiev believed that the split was the natural result of the 

loosely knit Hopi social organization. As ~art of his 

study, Titiev conducted a "house to house" census 'Jf Oraibi, 

reconstructed for the period 1900-1905. His two major 

informants for the reconstructed census were the Oraibi 

Chief, Tawaqwaptiwa, and Don Talayesva ("Sun Chief," see 

Simmons 1942). 

Titiev's census was conducted on the basis of household 

groups. He used the same map of Oraibi to locate households 



Figure 6 - Mindeleff's 1887 map of Oraibi annotated by 
Mischa Titiev for the period around 1900. Room 
numbers assigned by the Laboratory of Tree-Ring 
Research. 
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that Hargrave had used in 1928 during the Second Beam 

Expedition: the tracing of Mindeleff's map with room numbers 

assigned. Titiev reports (1944:51) that this map was 

furnished to him by Harold S. Colton of the Museum of 

Northern Arizona where Hargrave worked for many years 

(Figure 6). Titiev identified, by room number, the 

structures occupied by each household and listed the female 

head. Details about her husband(s) and children were 

recorded, including migration patterns during the 1906 

split. These data are used in Chapter 8 to explore the 

effect of population decrease on structures. 

Based on informant interviews, Titiev recorded a number 

of new structures on the Oraibi map that were built after 

Mindeleff's visit but before 1906. Some of th~se structures 

were recorded by Hargrave on his version of the map, but 

Hargrave's map showed Oraibi in 1928 and his annotations 

were very sketchy. Titiev apparently attempted to record 

the location of every new structure in existence between 

1900 and 1905. These new structures are given letter 

designations on Figure 6. (Titiev did not to use Mindeleff's 

numberical roomblock designatioas, but labeled all 

roomblocks with letters. In the version of Titiev's map 

presented here; Mindeleff's roomblock numbers are used for 

consistency [Figure 6J, while Titiev's letters are used for 



118 

the new roomblocks he identified). While Titiev's map does 

not indicate multiple stories, and probably does not present 

the exact location or shape of new structures, it does 

provide the total number of household~ occupying these new 

structures. Titiev's map is =ritical to the arguments of 

population increase presented in Chapter 7. 

Levy's Analysis of Oraibi Social stratification 

The most important aspect of Levy's project, for the 

present study, is his reanalysis of Titiev's census, 

especially in connection with the 1900 U.S. census (Levy 

1990, in prep.). Levy transcribed Titiev's original census 

field notes, numbered each individual mentioned by Titiev, 

and prepared a computerized data base that listed for each 

household: the female head and her clan and society 

affiliations; the name, sex, and society affiliations of her 

children; and the name, clan, society affiliations, and 

economic activities of her husband. The female head, her 

husband, and often her children were reported as belonging 

to the Hostile or Friendly faction at Oraibi, or as being 

dead in 1906. Additional information, including multiple 

marriages of many individuals, or unusual qualities or 

activities of individuals, were reported in narrative form. 
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Levy incorporated the 1900 u.s. census information into 

the computerized data based on Titiev's census. This 

involved 

the association of the names of individuals recorded in the 

1900 census with individuals recorded in Titiev's census. 

The task was undertaken by Barbara Pepper, as part of her 

work with Levy's Oraibi study, aided by Emory Sekaquaptewa, 

a former resident of Ho'atvela with personal knowledge of 

Oraibi families. Names recorded in the 1900 census were 

often phonetic renderings of names reported by Oraibi 

residents to the census-taker. Fortunately, a majority of 

the 1900 census was recorded by Herman Kampmeier, a local 

schoolteacher who knew most of the Oraibi residents quite 

well (Jerrold Levy, personal communication, 1990). For the 

present study of Oraibi architecture, the most important 

information provided by the combination of the two censuses 

is the age and relationship of individuals in each household 

at a single point in time (much of this information is 

summarized in Table 9 - see Chapters 7). While Titiev aims 

at the period around 1900, he often includes i~ households 

the deceased, the unborn, and the absent. 

The structure of the 1900 U.S. census allowed for the 

association of individuals recorded by the census takers 

with households discussed in Titiev's census. In the 1900 
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U.S. census, the name of each individual was followed by his 

relationship to the head of the household. Census takers 

failed to recognize the matrilineal nature of Hopi society 

and recorded the senior male as household head. Following 

his name were the names of his wife R children, and other 

relatives residing in "his" household. The structure of 

each household was apparent. For example, a matrilineal 

extended family would be recorded as a household head, wife, 

daughter, son-in-law, and perhaps mother-in-law. 

Individuals were presumed to reside in the rooms in the 

village where Titiev placed them. In a few cases, a senior 

woman discussed by Titiev was dead before 1900, but her 

daughter and daughter's family were recorded on the 1900 

census. The daughter was presumed to have remained in the 

mother's house; often additional notes by Titiev confirmed 

that this was the. case. 

PHOTOGRAPHIC DATA 

Sources of data used in this study include not only the 

maps produced by Mindeleff and Titiev, and Titiev's census 

notes, but also more than 300 photographs of Oraibi taken 

over a period of almost 100 years, between the early 1870s 

and 1960s (Appendix 3). Some of these photographs were 

taken by famous photographers such as A.C. Vroman, but many 
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others were taken by casual tourists, mission~~ies, 

students, and other travelers. The photographs were 

obtained from archives in museums, libraries, and 

universities throughout the United states. Some photographs 

were well dated and described while others had virtually no 

temporal or provenience information associated with them. 

In many cases identification was obtained through comparison 

with other photographs. 

The photogra~hs used in this study are probably a 

fairly representative sample of the photographs of Oraibi 

taken within the past 100 years. Most major museums and 

libraries in the United states that would be expected to 

have collections of Southwestern photographs were contacted, 

and most were visited to ensure that unidentified 

photographs of Oraibi were examined. copies were not 

obtained for all available photographs. Many views were 

repetitious or did not show enough architectural detail to 

be useful. Furthermore, some of the photographs that were 

obtained were not used in the analysis because the 

structures they showed could not be identified or could be 

located only generally; this seemed to be especially true 

for structures in the northeast end of the village. 

The greatest number of photographs dated between 1895 

and 1901. During this six year period, a number of 
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professional photographers visited 01:aibi (Appendix 3). It 

was also the climax of photography at Hopi ceremonials, 

especially the Snake Dance. Photographers eventually became 

so disruptive at these events that photography was banned at 

most Hopi pueblos (Lyon 1988). The ban on photography was 

apparently especially well enforced at Oraibi immediately 

after the split: very few photographs are available until 

about 1912. Photographs taken after 1912 are almost 

exclusively of buildings. They show very few people and 

almost no ceremonial activity. 

The same areas of the village were typically 

photographed throughout the history of photography at 

oraibi, probably because they provided long unobstructed 

views and were often the location of ceremonial activities. 

These were the area around the Main Plaza, the area around 

the Snake Dance Plaza, and the areas i, front of Kwan Kiva 

and in front of Is Kiva and Hawiwvi Kiva (Figure 2). The 

continuity represented by photographs in the same area is 

important for the sorts of analysis used in the present 

study, yet many areas of the village have spotty or no 

photographic coverage. Aerial photographs, taken between 

1933 and 1948, show a wide area of the village and permit 

detailed description of the effects of the split on 

structures. 
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Ground photographs were typically taken from the east 

to show the fronts of the houses where most daily activity 

took place. The few photographs of back walls typically do 

not show enough detail to permit accurate identification of 

individual rooms (but see Appendix 1, Roomblock 7, west 

side). Most distant views ot the village do not show enough 

detail to aid descriptions of arcr.itectural change, although 

a few such photographs are useful for examining change in 

one of the eastern-most roomblocks, Roomblock 12 (Appendices 

1 and 2). 

Photographs by John Hillers are apparently the earliest 

photographic record of Oraibi in existence. Unfortunately, 

they are not exactly dated. Fleming and Luskey (1986) 

report that Hillers photographed oraibi in 1871, 1872, 1875, 

and 1876 when he was a photographer for John Wesley Powell's 

expeditions through the Southwest. Powell favored Hillers 

over other photographers who had been in his employ, so he 

gave Hillers credit for many photographs that had actually 

been taken by E.O. Beaman or James Fennemore (Fleming and 

Luskey 1986:108-110). Hillers also visited Oraibi in 1879 

and possibly in 1881 as a photographer for the Bureau of 

American Ethnology (Fowler 1989:82, 106). 

The four photographs by Hillers used in this study were 

obtained from the Smithsonian Institution archives. All are 
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dated 1879, although one is the basis for a drawing in an 

article published by Powell in 1875 (Smithsonian photo no. 

1844). The other photographs are presumed to have been 

taken in 1879. 

A large collection of photographs by Charles Carpenter 

largely marks the end of the pre-split photographic record 

of Oraibi. Carpenter was a photographer for the Field 

Museum of Natural History in Chicago at the turn of the 

century. In 1901, he a~parently spent an entire day 

photographing Oraibi from almost every angle. His 

photographs provide the most detailed photographic record of 

Oraibi available. They are especially valuable because they 

are so comprehensive. 

Aerial photographs are the best source of information 

on architectural change at Oraibi for the period after the 

split. A 1933 aerial photograph, probably taken by A.E. 

Douglass, is the first such photograph of Oraibi available. 

Subsequent aerials were taken during the 1930s, in 1940, and 

in 1948 (Appendix 2). All show progressive deterioration of 

roomblocks and construction of new structures. Other ground 

photographs of individual roomblocks taken between 1906 and 

1961 show detailed change to structures during this period. 

METHODS 
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Photographs of Oraibi collected for this study fit the 

concept, defined by Ahlstrom (1990), of "casual repeat 

photography." Repeat photography is commonly used to 

document change in landscapes. The process involves taking 

successive photographs of the same scene at different points 

in time, from the same camera position. Ahlstrom notes that 

historic photographs, such as those taken at Hop.:! do not 

meet the strict requiremen~s of repeat photography (matching 

successive photographs exactly, even to the season and time 

of day), but do form temporal sequences of views. He 

suggests the term casual repeat photography for "the 

unintentional and uneven repetition of views in sequences of 

historical photos" (1990). He shows the value of casual 

repeat photography for documenting architectural change at 

the Hopi Pueblo of Walpi. 

Architectural change observed in photographs and maps 

of Oraibi was grouped into six time periods for analysis 

(Table 1). Before the split, change was recorded by 

comparing rooms in photographs with Mindeleff's map. Two 

periods were defined: Period 1 from 1871 (the earliest 

photographs) to 1887 (Mindeleff's map) and Period 2 from 

1887 to 1901. Titiev's map was used to identify new rooms 

or roomblocks in the photographs that were added between 

1887 and 1901 and to locate other new roomblocks not visible 
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Table 1 

Time Periods Used in the Analysis 

Period 1 1871 - 1887 

Period 2 1887 - 1901 

Period 3 1902 - 1912 

Period 4 1913 - 1925 

Period 5 1926 - 1937 

Period 6 1938 - 1948 
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in photographs. After the split, continuing architectural 

change was observed for Pericds 3 to 6 using both grou~d and 

aerial photographs (Table 1). The post-split periods were 

defined by clusters of photographs and changes observed in 

the progressive abandonment of Oraibi (Chapter 8). 

The task of matching the photographs with locations of 

rooms on Mindeleff's map began with the visual 

identification of most of the 13 kivas (Hopi religious 

rooms) that Oraibi supported. Once specific areas of the 

pueblo were identified in photographs, change in individual 

rooms could be plotted over time by comparing photographs 

year by year. Overlapping photographs increased the area of 

the pueblo that was examined. Verbal descriptions of the 

architectural changes observed are presented in Appendices 1 

and 2. 

Most of the photographs (n=268) could be associated 

with specific map locations, although some photographs 

remain unidentified. Of the 25 roomblocks at Oraibi, rooms 

from 10 roomblocks were identified in ground photographs. 

Furthermore, at least a portion of every roomblock could be 

seen in one or more aerial photographs after 1933. 

Ahlstrom (1990) notes that casual repeat photography 

can result in several sources of bias in the location and 

timing of photographs. One of the major limitations of the 
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photographic data used in this study is that architectural 

change can only be examined for exterior rooms. Rooms in 

roomblock interiors are not visible. It might be assumed, 

especially when the village was fully occupied, that more 

architectural change would have occurred to exterior rooms 

where most daily living was taking place. However, this 

assumption cannot be tested with the available photographic 

record. Furthermore, photographs in this study do not show 

room interiors where many architectural modifications may 

also have taken place. Extensive examination of 

photographic archives suggests that interior views are rare 

and can not be consistently used to examine interior 

architectural change. 

Titiev's census notes and the 1900 U.S. Census were 

used to associate groups of rooms that comprised houses and 

to identify individuals living within houses by age, sex, 

and relationship. Post-1906 migration patterns were plotted 

for the female household head of each house, and 

architectural change to the house was examined, where 

possible, using either ground or aerial photographs. The 

results of analyses of photographs, maps, and census data 

are presented in Chapters 7 and 8. 
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CHAPTER 6 

SOCIAL ORGANIZATION AND POPULATION STRUCTURE AT ORAIBI: 

ARCHITECTURAL IMPLICATIONS 

HOPI SOCIAL ORGANIZATION 

As discussed in Chapter 1, architecture reflects the 

social organization of the culture in which it was produced. 

The following section focuses on those ~spects of Hopi 

social organization that should have architectural 

consequences, especially the structure of the household. 

While the concept of the household is difficult to de~ine 

(Lowell 1986:3-6; Wilk and Ra~hje 1982:620), Netting and his 

colleagues (1984:xx) clearly distinguish the family (a group 

of kin) from the household (a task-oriented residence 

group). The Oraibi household, as used in Chapters 7 and 8, 

is the group that occupies the set of structures defined by 

Titiev (n.d.) as an individual house. In the following 

discussion, the term "family" refers only to a related group 

of individuals, such as an extended family. Ethnographic 

analyses of the structure of the Hopi household are 

discussed here, and contrasting interpretations of Oraibi 

household structure are explored using photographic and 

census data in Chapter 7. 

Social organization at Hopi, and especially at Oraibi, 



130 

has been examined in a number of studies (Connelly 1979; 

Eggan 1950; Titiev 1944; Whiteley 1985, 1986, 1988). Based 

on fieldwork among the Hopi, Eggan (1950:29) reports that 

the basic household unit was the matrilineal extended 

family: a matrilocal residential and economic unit that 

consisted of a woman, her husband, their married daughters, 

the daughters' husbands, unmarried sons, and children of the 

daughters. This group occupied an adjoining set of rooms. 

Eggan (1950:30} notes that division of this "household" may 

occur as a result of increased numbers, conflicts among 

sisters, and modern conditions, but he emphasized that the 

conceptual unity of the household group remains. 

According to the traditional view, the village as a 

whole is divided into a series of matrilineal, totemically 

named clans composed of one or more matrilineal lineages. 

The clans are grouped into exogamous, unnamed phratries 

(Eggan 1950:18-19). The lineage is not a named group, and 

scholars have viewed its importance differently. For Eggan 

(1950:109} it is the most basic unit of Hopi society because 

rights, duties, land, houses, and ceremonial knowledge are 

passed through the lineage. However, Titiev (1944:69} 

stressed the role of the clan as the owner of rights, 

duties, land, and so on. He calls the lineage a "nascent 

clan" (1944:49}. 
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The ideal-typical view of Hopi social organization is 

complicated by the overlap between household, lineage, and 

clan. As Whiteley (1988:49) points out, in some cases only 

two or three people comprise the total membership of a clan, 

a lineage, and a household. He believes that clan and 

lineage are not always clearly distinguishable and suggests, 

like Titiev, that the clan, not the lineage, is the most 

important social group recognized by the Hopi (1988:49-51). 

Furthermore, Whiteley (1985, 1986) demonstrated, using data 

from Oraibi, that Hopi clans are not corporate groups either 

economically, ritually, or jurally as defined by classical 

descent theory. He believes that the classical view of Hopi 

clans is simply a useful means of describing some elements 

of Hopi social organization (Whiteley 1986:78). 

Connelly found (1979:545), during fieldwork among the 

Hopi, that the household was the smallest distinct unit of 

Hopi society; it should, therefore, be the unit reflected 

most clearly in structures. However, Whiteley (1988) has 

questioned the ideal-typical model of Hopi household 

structure presented by Connelly and Eggan. Whiteley used 

Titiev's census notes to reevaluate the composition of the 

oraibi household. Based on his analysis of Titiev's data, 

he believes that the modal household at pre-split Oraibi was 

not the matrilineage segment, but the nuclear family 
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(Whiteley 1988:169-170, Table 6.2). According to Whiteley, 

almost half the Oraibi households may have been made up of 

nuclear families before the split. Furthermore, data from 

the 1900 U.S. Census, discussed below, corroborate 

Whiteley's findings and accord with studies by Beaglehole 

(1935:43-44) and Brainard (1935) of Oraibi household 

structure during the 1930s (see also Nagata 1970). 

The nature of the household group has important 

implications for examining the growth and development of 

Oraibi structures. The developmental cycle of the domestjc 

group requires adjustment of household space to meet the 

needs of expanding household membership. However, the 

compact nature of pueblo architecture restricts horizonLal 

expansion while vertical expansion has limits imposed ~t 

engineering expertise. 

Titiev (1944:47) described Oraibi households as 

composed of matrilineage segments, noting that " ... under 

favorable circumstances a household group tends to expand 

until the original house becomes overcrowded. When this 

happens a younger daughter .... may move into new rooms 

contiguous to her parental home or she may build a new house 

adjacent or close to her mother's." However, a glance at 

the closely pack~d houses on Mindeleff's map suggests that 

building a new house at Oraibi adjacent or close to a set of 
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rooms in an established roomblock would have been difficult. 

Cosmos Mindeleff (1900:647-648) provided an early 

description of the effect of the developmental cycle of the 

domestic group on Hopi structures based on an ideal-typical 

view of Hopi social organization. 

The clan is a great artificial family, and when it 

comprises many girls it must necessarily grow. 

Such is also the case with the individual family, 

for as the men who are adopted into it by marriage 

take up their quartera in the family home and 

children are born to them more space is required. 

But additional rooms, which are still the family 

property, must be built in the family quarter, and 

by a long established rule they must be built 

adjoining and connected with those already 

occupied. The~efore in each village there are 

constant changes in the plan: new rooms are added 

here, old rooms abandoned there ..••. lt is not 

unusual to find in an inhabited village a number 

of rooms under construction, whi:e within a few 

steps or perhaps in the same row there are rooms 

vacant and going to decay. Many visitors to 

Tusayan, noticing such vacant and abandoned rooms, 



have stated that the population was diminishing, 

but the inference was not sound. 

On the other hand, the addition of rooms does 

not necessa!:"ily mean growth in population. New 

rooms might be added year after year ·..;hen the 

popula'tion is actually diminishing; such has been 

the case in a number of villages. But the way in 

which rooms are added may suggest something of the 

conditions of life at ~ne time of building. The 

addition of rooms on the ground floor, and the 

consequent extension of the ground plan of a house 

cluster, indicates different conditions from those 

which must have prevailed when the village, 

without extending its bounds, grew more and more 

compact by the addition of small rooms in upper 

stories. 
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Mindeleff is suggesting that the addition of rooms that 

expand the ground plan of the pueblo indicates the addition 

of new hous8holds while the addition of upp~r story rooms 

signals adjustments necessary for growth and development 

within existing households (the addition of storage or 

habitation rooms). Abandoned rooms within roomblocks 

reflect households that are not growing. 
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The lack of clan localization at Oraibi (discussed in 

Chapter 8) is an indication that younger women rarely had 

the opportunity to relocate in spatial pro~imity to thei= 

mothers (C. Mindeleff 1900, Plate XXVIII; V. Mindeleff 

1891:104-108; Titiev 1944:51-55, Chart 7). Furthermore, 

Levy (personal communication, 1990) has used Titiev's census 

to trace the location of prime and alternate segments of 

several lineage~ within the village. He found that 

different elements of a lineage were not typically in 

spatial proximity. 

Emory Sekaquaptewa (personal communication, 1990), a 

native of Ho'atvela, suggests that a neolocal residence 

pattern has been common at Third Mesa, representing a stage 

in the developmental cycle of the domestic group. He notes 

that a newly married couple resides with the wife's 

household as the husband develops relationships and work 

habits with her male relatives. Once he has become 

integrated into the affinal household, and has had several 

children, he will build a new, independent house for his 

family. The process is termed nawipti in Hopi, meaning 

"going off and living on one's own." 

If residence patterns changed as households progressed 

through the domestic developmental cycle, the community 

should show several different types of residence patterns at 
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anyone point in tim~ (described for Navajo households, 

Henderson and Levy 1975:116-119; Levy et al. 1989:356-357) 

as is the case at Oraibi. So while the matrilineage segment 

may have been the ideal residence pattern, it would not 

necessarily have been the most common one. Most 

importantly, if most daughters moved to separate residences 

after a number of years of marriage, the construction of new 

houses, either at the end of an existing roomblock or in a 

new free-standing roomblock, would be more likely than the 

extension of existing units by the addition of new rooms. 

Matrilineage segments appear to be more localized at 

the Hopi village of Walpi (Adams 1983; Ahlstrom, Dean, and 

1978) than at Oraibi, suggesting that Third Mesa 

residence patterns may not extend to other Hopi villages. 

However, the difference between Oraibi and Walpi may be 

partly the result of differences in the length of settlement 

occupation. Walpi was built in the present mesa~top 

location only 300 years ago; oraibi's BOO-year occupation 

span gives far more time for the development of 

architectural restrictions on the localization of 

matrilineage segments. Furthermore, the Walpi study 

examined a largely abandoned village. In providing 

information on room ownership, informants may have reflected 

ideal patterns of matrilineage localization while actual 



ownership of rooms may have differed (E. Charles Adams, 

personal communicaticm, 1990). 
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The construction of "outliers," small groups of rooms 

outside the main pueblo roomblock housing one or two 

households, has been described at other pueblos. For 

example, as noted in Chapter 2, outliers were built by Zuni 

residents when the architectural style changed from massive, 

mul ti--storied dwellings to single-storied, EuroAmerican 

style dwellings (Ferguson and Mills 1987). There is some 

indication that the construction of "outliers" may signal 

the presence of non-local households (Mindeleff 1900:649). 

At Oraibi, Titiev (n.d.) noted that at least one isolatp.d 

room was owned by a woman from Hano who had married an 

Oraibi man. 

However, outliers may also result from other processes 

of growt~l. Given evidence that the nuclear family was a 

typical configuration at Oraibi, the construction of 

outliers may always have been common, with such units simply 

forming the nucleus of a new roomblock. Data obtained from 

maps and photographs, presented in Chapter 7, support this 

suggestion. Similarly, at Grasshopper Pueblo, Reid and 

Whittlesey (1982) suggest that outliers represent newer 

households founded late in the occupation of the pueblo. 

They also suggest that outliers may only be part-time 



residences; this does not seem to be the case at Oraibi 

(Chapter 7). 

THE ORAIBI RO~SE AND INHABITANTS 
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As discussed in Chapter 3, the estimation of 

prehistoric population size is one of the most important and 

challenging problems facing archaeologists. In the 

Southwest, the number of structures in prehistoric sites is 

the most frequently used measure of population size, yet use 

of this measure has problems, including assumptions of the 

contemporaneity of structures, estimates of the number of 

persons per structure, and assessment of structure function. 

Census data from Oraibi provide an ethnohistoric look at the 

articulation of individuals with structures at a Hopi 

village about 1900. 

Titiev's census notes record 188 households (a group of 

individuals occu~ying an adjoining set of rooms) in Oraibi 

in about 1900. More than half of these households could be 

identified in the 1900 u.S. Census. Titiev's census records 

the room numbers associated with each household. By 

counting the number of stories for each room number on 

Mindeleff's map and accounting for architectural change 

observed in photographs, one can determine the number of 



rooms for most households for the period around 1900. 

Additional households recorded by Titiev, but not on 

Mindeleff's original map, were not included because 

information on the number of stories for these rooms could 

not be obtained. In some cases, Mindel~ff's map app~ared to 

show an undivided room, yet two or more roofu numbers were 

assigned by the Second Beam Expedition. In these cases, 

additional evidence, such as the number of chimneys and the 

location of doors, was examined: a space wit~ mo~e than onr 

chimney or door would be more likely to consist of multiple 

rooms, rather than one. It was assumed that the same number 

of rooms visible in plan view was present for each lower 

story. 

As discussed in Chapter 5, the structure of the 1900 

U.S. census allowed the association of individuals in this 

census with the households discussed in Titiev's census. 

The structure of the Oraibi household determined from the 

1900 U.S. Census confirmed indications, discussed above, 

that the nuclear family was the most common household type 

(almost half the households) at Oraibi at this time. 

Household structure was divided into four types based on 

relationships reported on census sheets: 1) nuclear family 

- consisting of household head, wife, and children; 2) 

matrifocal extended family - household head, wife, 
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daughters, sons-in-law, daughter's children, and/or wife's 

mother, father, sisters, or young, unmarried brothers; 3) 

couple - household head and wife; 4) Other - all other 

household configurations. 

Half (49.5%, n=54) of the 109 households for which 

household structure could be determined were nuclear 

families; less than 25% (n=24) were matrifocal extended 

families; 8% (n=9) were couples; and 20% (n=22) were other 

household types. These figures are very close to those 

reported by Whiteley (1988:160-170) using only Titiev's 

census notes, and provide yet another indication of the 

similarity between the two censuses. The antiquity of the 

nuclear family in Oraibi social organization is unknown, but 

as the discussion above indicates, architectural constraints 

may have encouraged the development of nuclear families at 

the expense of extended families. However, EuroArnerican 

influences on household structure cannot be ruled out. 

Two population constants, commonly used by 

archaeologists estimating prehistoric population at 

Southwestern settlements, can be examined vlith the Oraibi 

data. These are the average number of individuals per 

household and the average number of individuals per room. 

(A third constant, amount of floor area required pe~ person 

was not considered at Oraibi, but see Dohm 1990). At 
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Oraibi, the number of persons per household could be 

determined for 110 households. The mean was 5.46 (s.d. 

2.15; compare Titiev 1944:Chart VI). The number of rooms 

per household could be determined for 160 households. The 

average number of rooms per household was 6.35 (s.d. 3.28). 

Both numbers of rooms and numbers of persons per household 

were available for 92 households; the average number of 

persons per room for these households was 1.06 (s.d .. 862). 

Numbers of persons and numbers of rooms per household 

at Oraibi varied for different household types. Extended 

families had significantly more members than nuclear 

families (7.0 persons, as opposed to 5.4 for nuclear 

families; t value 3.941, p > .0007), yet they had only 

slightly more space (6.81 rooms as opposed to 6.1 rooms for 

nuclear families; t value 1.045, p > .3083). As discussed 

above, this suggests that extended families were only a 

temporary configuration (see also Chapter 7) . 

The figures from Ora~bi can be compared with figures 

derived from other Southwestern ethnographic data. For 

household size, Hayes (1981) cites Pierson (1949), Lange 

(1959), and Parsons (1925), who reported households in 

modern Southwestern pueblos ranging in size from 2.8 to 7.3 

with an average of 4.5 persons. Kroeber (1917:123) cites 
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figures for 7 Hopi pueblos ranging from 3.6 to 5.4; for 

oraibi, he reports a household size of 5 persons. However, 

Donaldson (1893:47) reports numbers of houses and population 

figures for many of the same Hopi villages resulting in 

household sizes ranging from 4.8 to 7.0 persons; the Oraibi 

estimate is 5.6. Oraibi household size, even for nuclear 

families, appears to have been at the upper end of the range 

of household size. Bradfield (1971:62) cites, as evidence 

for internal population increase after 1865, reports by 

Bourke in 1881 (Bourke 1884) of a large number of children 

at Oraibi. Bradfield (1971:62) suggests an effective 

birthrate of 18.2 per year for the period 1872-90, or about 

25 births per 1000 population (see below). 

The number of rooms per household has not been subject 

to as much examination as either the number of persons per 

household or the number of persons per room. This is partly 

based on the assumption that, in Southwestern pueblos, one 

habitation room can be used to represent a single household 

(for example, see Hill 1970:76). The identification of room 

function is the more tricky archaeological problem. In an 

idealized house cross-section for the Hopi village of Walpi, 

Adaros (1983:54) shows 8 rooms (excluding the detached piki 

house which may not have been an architectural form used at 

oraibi). Mindeleff (1891:223, Figure 114) shows a house 
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cross-section with 10 rooms, each with a Hopi name. At the 

historic pueblo of Pecos, Kidder (1958:122-124, Figure 33) 

suggests 7 rooms per house. The average number of rooms per 

house at Oraibi is lower than these reported figures, but 

hi~her than the three to six rooms often suggested by 

archaeologists (Cully et ale 1982; Hill 1970:76; Lowell 

1986:373; Reid and Whittlesey 1982; Rohn 1971). 

The number of persons per room reported 

ethnographically also varies and is typically higher than 

the Oraibi figure. Nelson (1914), using figures from modern 

pueblos, estimated that each room represented one person. 

Colton (1936, 1949) used a figure of two persons per room, 

also based on ethnographic sources. Hill (1970:75) 

suggested 2.8 persons per room based on stubbs' (1950) maps 

G£ ethnographic pueblos. However, when Hill calculated 

population by the number of persons per household, his 

person per room estimate dropped to 1.7. using a multiple 

regression analysis of data from stubbs' maps of 

ethnographic pueblos, Gillespie (1974) concluded that 

smaller pueblos have a higher number of persons per room 

than do larger pueblos. He suggests site size should be 

considered in calculating the number of persons per room. 

In a recent article, Dohm (1990) also notes that the degree 

ot architectural aggregation will affect the number of rooms 
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per person or per household. 

ORAIBI Pv~UL~TION 

Chapter 7 presents architectural evidence for 

population growth at Oraibi during the late 19th century. 

This section offers a discussion of previous population 

estimates that provides ~ background for that argument. 

Population estimates for Oraibi before the late 19th century 

m&y be unreliable. Most estimates before 1850 put Oraibi 

population at more than 1200 people (Table 2). As discussed 

in Chapter 5, smallpox epidemics struck Hopi in 1853 (most 

severely at First Mesa) and 1866-7 (most severely at Second 

Mesa) as did a devastating drought in the mid-1860s 

(Bra~field 1971:61-62; Whiteley 1988:32, 38). These events 

may have lowered population at Oraibi but also caused 

immigration to Oraibi from the other mesas (Levy, in prep.). 

Dockstader (1979:525), quoting a u.S. Government census, 

reports that the population of Oraibi was reduced from 800 

to 200 people after these disasters. other sources do not 

indicate such a steep population decline (Table 2). 

As noted above, Bradfield (1971:62) suggests that the 

population of Oraibi began to increase after 1865 and that 



1540 

1664 

1775 

1780 

1851 

1861 

1864 

1872 

1877 

1890 

1892 

1900 
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Table 2 

Population Estimates for Oraibi: 1540 - 1900 

Population Estimate 

1500 - 3000 

1236 

800 families 

30-40 families 

2400 

800 

6-700 

600 

*500 

*905 

853 

**772 

Reference 

Winship 1896:518, 
(corrected - see 
Whiteley ~9S8:15) 

Scholes 1929:49 

Adams 1963:134-35 

Thomas 1932:233-36 

Whipple 1855:13 

Whiteley 1988:37 

Hammond 1957 1:41 

Powell 1949:482 

Barber 1877:730 

Donaldson 1893:44-5 

Mayhugh 6-9-1892 
2-14-1893 

u.s. Census 

*All estimates are cited in Whiteley 1988:15-42, 81, except those 
with *, cited in Bradfield 1971:62. 

** from Levy 1990: not included are 86 former residents Oraici who 
had moved to Munquapi. 
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it grew from 660 people in 1866 to 900 people in 1890. This 

occurred at a time when Hopi population for the three mesas 

had reached a low point (Bradfield 1971:62; Levy, in prep.). 

Bradfield (1971:62-63) reports a large household size for 

Oraibi as evidence of internal population growth, but also 

suggests that immigration from Shungo'pavi may have 

accounted fer as much as one-third of the increase. The 

1900 united states Census records 772 people at Oraibi; 

another 86 former Oraibi residents lived at Munquapi at this 

time (Levy 1990). These figures are very close to 

population estimates from Titiev's census (1944:Chart VI), 

which reports 863 people at Oraibi. 

Recent study of the 1900 census data by Levy (in prep.) 

provides strong evidence for both natural population 

increase and some immigration at Oraibi during the late 19th 

century. He shows that the age structures of populations on 

the three mesas are quite different. There are a greater 

number of people under age 20 at Oraibi than at the other 

two mesas and more people between age 20 and 29, suggesting 

a higher rate of natural increase at Oraibi. Furthermore, 

there are higher survival rates for children at Oraibi 

around 1900 than at the other mesas, and fewer barren women 

(although the figures at Oraibi are lower than those for the 

surrounding Navajo population). Levy (in prep.) also finds 
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fewer people between 30 and 39 years of age at Second Mesa, 

which may be accounted for by movement of younger people 

from Second to Third Mesa at the time of the 1866 smallpox 

epidemic. Using genealogical data, Levy (in pre~.) is able 

to identify several of these immigrant lineages at Oraibi. 

As a result of the 1906 split, the population of Oraibi 

was halved; 298 of the 620 adults left the village (Titiev 

1944:87; the total includes 432 individuals using 

Bradfield's [1971:43] formula of 9 children for 20 adults; 

these individuals represented 48 entire households and parts 

of other households Titiev 1944:89). In su:._.;;;quent years, 

households continued to leave, drifting off to Kiqotsmovi, 

Munquapi, or elsewhere. Titiev (1944:95) reports only 112 

people in Oraibi in 1933; Stubbs (1950:117) estimates 87 

people in 1932. 

SUMMARY 

The ideal-typical model of the Oraibi household was a 

matrilineal extended family with mothers, daughters, their 

husbands, and the daughter's unmarried children residing in 

a single set of adjoining rooms. Evidence presented here 

suggests that the matrilineal extended family was not the 

most common type at Oraibi in 1900, and, because of 
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architectural constraints, the nuclear family may always 

have been common, at least during periods of population 

growth. The articulation of rooms with inhabitants--numbers 

of persons per household, numbers of rooms per household, 

and numbers of persons per room--calculated at Oraibi from 

census data differs slightly from figures typically used in 

archaeological calculations. Oraibi seems to have l:lOre 

persons per household, more rooms per household, but 

sligiltly fewer persons per room than assumed by 

archaeologists for prehistoric pueblos. Population at 

Oraibi was growing at the end of the 19th century as a 

result of natural increase, and partly as a result of 

immigration. 
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CHAPTER 7 

SHORT-TERM ARCHITECTURAL CHANGE: 1871-1901 

INTRODUCTION 

Architectural dynamics are often difficult to infer and 

tend to complicate perceived relationships between social 

groups and structures that are basic to current interpretive 

methodology. Ethnographic data presented in Chapter 2 

highlight the variety of processes to which vernacular 

architecture is subject. Better methods of assessing 

architectural dynamics are clearly necessary if prehistoric 

structures are to be used accurately to reconstruct 

prehistoric social and behavioral systems. study of 

architectural change at Oraibi over little more than one 

generation isolates processes that, if judiciously applied 

to prehistoric sites, can be used to associate household 

groups with architectural units and to document population 

growth. 

This chapter examines the frequency and nature of 

structure modification at Oraibi over a period of 30 years, 

from 1871 to 1901. During the first decade of this period, 

Oraibi was relatively removed from outside cultural 

influences. The remainder of the period covers the 

beginning of intensive contact between Hopi and EuroAmerican 
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cultures, which resulted in changing architectural styles at 

Oraibi. 

Analysis of historic photographs, maps, and other 

documents shows frequent modification of existing rooms in 

Oraibi houses, especially habitation rooms. An observed 

increase in the size of habitation rooms and an increasing 

use of first-story rooms for habitation are attributed to 

EuroAmerican influence. Patterns in the modification of 

structures indicate considerable residential stability of 

Oraibi households. Many new houses seen in photographs 

suggest population increase during the last decades of the 

19th century. Spatial patterns in the placement of new 

structures may be determined by the location of ceremonial 

areas, topographic features, access to transportation 

routes, and previous growth trends in the settlement. Some 

of these patterns continue after the 1906 split (Chapter 8). 

DATA AND METHODS 

Appendix 1 provides a verbal description of 

architectural change in individual rooms observed in 

historic photographs of Oraibi taken before 1901. New rooms 

(in addition to those seen in photographs) were identified 

by comparing maps produced by Mindeleff (1887) and Titiev 
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(1900) (Figures 2 and 6). Hillers' photographs (1871 to 

1879) are the earliest available photographic documentation 

of Oraibi (see Chapter 5), while Carpenter's photographs 

(taken in 1901) in most cases provide an end point for this 

portion of the study. Only rarely was architectural change 

observed during the period from 1901 to 1906. 

As was noted in Chapter 5, Mindeleff's map provides a 

baseline for architectural observations, resulting in two 

time periods before the split (Table 1): Period 1 (1871 to 

1887 - Hillers' photographs to Mindeleff's map) and Period 2 

(1887 to 1901 - Mindeleff's map to Carpenter's photographs). 

Titiev's map was used to identify (in photographs) 

roomblocks built after 1887 and to locate other new 

roomblocks that were ~ot visible in photographs. Titiev's 

census notes and the 1900 U.S. Census pruvine data on the 

composition of the households inhabiting these structures. 

The two time periods used in portions of this chapter 

are of unequal duration. Period 1 (1871 to 1887) is between 

8 and 16 years long depending upon date of the Hillers 

photograph used in the analysis (see Chapter 5). Most of 

the rooms in this period (assuming Hillers photographs are 

correctly dated) were observed over a period of 8 years (37 

of 49 rooms). Because EuroAmerican influence became 

pervasive after 1880 (Chapter 5), this period should show 



152 

less EuroAmerican influence than the later period. Period 2 

is about 14 years long (1887 to 1901). Differences in the 

duration of these periods are considered in the following 

discussion. 

In 1887, Oraibi had about 1100 rooms arranged in 25 

linear roomblocks ranging in size from 1 to 20 houses (sets 

of rooms defined by Titi9v as containing an independent 

household) and housing 188 households (Figure 2). A total 

of 174 of the rooms on Mindeleff's map were observed in 

photographs during Periods 1 and 2 (excluding cooking and 

storage rooms discussed below). In addition, 36 new rooms 

were observed in photographs that were not present on 

Mindeleff's map. Some rooms were observed both before and 

after 1887, contributing information for both periods. When 

the two periods are considered separatel~, the total number 

of rooms observed (including new rooms) is 246. 

As discussed in Chapter 5, rooms in the interior of 

roolwlocks could not be seen in photographs, and the 

architectural change described here occurred almost 

exclusively in exterior rooms. Photographs were typically 

taken of the front or east side of the roomblocks where most 

daily activity took place. Though the number of rooms 

observed in photographs only represents about 16% of the 

total number of roc~s mapped by Mindeleff, it comprises more 
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than half of the total number of east-facing exterior rooms 

that were potentially visible in photographs (n=387). 

TYPES OF ARCHITECTURAL CHANGE OBSERVED 

Architectural change observed in Oraibi photographs was 

of four major types: rooms were abandoned, dismantled, 

rebuilt, or newly constructed. Rooms that were int~ct but 

abandoned were most difficult to recognize in photographs 

because such rooms may show no exterior evidence of 

abandonment. Abandoned rooms were identified by cracked and 

deteriorating walls, blocked doors (in the absence of other 

entrances), and by marked decrease in height for first-story 

rooms (Figures 7 and 8 show Room 551 occupied in 1879 and 

abandoned in 1901). Unfortunately, several of these 

observations are problematical. For example, blocked doors 

may indicate ritual storage as well as abandonment (Richard 

V.N. Ahlstrom, personal communication, 1989). First-story 

rooms may decrease in height because the roof has been 

removed and the room filled with trash (Ferguson and Mills 

1987:253). Alternatively, decrease in height could result 

from the deposition of trash and wind-blown sediments 

against the outside walls of the room, and would not 

necessarily imply abandonment (E. C. Adams, personal 

communication, 1990; Donaldson 1893:6). 



Figure 7 - Roomblock 1, showing Room 551 (arrow) in usp-_ 
Arrow in rear of photograph sho;vs "terraces" west 
of Roomblock 4. Photograph by J. Hillers, 1879. 
Courtesy Smithsonian Institution National 
Anthropological Archives, Photo No. 56395. 
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Figure 8 - Roomblock 1, showing Room 551 (arrow) 
abandoned. Photograph by C. Carpenter, 1901. 
Courtesy Field Museum of Natural History (Neg. 
#227), Chicago. 
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Abandoned rooms can result from several of the 

processes of architectural change described in Chapter 2. 

Two interrelated causes that are most likely are structural 

deterioration and the developmental cycle of the domestic 

group. Rooms that become structurally unsound can be either 

abandoned or rebuilt. If a househola is not growing, as 

certainly occurred each generation in some households, 

abandonment may be the option selected. There is no 

evidence that death or disease resulted in ritual 

abandonment of structures among the Hopi, although death 

obviously leads to decline in household population if 

individuals are not replaced. 

Dismantled rooms formed a second type of architectural 

change. These are rooms that are either (1) visible in 

early photographs, but are not on Mindeleff's map or (2) are 

on Mindeleff's map, but can no longer be seen in later 

photographs (Figures 9 and 10). Dismantled rooms suggest 

both structural deterioration and new construction. since 

building material was valuable and easily reused, it is 

likely that most abandoned rooms were eventually dismantled, 

especially in situations where population levels remained 

thE. same or increased. Many Oraibi photographs show piles 

of masonry and stacks of roof beams that were stockpiled, 

ready for future use (Figure 11). ownership of buildings 



Figure 9 - Roomblock 4, arrow points to Room 398, intact. 
Photograph by J. Hillers, 1879. courtesy 
Smithsonian Institution, National Anthropological 
Archives, Photo. No. 41831-A. 
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Figure 10 - Roomblock 4, arrow points to previous location 
of Room 398, which has been removed. Note 
three-sided cooking and storage rooms. 
Photographer unknown; photo taken about 1895. 
Courtesy of The Southwest Museum, Los Angeles. 
Photograph # N.24333, P6114. 
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Figure 11 - west of Roo~~lock 4, dismantled room with 
building material stacked for future use. 
Photograph by C. Carpenter, 1901. Courtesy 
Field Museum of Natural History (Neg #225), 
Chicago. 
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probably extended to construction material even when a 

structure was abandoned, as is the case at Zuni (B. Mills, 

personal communication, 1990). In most cases, then, 

dismantled rooms suggest new construction by the same 

household or a closely relateu household. 

Some rooms were rebuilt, and this represents the tLird 

type of change identified at Oraibi. Rooms were identified 

as rebuilt only if major changes in architecture were noted 

between earlier and later photographs of the room, such as 

changes in the size of the room or the location of walls 

(Figures 12, 13, 14, and 15). The addition or removal of 

doors and windows suggested rebuilding, but alone such 

evidence was not sufficient to confirm 'cebuilding. In some 

cases, two separate rooms were combined into one during 

rebuilding, a practice that became much more common after 

1906 (Chapter 8) . 

Rooms may have been rebuilt for a number of reasons: 

b~cause they were structurally unsound, to change structure 

function, for a more exact fit with the domestic group 

occupying the structure, or because of changes in 

architectural styles. Change in room function was 

identified primarily by the addition (or occasional removal) 

of doors, and by vertical location of the room. As 

discussed in Chapter 4, habitation rooms were traditionally 



Figure 12 - southwest end of Roomblock 4 showing Room 360 
(arrow) before it was rebuilt. "A Moki City," 
Museum of Northern Arizona 66.799. Photograph 
by G.W. James. Courtesy Dr. P.J. Lindemann and 
Museum of Northern Arizona. 
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Figure 13 - Southwest end of Roomblock 4, showing Room 360 
(arrow) being rebuilt. Photograph by c. 
Carpenter, 1901. Courtesy Field Museum of 
Natural History (Neg #223), Chicago. 
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Figure 14 - Close-up view of Room 360 being rebuilt. 
Photograph by A.C. Vroman, 1901. Courtesy 
Smithsonian Institution, National 
Anthropological Archives, Photo No. 32357-I. 
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Figure 15 - Southwest end of Roomblock 4. Arrow points to 
Room 360 after it was rehuilt. Photograph by 
George Pepper. Courtesy of National Park 
Service Photo Archives, Western Archaeological 
and Conservation Center, Tucson, Arizona. 
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in upper stories while lower stories contained storage 

rooms, but this pattern changed with EuroAmerican contact. 

Changes in structure function may signal changes in the size 

or structure of the dome~tic group (for example, the 

conversion of a habitation room to storage as household size 

decreases). Changes in architectural styles and the 

location of habitation rooms at Oraibi can be at least 

partially attributed to EuroAmerican contact as at other 

Southwestern pueblos (Ahlstrom et ale 1978; Ferguson and 

Mill 1987). 

Newly built rooms are tl.~ fourth type of architectural 

change noted (Figure 16). This category included (1) rooms 

not seen in Hillers' photographs, but visible on Mindeleff's 

map, (2) rooms not visible on Mindeleff's map but seen in 

later photographs, and (3) rooms on Titiev's map that were 

not on Mindeleff's map. Newly built rooms suggest the 

expansion of existing households or the creation of new 

households as part of the developmental cycle of the 

domestic group. Even in a static population, some 

households will increase in size, and will either need to 

expand space in existing structures or part of the group may 

build elsewhere. New structures may also indicate that the 

total population of a settlement is growing, either through 

immigration or internal population expansion. 



Figure 16 - New Roomblock ElF, constructed between 1887 and 
1895. Unfinished first and second story rooms 
were never completed. Photograph by C. 
Carpenter, 1901. courtesy Field Museum of 
Natural History (Neg. #237), chicago. 
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Of the 246 rooms observed in photographs, 101 were 

abandoned, demolished, rebuilt, or newly built between the 

1870s and 1906 (Table 3). Two of these rooms (Room 38, 

floor 1 and ROuffi 438, floor 3) underwent change both before 

and after 1887. In addition, at least 86 new rooms were 

recorded on Titiev's 1900 map that had not been on 

Mindeleff's 1887 map. ~s discussed below, the rate of 

architectural change increased during the period after 1887, 

most likely as the result of population increase. 

In addition to these four major types of architectural 

change, small, three-sided cookiLg and storage rooms were 

built, remodeled, moved, and dismantled. As discussed 

below, the trend, even before 1901, seems to have been to 

discontinue this architectural form. 

ARCHITECTURAL CHP~GE AND ROOM FUNCTION 

Ethnographic data presented in Chapter 2 suggest that 

the frequency of structure modification is partly related to 

structure function. However, the identification of room 

function in Oraibi photographs is problematic. The six 

categories of room use that Adams (1983:48; see Chapter 4) 

defines at Hopi pueblos are based to some extent on 

architectural features that cannot be seen in photographs. 

Only two of his variables can be applied at oraibi: story 
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Table 3 
Summary of Architectural Change at Oraibi by Roomblock 

Period 1 1871 - 1887 
Rooms with Architectural Change 

ROOMBLOCK TOT RMS OBSER. ABAND. DISMANTLED REBUILT NEW 

1 9 1 

4 28 1 2 2 

12 12 3 

'fotal 49 
J87 

0 1 2 6 
% obser. rooms present 2.0 4.1 12.2 

Period 2 1888 - 1901 
Rooms with Architectural Change 

ROOMBLOCK TOT RMS OBSER. ABAND. DISMANTLED REBUILT NEW 

1 24 5 1 5 

2 16 2 1 2 5 

4 31 1 1 7 3 

4 SW 20 4 4 3 

41 6 3 1 

7 SW 19 3 1 6 1 

7 W 7 1 1 1 

9 16 1 1 1 

10 NE 17 1 1 2 

10 S 9 2 2 1 

11 7 1 1 

12 13 2 2 

E/L 8 8 

K/L/M 4 4 

Total 197 12 17 27 36 
% obser. rooms present 1887 6.1 8.6 13.7 18.3 

TOT 1873-1906 246 12 18 29 42 
% obser. rooms present 1887 4.9 7.3 11.8 17.1 
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and location of doors. Using these variables, two broad 

categories of room use were compared at Oraibi: habitation 

rooms and storage rooms.· 

As discussed in Chapter 4, habitation rooms in Hopi 

pueblos were traditionally located in upper stories while 

lower-story rooms were used for storage (Adams 1983:53; 

Mindeleff 1891:103,22~). Most of these lower-story storage 

rooms lacked exterior doors (Adams 1983:53). Access to 

hatch entrances for first-floor rooms and to upper-story 

rooms was via ladders or narrow staircases. The lack of 

first-floor doors was probably designed to protect stored 

goods from children and rodents (Adams 1983:53) as well as 

to protect residents from Athapascan raids (see Whiteley 

1988:29-39) . 

Ethnographic evidence suggests that habitation rooms 

change more frequently than other types of rooms because: 

(1) they are used more intensively, increasing deterioration 

processes and (2) habitation rooms require a more exact fit 

between structure and residents and so are remodeled more 

often. At oraibi, photographs show that upper-story 

habitation rooms were subject to architectural change more 

often before 1887. All three rooms that were dismantled or 

rebuilt were on second or third floors (Table 4). 

Furthermore, four of the six new rooms were built in upper 
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''cABLE 4 

~..RCHITECTURAL CHANGE BY STORY: 1B71 - 1901 

Period 1 1B73 - 1BB7: 

ABANDONED DISMANTLED REBUILT NEW Total 

THIRD STORY 1 1 3 5 
100.0 50.0 50.0 

SECOND STORY 1 1 2 
50.0 16.6 

FIRST STORY 2 2 
33.3 

Total 0 1 2 6 9 
100.0 100.0 100.0 

Period 2 1888 - 1901: 

ABANDONED DISMANTLED REBUILT NEW Total 

FOURTH STORY 1 1 
5 L' 

THIRD STORY 3 3 5 2 13 
25.0 17.6 1B.5 5.6 

SECOND STORY 7 6 10 23 
41.2 22.2 27.8 

FIRST STORY 9 6 16 24 55 
75 0 35.3 59.3 66.7 

Total 12 17 27 36 92 
100.0 100.0 100.0 100.0 
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stories. After 1887, only 40% of the architectural change 

occurred in upper-story rooms (Table 4). However, much of 

the architectural activity during the later period involved 

a shift in function of first-story rooms from storage to 

habitation. 

When EuroArnerican military activity ended Athapascan 

raids in the last part of the 19th century, defensive 

measures in Hopi villages were no longer necessary. 

Habitation began to move from upper-stories to first-floor 

rooms, which were opened up with doors and windows 

(Ahlstrom, Dean, and Robinson 1978:58; at Zuni, Ferguson and 

Mills 1987:252). sixteen of the twenty-seven rooms rebuilt 

after 1887 were first-floor rooms and, in most cases, a door 

was added when the room was rebuilt (Appendix 1). 

Interestingly, these newly remodeled habitation rooms were 

balanced by the abandonment or dismantling of 14 upper-story 

rooms that presumably had been used for habitation (Table 

4). It appears that even though the location of habitation 

rooms changed, architectural change still occurred most 

often to habitation rooms. 

The location of doors at Oraibi indicates that mo~t 

east-facing, lower-story rooms still functioned as storage 

areas in the 1870s (Table 5). Only one reom in Hillers' 

photographs has a first-floor door. All upper-story rooms 
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Table 5 

Presence of Doors for Rooms Observed in Photos: 1871 - 1901 

Period 1: 1871-1887 

1st story 2nd story 3rd story 4th story TotaJ. 

No Do"'r 16 1 17 
88.8 7.7 

Door 2 12 16 1 31 
11.1 92.3 100.0 100.0 

Unknown (1) (1) 
7.1 

Total 18 13 16 1 48 
100.0 100.0 100.0 100.0 

Period 2: 1882-1901 

No Door 36 2 38 
50.0 3.4 

Door 2 53 41 5 101 
2.8 90.0 97.6 100.0 

Door built 34 4 1 39 
1890's 47.2 6.8 97.6 

Unknown (7) (4) (1) (12) 

Total 72 59 42 6 178 
100.0 100.0 100.0 100.0 
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(for which the observation could be made) in Hillers' 

photograph~, had doors, sugg~sting tha~: they were used 

primarily as habitation rooms. On Mindeleff's field maps, 

26 of the 168 first-floor rooms (15%) appear to have doors 

(unfortunately, doors and windows are not always clearly 

distinguished on Mindeleff's field maps), suggesting that 

the change in the location of habitation rooms may have 

begun by 1887. Over half of the first-floor rooms with 

doors on Mindeleff's map also have hatch entryways, again 

suggesting conversion from storage to habitation. Mindeleff 

recorded only a very few upper-story rooms without doors 

(n=9) . 

By 1901, almost half of the first-floor rooms (visible 

in photographs) had doors, but almost all of these doors 

were installed in the late l890s as part of room remodeling 

projects (Table 5). As in the earlier period, almost all 

upper-story rooms had doors. In many cases, when first

floor rooms were rebuilt as habitation rooms, they expanded 

(see below). This trend toward larger rooms has been 

observed at other Hopi villages and ~t ~uni (Ahlstrom, Dean, 

and Robinson 1978:25; Ferguson and Mills 1987:25~j. 

The conversion of first-floor storage rooms to 

habitation rooms resulted not only from decreasing need for 

defensive architecture, but also from the adoption of 
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EuroAmerican building materials and architectural styles 

(see Chapter 5). Milled lumber and glass windows were 

introduced after 1880 (Adams 1989:175; Ferguson and Mills 

1987:251) and the adoption of wage labor may have decreased 

the need for storage, also encouraging conversion of storage 

rooms to habitation rooms. Two factors explain increase in 

room size: I (1) wagons allowed access to larger roof beams 

available at a greater distance from Hopi (Ahlstrom, Dean, 

and Robinson 1978:25) and (2) not only could EuroAmerican 

wood-stoves heat larger interior spaces, but new 

transportation methods permitted access to inexpensive and 

readily available coal supplies on nearby Black Mesa (Adams 

1979:44). The trend toward large, first-story habitation 

rooms, fewer storage rooms, and away from multiple stories 

continued at Oraibi after the 1906 split (Chapter 8) . 

Interestingly, Lowell (1986:389-395) found different 

patterns of room remodeling at Turkey Creek Pueblo, a 13th 

century Mogollon settlement in east-central Arizona. She 

defined three functional types of rooms based on the 

presence and shape of hearths: storage rooms, multiple 

activity rooms, and habitation rooms. For purposes of the 

oraibi study, her multiple activity rooms can be combined 

with habitation rooms. She found that storage rooms 

underwent remodeling more frequently than other types, 
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although most often, after remodeling, the room continued to 

function as a storage area (33% of transition episodes). 

The second most frequent category of remodeling was the 

conversion of storage rooms to habitation or multiple 

activity rooms (19%), like that observed at Oraibi. The 

discrepancy between patterns observed at Turkey Creek and 

those at Oraibi may result from Lowell's identification of 

remodeling episodes as the occurrence of multiple floors. 

Rooms at Oraibi were considered remodeled only when complete 

rebuilding was observed. Change in floor features may be a 

more common transition, with different implications than 

complete rebuilding. 

EVIDENCE FOR fillSIDENTIAL STABILITY 

Archaeologists using structures to examine prehistoric 

social groups in Southwestern pueblos assume continuity in 

the use of space by individual households (Adams 1983), yet 

ethnographic data (Chapter 2) and data from Oraibi indj.cate 

constant architectural change. Several lines of evidence in 

the Oraibi study suggest that the archaeological assumption 

is valid: architectural change tends to take place within 

space owned by a single household, at least where population 

is growing. Chapter 8 shows that the rules of ownership can 

change when large portions of a settlement are abandoned, 

although at Oraibi seme continuity in household use of space 
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is apparent. 

Titiev's (1944:51-52) study of Oraibi provides evidence 

for stability of successive generations of households within 

houses. He compared the location of clans in houses in 1886 

using the same data as the Mindeleff brothers (collected by 

Alexander M. Stephen) with his own census notes for the 

period around 1900. He found that in 65% of the households 

(for which comparisons could be made), the same clan name 

was assigned by Stephen in 1886 and in his own 1933 census 

(Titiev 1944:53). This is a relatively high degree of 

correspondence for studies 50 years apart, although the 

comparison (1886 to 1900) represents less than a generation. 

Further evidence of continuity in use of space is 

provided by Oraibi photographic data. Rebuilt rooms are 

fairly common at Oraibi before 1901; almost 15% of the rooms 

observed were rebuilt (Table 3). As discussed above, when 

first-floor rooms were remodeled, they were often expanded 

in size, occasionally by combining adjacent rooms. The 

prevalence of combining rooms before the introduction of 

EuroAmerican architectural styles is unknown, but the 

practice may have been rare: none were recorded during 

Period 1. 

During Period 2, after 1887, in four of six cases where 

rooms at Oraibi were combined, both rooms belonged to the 
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same household (Table 6). Most often, an upper-story room 

would be dismantled and the first-story room below it 

expanded in height and depth. Houses at Oraibi were 

generally only one room wide, so expanding the width of 

first-story rooms required using space owned by another 

household. In ·the two cases where rooms from different 

houses were combined, there is evidence that social ties 

facilitated acquisition of adjacent space. In both cases, 

the combined rooms were on the first story, and rebuilding 

changed two or three storage rooms to a large habitation 

room. 

Rooms 422i, belonging to Household 129, and 423i, 

belonging to Household 130, were rebuilt into one large room 

between 1898 and 1900; both rooms initially were first-story 

storage rooms with hatch entrances. A photograph taken by 

George W. James (Smithsonian 88-18117) in about 1895 

indicates that the front wall of Room 422 is slightly 

deteriorated. The room may have been abandoned at that 

time. Photographs by Vroman (PPL D125; Figure 17) and 

wittick (MNM 16397) taken in 1898 show room 423i in the 

process of construction and Room 422i unchanged. A 

photograph by Carpenter (FMNH 208) shows the two rooms 

rebuilt into a single large room with a door and small vents 

or windows (Figure 18). 



175 

Table 6 

Rooms Rebuilt and Combined Before 1901 

Rooms Combined House Number for Combined Rooms 

527 i 162 
527 ii 162 

422 i 129 
423 i 130 

436 i 133 
437 ii 133 

376 i 119 
375 ii 119 

357 i 115 
351 i 114 
350 i new 114 

228 i 84 
229 i 84 

(Note: i, ii denote first and second stories; "new" indicates a 
new room since 1887j 



Figure 17 - Roomblock 4, showing Rooms 422 and 423 
(arrows). Photograph by A. C. Vroman, 1898. 
Courtesy of Pasadena Public Library. 
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Figure 18 - Roomblock 4, showing Rooms 422 and 423 combined 
into one large room (arrow). 
Photograph by C. Carpenter, 1901. Courtesy 
Field Museum of Natural History (Neg. #208), 
Chicago. 
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One of Titiev's informants reported that houses at 

Oraibi could be either purchased or reoccupied by another 

owner if vacant (Whiteley 1988~168). It is possible that 

Room 422 was no longer being used for storage by Household 

129 and that they allowed it to be taken over by Household 

130 to make a large habitation room. This process may have 

been facilitated by clan links between the two households. 

Mindeleff (1900: pl~te 28) records both households as 

belonging to the Owl clan, based on Stephen's 1886 census of 

oraibi. In 1900, accoT.ding to Titiev, Room 422 was owned by 

a woman named Ismana of the Sun clan. Her first husband was 

Lomanomtiwa of the Bow clan. Room 423i was owned by 

Nakwhonzga of the Bow clan. Ismana and Lomanomtiwa were 

eventually divorced, but Ismana's original connection to the 

Bow clan may have facilitated her acquisition of Room 422i. 

The second example is the rebuilding and combination of 

Rooms 351i, owned by Household 114, and 357ni, owned by 

Household 115. Room 350ni, also owned by Household 114, may 

have been combined with these other two rooms. All three 

rooms are first story. Two of the rooms, 350ni and 357ni, 

were built between 1887 and 1895. In the earliest 

photograph of this a~ea taken by George W. James (MNA 

66.799), only Room 357ni has a door; the other two rooms are 
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apparently storage rooms. About 1900, Rooms 351i and 357ni 

were rebuilt, combined into one large room, and a door and 

two large windows were added. Room 350ni is at one end of 

this new long room, is offset slightly from it, but may be 

part of the new construction. The owner of Rooms 350ni and 

351i was Tokyawuuti of the Crow or Parrot clan. Her sister, 

Simoynom, owned Room 357i. The close relationship between 

these two homeowners probably facilitated the rebuilding and 

combination of these rooms. 

It may have been difficult to acquire rooms from 

another household unless there were close kinship ties. For 

example, at Walpi, clan ownership of houses was strictly 

observed until the 1970s, and houses could not be bought or 

sold except within the clan that owned them (E.C. Adams, 

personal communication, 1990). At Oraibi, difficulty in 

acquiring space adjacent to existing houses limited 

expansion of rooms and may have forced some households to 

build outside the main roomblocks when larger, EuroAmerican

influenced rooms became common. These examples suggest 

continuity in use of space by households and indicate that 

the transferral of structures between households was rare. 

After the 1906 split, rooms belonging to different houses 

were more frequently combined, denoting a lapse in previous 

ownership rules (Chapter 8). Although the period of tike 
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covered in this portion of the study is only a little more 

than one generation, the obse~ation of occupational 

stability is especially important for prehistoric 

Southwestern sites, many of which were occupied for only a 

few generations or less ~~ordell 1984:313; Dean 1969; 

Hantman 1983:158: Schiffer 1976:157). 

RATE OF ARCHITECTURAL CHANGE &~D POPUL~TJON I~CREASE 

Cross-cultural data presented in Chapter 2 showed that 

room abandonment and new construction are constant processes 

in villages composed of vernacular architecture. Cosmos 

Mindeleff (1900:648) was one of the first to describe this 

process in Southwestern pueblos. He noted that abandonment 

and construction can be simultaneous and unrelated events; 

as a result, the construction of new rooms would not always 

indicate population growth (1900:647). The Oraibi data 

support Mindeleff's observations, but also suggest that an 

increase in the rate of architectural change can indicate 

population growth (see Reid and Shimada 1982). 

The rate at which rooms underwent architectural change 

seems to have increased between 1871 and 1901, and much of 

this increase consisted of rebuilding and new construction. 

Both the increased frequency of architectural change and the 

patterns of change suggest that the population of Oraibi was 
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increasing during the last part of the 19th century. 

Some architectural change at Oraibi was due to the 

adoption of EuroAmerican architectural styles described 

above. Period 1 should show less EuroAmerican influence 

than the subsequent period but, unfortunately, only 49 rooms 

could be identified in Hillers' photographs (Table 3). 

However, of these 49 rooms, one room (2.3%) was dismantled, 

two (4.7%) were rebuilt (totaling 7%), and six new rooms 

(12.2%) were built (Table 3). This small sample suggests 

that rebuilding and new construction ware more common even 

in Period 1 when change to EuroAmerican-style architecture 

was rare, than abandonment or dismantling. oraibi may have 

been experiencing population growth even at this time 

(Bradfield 1971:62; see Chapter 6). 

During the later period, after 1887, the rate of 

architectural change increased (Table 3). Of the 197 rooms 

identified in photographs, 12 (6.1%) were abandoned, 17 

(8.6%) dismantled, and 27 (13.7%) rebuilt. In other words, 

35% of the rooms identified on Mindeleff's map (n=161) 

underwent change between 1887 an0 1901. In addition, at 

least 36 new rooms were observed in photographs during this 

period. Tpis means that almost 20% of the observable rooms 

in existence by 1901 were constructed after Mindeleff had 

left. 
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The proportion of abandoned, dismantled, and rebuilt 

rooms increased d~amatically between Periods 1 and 2, from 7 

% to 35% of the total number of rooms observed (Table 3). 

While the duration of the later period is greatEr than that 

cf the early period (for most rooms), this should not 

account for so great an increase in the rate of 

architectural change. Furthermore, although the proportion 

of new rooms appears to have increased less steeply between 

the two periods (from 12.2% to 18.3%), the 36 new rooms 

shown on Table 3 only included new rooms seen in 

photographs. Titiev's map indicates that many other new 

rooms were built after 1887. 

Titiev's map (Figure 6) shows 50 new first-floor rooms 

in 12 detached roomblocks (some of which consist of a single 

room). Only 12 of these new rooms (in two roomblocks) can 

be seen in photographs. Titiev's map also shows 14 other 

first-story rooms built within existing roomblocksi only 

three of these new rooms show up in photographs. If the new 

rooms on Titiev's map that could not be seen in photographs 

(n=49) are combined with the total number of new rooms 

observed in photographs (n=36, see Table 3), at least 85 new 

rooms were built at Oraibi during Period 2. The total 

number of new rooms built after 1887 is undoubtedly much 

higher than this, as many of the new rooms on Titiev's map 
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were probably multi-storied. The 85 new rooms represent at 

least an 8% increase in the total number of rooms in 1887 

(n=1100) or a 22% increase in the total number of east

facing, exterior rooms that would have been potentially 

visible in 1887 (n=387). It seems that a substantial amount 

of new construction occurred at Oraibi after 1887. 

Both Period 1 and Period 2 show a net increase in the 

total number of rooms at Oraibi. During Period 1, there is 

a net increase of 5 rooms (one dismantled, six new rooms) of 

the 49 rooms observed. During Period 2, there is a net 

increase of at least 56 rooms, (29 abandoned or dismantled, 

85 new rooms) including those on Titiev's map. While the 

number of abandoned or dismantled rooms is a minimum figure, 

it is unlikely that an accurate total would equal the number 

of new rooms. These figures suggest that the population of 

Oraibi may have been increasing in the 1870s and that the 

increase continued until the 1906 split. 

PATTERNS OF ARCHITECTURAL GROWTH 

Architectural growth at Oraibi consisted of both the 

expansion of existing houses and the construction of new 

houses, although construction of new houses becomes 

prevalent during Period 2. The placement of new houses 

seems to be conditioned by the location of ceremonial areas, 



topographic features, transportation routes, and possibly 

the location of residences of influential individuals. 

House Expansion and New House Construction 
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Detailed chronological studies and other methods of 

discovering patterns of architectural growth have been used 

by archaeologists both to identify population increase at 

prehistoric settlements and to examine prehistoric social 

organization (Dean 1970; Lekson 1983, 1986; Reid and Shimada 

1982; see Chapter 3). An examination of the placement of 

new structures at oraibi confirms the importance of 

construction sequence, structure location, a~d the 

association of new and existing structures for determining 

episodes of population increase and the composition of the 

househol~. 

At oraibi, two patterns of archite' 

identified: (1) the expansion of existi 

Gwth were 

through 

the addition of upper-story rooms or contiguous first-story 

rooms, (2) the construction of new houses containing a 

single hopsehold, either freestanding or attached to an 

existing roomblock (Table 7). Houses were sets of rooms 

identified by Titiev as containing an independent household. 

New houses were identified in photographs by the 

construction of two or more rooms in the same location and 



Table 7 
Location of New Rooms and New Houses Observed 

in Photos 

NEW ROOHS ADDED TO 
EXISTING HOUSES 

NEW HOUS'!::S 

PERIOD I: 1871-1887 

Roomblock 1 
Room 552n fl 1 (storage) 

Roomblock 4 
Room 433n fl 3 (habltatlon) 
Room 438n fl 3 (hab1tat10n) 

Roofi.block 12 
Room 38n fl 1 {storage l 
Room 37n fl 2 hab~tatlon) 
Room 36n fl 3 hab1tat on) 
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Total New storage Rooms 2 
New Habitation Rooms = 4 

Total New Houses = 0 Total 

PERIOD 2; 

Roomblock 4 
Room 401n fl 3 {habitatiOn) 
Room 406n fl 1 habitation) 
Room 414n fl 1 storage) 

Roomb1ock 4 SW end 
Room 362n f1 1 {sto~agel 
Room 357n fl 1 habltatlon?l 
Room 350n fl 1 storage/haL~~.) 

Roomblock 41 
Room 220n fl 1 (habitation) 

Roomblock 7 SW end 
Room 225n fl 1 (habitatiDn) 

Roomblock 7 W. Side 
Room 6xn fl 1 (unknown) 

Roomblock 9 
Room 176n fl 3 (habitation) 

Roomblock 10 
Room 175n f1 1 (storage) 
Room 1~2n f1 1 (storage) 

Roomblock 10 S. end 
Room 132n fl 1 (habitation) 

Roomblock 1) NE end 
Room 112n fl 1 (storage) 

Total New Sto~age Rooms K 7 
Total New Habltation Rooms = 7 

1887-1906 

Roomblock 1 and 11 
Room 541n fl 2 
Room 540n fl 1 

Roomblock 1 
Room 56xn fl 2 
Room 56yn fl 2 
Room 56zn fl 1 

Roomblock 2 
Room 535n fl 1 
Room 534n fl 2 

Room 533n fl 2 
Room 530n fl 1 

Roomblock ElF 
Room ElF 1 
Room ElF 3 

Room ElF 2 
Room ElF 5 
Room ElF 7? 

Room EE;/FF 8 Room 9 

Roomblock J</L£M 
(3 new residence 

units) 

Total New Houses E 10 
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their subsequent identification by Titiev as an independent 

household. Maps and photograp~s suggest that both the 

construction of new houses and the expansion of old houses 

had be~n common patterns at Oraibi since at least the 1880s. 

Comparison of Hillers' photographs with Mindeleff's map 

(Figure 2) shows only the expansion of existing houses 

during Period 1 (Table 7). Two houses added third-floor 

habitation rooms and one house added a first-floor storage 

room. Another house underwent a major expansion, adding two 

upper-story rooms and a first-floor storage room. However, 

closer examination of Mindeleffts map (Figure 2) indjcates 

that both patterns were probably present by 1887. The map 

shows wall segments indicating new construction in 7 of the 

25 roomblocks in the pueblo. Nine small roomblocks 

containing fewer than 10 rooms probably represent new 

construction housing one or two households. In one case, 

wall segmer.ts indicate that one of these small roomblocks 

(consisting of a single house) would later be connected with 

a major roomblock (Roomblocks 1 and 11), and photographs 

confirm that this did occur. 

Photographs show both patterns of architectural growth 

during Period 2 (Table 7). The 36 new rooms observed in 

photographs for this period include 10 new houses (a total 
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of at least 22 rooms). As noted above, one house was built 

at the southern end of Roomblock 1 and connected this 

roomblock with Roomblock 11. Another house was built at the 

northern end of Roomblock 1, probably connecting it with 

isolated Room 565. Two houses (consisting of at lease 5 

rooms in two households) were built at the northern end of 

Roomblock 2. These houses were apparently under 

construction when Mindeleff mapped Oraibi. He recorded 

several first-story rooms and a number of wall segments in 

this area. It was eventually a two-story structure. Not.e 

that much of this new construction is ~t the western end of 

the settlement (see below). Six other new houses were built 

in two freestanding roornblocks located at the southern ena 

of the pueblo. 

The remaining 14 new rooms built during Period 2 

apparently expanded space in existing houses (Table 7) . 

These rooms included seven new habitation rooms and seven 

new storage rooms. In one case, one of the new storage 

rooms was later co~verted to a habitation room. Ten of 

these new rooms were on the first story, expanding to some 

extent the ground plan of the house. Only two new rooms 

were in upper stories. Both expanded houses and new houses 

can be seen on Titiev's map (Figure 6). As discussed above, 

14 new rooms in existing roornblocks and 12 new roomblocks 
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(not on Mindeleff's map) were recorded by Titiev; he also 

shows the construction of new rooms connecting existing 

roomblocks. 

These data suggest that the construction of new houses 

was prevalent at Oraibi during both Periods 1 and 2, 

although it is possible that the expansion of existing 

houses may have been the most co~~on pattern before about 

1880. Hillers' photographs, although limited in numbe~, 

show only the expansion of existing residences. Mindeleff's 

map was drawn between 9 and 14 years later, and indicates 

the construction of many new houses. Population growth, as 

suggested by the growth of households and the establishment 

of new households, was apparently more pronounced at Oraibi 

after 1880. 

Patterns of settlement Growth 

Examination of Mindeleff's map suggests that the most 

common pattern of growth at Oraibi was the construction of 

small (one or two house) roomblocks. New houses were 

attached at the ends of small roomblocks or in space; 

between roomblocks, forming long, linear rows of houses. 

Small roombloclcs recorded by Mindeleff (21, 41, 51, 5 11
, 121

, 

and 1211) probably represent the most recent construction at 

Oraibi before 1887. Expansion of existing roomblocks in 
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1887 is apparent in Roomblocks 1 and 1 1
, 2, 6, 8 1

, and 8 11
• 

The newest roomblocks visible on Mindeleff's map are locat8d 

around the periphery of the settlement in almost all 

directions, expanding the total area of the site. 

There is some evidence that the roomblocks surrounding 

the Main Plaza (Roomblocks 4 and 7) may be the oldest in the 

~ettlement. Mindeleff (1891:76, Plate XXXIX) reports that 

"terraces" on the east side of Roomblock 7 have been 

produced by filling in of broken down, abandoned houses 

(Figure 4). Views of the western side of Oraibi roomblocks 

are rare, but photographs (including two published by 

Mindeleff 1891: Plate XXXVII and XLI) suggest that similar 

terraces may exist on the west side of Roornblock 4, but not 

at other roomblocks (Figures 7 and 19). Terraces are absent 

on the east-facing side of any of the other roomblocks 

observed in Oraibi photographs. 

The photographs (Figures 7 and 19) suggest that, with 

continuing architectural change, the rear rooms of houses 

are abandoned first, with new construction at the front, or 

east- facing side. This phenomenon, also observed in aerial 

photographs of Oraibi houses after the split (Chapter 8), is 

expected with east-facing, multi-storied pueblo 

construction. New habitation rooms are built on the east 

side of the roomblock and multiple stories trend east to 



Figure 19 - Rear of Roomblock (no. unknown). No evidence of 
"terraces" indicating earlier construction 
bene~th roomblocks. Photograph by victor 
Mindeleff, 1887. Courtesy Smithsonian 
Institution, National Anthropological Archives, 
Photo No. 1852A. 
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west, making westward expansion for habitation very 

difficult (E. Charles Adams, personal communication, 1990). 

As noted above, Titiev's map (Figure 6) shows the 

construction of 12 new, small ro(,mblocks built between 1887 

and 1900. Most are located at the western and southern 

edges of the settlement, although three are located to the 

east. The locations selected for new roomblocks are partly 

constrained by topography. ThG northernmost houses on 

Mindeleff's map are fairly close to the mesa edge (aerial 

photograph MNA 72.530). 

The mesa edge also impinges, less immediately, on the 

southern periphery of the settlement, but a road is also 

present here. An aerial photograph (SCS #RG 114 No.846) 

shows a road from Kiqotsmovi reaching the top of Third Mesa 

at the northeastern end of the Oraibi settlement. The road 

curves along the easternmost tip of the mesa at some 

distance from Oraibi and then ~long the southern periphery 

of the settlement. Photographs show that the road exists as 

early as 1912 (stuart, distant view MNA MS-10-3-4-01). It 

was probably in place much earlier, perhaps only a path, as 

the route to First and Second Mesas and on west to Munquapi, 

Construction of new structures at the south end of the 

settlement was apparently constrained by the location of the 

road; none was placed south of the road. Some of the 
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roomblocks constructed in this area appear to have been 

situated to overlook the Snake Dance Plaza. They are the 

only roomblocks at Oraibi that do not face east, but west or 

north toward the plaza and its several kivas. continuity in 

the use of ceremonial space at Oraibi after the split is 

described in Chapter 8. 

Construction of new roomblocks at the eastern end of 

the settlement may have been constrained by two factors: 

rocky terrain and the location of the Mennonite church. 

Distant views of Oraibi taken from the east or southeast 

show uneven outcrops of bedrock east of the settlement; 

construction in this area may have been difficult. The 

Mennonite church, built by the largely reviled Reverend H.R. 

Voth in 1901-2 (Whiteley 1988: 85-86), may also have 

constrained construction in this direction, at least toward 

the end of the period. 

The western end of the village seems to have been the 

preferred location for settlement, a pattern that contir.ued 

after the split (Chapter 8). It may have been preferred 

because of even terrain or because of the road, noted above, 

which continued west toward Munqapi. A shift in the 

location of ceremonial space may also have encouraged growth 

to the west. In 1896, the chief of Oraibi (a Friendly named 

Loololma) was ejected from his kiva on the Snake Dance Plaza 
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by Hostiles who installed one of their own members as chief. 

Loololma established a rival Ch~ef Kiva at Tawa'ovi Kiva at 

the western end of the settlement. He lived in a nearby 

roomblock and built a house for his daughter at the very 

west end of the settlement (Roomblock Xl). His influence, 

especially with the increasing factionalism at the end of 

the 19th century, may have prompted construction at the 

western end of Oraibi. 

ARCHITECTURAL GROWTH AND POPULATION GROWTH 

As discussed in Chapter 5, Oraibi has been the subject 

of a number of anthropological studies (Bradfield 1971; 

Titiev 1944, 1972; WhitE!ley 1988), and some authors suggest 

that population at Oraibi increased during the latter part 

of the 19th century. Analysis of historic maps and 

photographs presented here supports this suggestion. 

Alternative explanations for an increase in the number of 

rooms and houses at Oraibi are explored in this section and 

largely dismissed. The source of population growth at 

Oraibi seems to have been mainly internal, although some 

migration from other villages is likely (Bradfield 1971:62; 

Levy, in prep). 

The construction of the many new, small roomblocks at 

Oraibi might represent a shift in residence from traditional 
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multi-storied dwellings to new, larger EuroAmerican-style 

rooms rather than increase in population size. As discussed 

in Chapters 2 and 6, a trend toward the construction of 

"outliers" was noted at Zuni and was correlated with 

architectural reduction of the original massive multi

storied roomblocks (Ferguson and Mills 1987:257). While 

similar architectural reduction did eventually occur at 

Oraibi (Chapter 8), photographs do not indicate that large 

numbers of upper-story rooms were being abandoned and 

demolished before 1906. In fact, abandoned upper-story 

rooms were balanced by the conversion of lower-story rooms 

in the original roo~~locks to habitation (Tables 3,4). At 

Oraibi, before 1906, architectural reduction does not seem 

to have resulted in the movement of households to newly 

constructed roomblocks outside the original roo~~locks. 

At some Hopi pueblos, residents built EuroAmerican

style structures in new areas while maintaining their old 

houses in established roomblocks, simply because they 

preferred the new-style structures (E.C. Adams, personal 

communication, 1990). This does not seem to have been 

common at Oraibi before 1906. Titiev's census notes record 

the presence of 35 households in the new roomblocks that do 

not duplicate households described elsewhere in the pueblo. 

If each household contained between four and six people 



(Hassan 1981:73; Hill 1970:76), these new roomblocks 

represent an increase of between 140 and 210 people after 

1887. 
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Population growth at Oraibi may have resulted from 

either intern~l gro~h or immigration. There are at least 

two possible causes of immigration. First, smallpox 

epidemics in the 1850s and in 1866-67 were most severe at 

First and Second Mesa and caused emigration or Hopis to zuni 

and other pueblos (Adams 1981; Adams and Hull 1981; Chapter 

5). These epidemics may also have caused migration to 

Oraibi, especially from Shungo'povi (Bradfield 1971:62; 

Levy, in prep., Chapter 6). 

Seco~d, a contingent of 52 people from shongo'povi 

moved to Oraibi in March, 1906, and may have begun to build 

houses (Whiteley 1988:105). However, it seems unlikely that 

this group built any of the new structures that have been 

documented here. The photographs of new rooms all date 

before 1906. Furthermore, Titiev's census attempted to 

record household locations for the period around 1900, so 

the new roomblocks on his map would also predate 1906. It 

seems likely that most of the new rooms and new roomb1ocks 

documented at Oraibi either in photographs or on Titiev's 

map were built before the arrival of j~~igrants from 

Shongo'povi in 1906. 
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Ti~iev's census notes in many cases record the origin 

of household residents if they are not Oraibi natives. None 

of the household heads in the new roomblocks is described as 

non-native. This suggests no sudden influx of population at 

Oraibi; rather, much of the population increase was the 

result of internal population growth and possibly occasional 

immigration from other pueblos. Levy's (in prep.) recent 

examination of the 1900 census (discussed in Chapter 6) 

indicates that the population at Oraibi included far more 

children than populations in villages on First or Second 

Mesa and that more Oraibi children survived childhood than 

in other villages. Levy (in prep.) also finds that the 

population structure at other Hopi Mesas indicates 

emigration during earlier decades. Some of this emigration 

was apparently to Oraibi (Chapter 6). Bradfield's (1971:62) 

examination of 19th-century census figures support both 

internal population growth and some immigration to Oraibi 

during the late 19th century. 

Data from the 1900 U.S. Census indicate that there were 

slightly more nuclear families in the new roomblocks (59%) 

as opposed to the main roomblocks (48%), but the difference 

was not significant (X2=4.16, D.F.=4, p>.3<.5). However, 

the residents of the new roomblocks may have been slightly 

younger than those in the main roornblocks. The average age 
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of the female household head in houses in the main 

roomblocks was 36.5, while female household heads in the new 

roomblocks averaged 33.5 years (the age difference was not 

significant; t value=-.1391, p > .1811). It does not appear 

that the new roo~locks housed larger hou~eholds. The 

average household size in the old roomblocks and new 

roomblocks was about 5.5 people. 

The new roomblocks seem to contain new households that 

split from established households in the main roomblocks. 

This pattern was apparently prevalent before 1900. Because 

Mindeleff's map (Figure 2) shows new roomblocks in existence 

and under construction in 1887, it is likely that the 

construction of new roomblocks for slightly younger 

households was a common pattern before 1880 when 

EuroAmerican contact was less frequent. 

It is interesting to note that the households in the 

new roomblocks are not necessarily the youngest, but 

households in which the female head is about 30 years old 

and has had several children. The patterns observed appear 

to follow the practice of nawipti ("going off and living on 

one's own" after males become integrated into the affinal 

household) reported by Emory Sekaquaptewa for residents of 

Third Mesa (Chapter 6). Newly established households 

initially resided matrilineally, but as the hou~ehold 
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matured and grew, a new residence wa~ established. As 

discussed in Chapter 6, extended families had significantly 

more members than nuclear families (7.0 persons compared 

with 5.4 for nuclear families) but they had only slightly 

more space (6.81 compared with 6.1 reoms for nuclear 

families), providing further evidence that extended families 

were only a temporary configuration. 

THREE-SIDED COOKING ROOMS 

At Oraibi, small three-sided structures were often 

attached to the front of upper-story rooms (Figure 10). 

Mindeleff (1891:104) notes that cooking was frequently done 

in a walled and roofed recess at the end of the first 

terrace. These structures were called tupu'bi by the Hopi, 

and Mindeleff (1891:220) translates this word as "the roofed 

recess at the end of the first terrace." Photographs and 

Mindeleff's map (Figure 2) show tupu'bi on both first and 

second terraces at Oraibi. The three-sided rooms apparently 

were most often used fer cooking piki (thin wafer-like bread 

cooked on a flat stone, Mindeleff l89l:l77} although at 

other Hopi villages, piki rooms were typically detache~ from 

main roomblocks (Adams 1982:72). No detached piki rooms 

were observed in photographs of Oraibi. Tupu'bi at Oraibi 

may also have functioned as sheltered outdoor storage. 
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Table 8 
Architectural Change to cooking/Storage Rooms 

Period 1: 1871-1887 Period 2: 1888-1901 

New Construction 9 

Dismantled 2 20 

Rebuilt 1 

Unchanged 6 10 

TOTAL 8 40 
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Photographs indicata that tupu'bi were very common at 

oraibi during the latter part of the 19th century but were 

being discontinued as an architectural form by the early 

20th century. During Period 1, eight tupu'bi were observed 

in photographs (Table 8). By the end of the period, two 

were dismantled, while the rest remained unchanged. Forty 

tupu'bi were observed in photographs in Period 2 (Table 8). 

Half of these were dismantled during the period, while nine 

were newly built: many others remained unchanged. Tupu'bi 

may have been removed because the location of cooking 

changed with the advent of wood-burning stoves: there may 

also have been a change in storage location or in the types 

of goods stored. 

ARCHITECTURAL CHANGE: 1871-1901 

During the 30-year period between 1871 and 1901, many 

structures at oraibi were a0andoned, dismantled, rebuilt, 

and ne,.,ly constructed. Habitation rooms underwent 

architectural change more frequently than storage rooms, 

partly as a result of t~e adoption of EuroAmerican 

architectural styles. Architectural change in habitation 

rooms may also have been more frequent because of greater 

need for fit between structure and residents for these types 

of rooms and because of greater wear and tear on habitation 
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rooms. 

EuroAmerican influence resulted in the movement of 

habitation rooms from upper stories to the first floor, 

often resulting in the conversion of first-floor storage 

rooms to habitation rooms. The addition of doors to first

floor rooms signaled change in function from storage to 

habitation. In the late 1890s, upper-story rooms began to 

be dismantled, a process that increased after the split 

(Chapter 8). During rebuilding, two or more rooms were 

occasionally combined, producing a larger habitation room. 

In most cases, combined rooms belonged to the same house, 

indicating continuity in the use of household space. This 

is an important point for archaeologists investigating the 

spatial parameters of prehistoric households (Chapter 9) . 

Increase in the rate of architectural change, 

especially rebuilding and new construction after 1887, 

suggests that Oraibi was undergoing an increase in 

population size. Comparing all four types of architectural 

change, a large net increase in the number of rooms at 

Oraibi between 1887 and 1901 can be observed. Much of the 

growth involved the construction of new houses, rather than 

expansion of space in old houses. Many small roomblocks 

were constructed and new houses were built adjacent to old 

roomblocks. Topography, the location of ceremonial space, 



205 

and transportation routes may all have conditioned placement 

of new structures. 

Architecture at oraibi tended to limit intra-house 

expansion. Several lines of evidence suggest 'chat as 

households matured, married daughters eventually established 

new houses that were typically not adjacent to their 

parental home. For example, small, new roomblocks 

(outliers) seemed to contain slightly younger households 

than the older roomblocks. Furthermore, census data show 

that the nuclear family was the most common type at Oraibi 

around 1900. Architectural inhibitions or. the growth of the 

extended family may be especially pronounced at Oraibi 

because population there was expanding. 
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CHAPTER 8 

ARCHITECTURAL CHANGE AFTER THE SPLIT: 1906-1948 

The abandonment of Oraibi began on September 7, 1906. 

As described in Chapter 5, the Oraibi Hostiles, who made up 

half the population, were forced out of the village and 

relocated at Ho'atvela, seven miles away. As many as half 

of this Hostile group returned to Oraibi in November, 1906, 

where they remained for several ye~rs. They eventually left 

again to found the village of Paaqavi. In subsequent years, 

the remaining population at Oraibi continued to decline with 

migration to the farming village of Munquapi and to 

Kiqotsmovi below Third Mesa (Titiev 1944; Whiteley 1988). 

The effect of the split and subsequent emigration on 

structures at Oraibi was dramatic. Large numbers of houses 

were abandoned and eventually dismantled; within two 

gener.ations, low rubble mounds were all that remained of 

many roomblocks. 

This chapter examines spatial and temporal patterns of 

str~cture abandonment at Oraibi and identifies several 

social and material variables conditioning these patterns. 

Although there was no apparent spatial pattern to the 

Jocaticn of Hostile and Friendly households in Oraibi, a 

distinct pattern in the progress of structure abandonment at 
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Oraibi is apparent: the eastern end was abandoned and 

largely dismantled within a few decades of the split, while 

the western end continued to be occupied. Evidence 

presented here suggests that some Hostile houses were 

reoccupied by the remaining Friendly households. The 

Friendly houses that were most likely to remain occupied, 

and Hostile houses most likely to be reoccupied, we:i:'e +hose 

nearest public ceremonial areas, some of which may have been 

the oldest portions of the village. The technology of 

pueblo construction, with hous~s closely packed into 

roomblocks, may have affected patterns of abandoru;;.ent at 

oraibi, as abandoned structures may have increased 

maintenance costs on adjacent occupied houses. Such 

technological problems may have influenced decisions to 

relocate or even to emigrate. 

Rather than seeking the ultimate cause of population 

decline at Oraibi, this chapter examines the architectural 

correlates of both sudden population decline and gradual 

pOFulation loss. Although the cause(s) of factionalism at 

Oraibi is not certain, and may relate to environmental 

degradation (Bradfield 1971), Oraibi can be used to model 

the effects of population fluctuation on structures at a 

large pueblo. Reconstructing population growth, decline, 

and movement is one of the most difficult tasks facing 
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archaeologists. The association of patterning in the use 

and abandonment of structures ~ith social and technologi~al 

factors determining these patterns, as described here for 

Oraibi, should permit the identification and examination of 

similar events in the past for sites in the Southwest and 

for villages of vernacular structures in other areas of the 

world. 

DATA AND METHODS 

The period of time considered in this chapter is 1906 

to 1948 (the date of the latest aerial photo of Oraibi in 

the collection used here), a span of 42 years. The chapter 

relies heavily on Titiev's census and on the 1900 U.S. 

census, which together link individuals to rooms (see 

Chapter 5). Titiev identified 188 households at Oraibi in 

1900. Over half (n=109) could be identified in the 1900 

census and were presumed to reside in the houses in the 

village where Titiev had placed them. The 1900 census 

provides details of the number of individuals in each 

household, their age, and relationship. Titiev's census 

identifies their clan, faction (Hostile or Friendly), their 

destination during the split, and in many cases, later 

movements. 

Data from both censuses are compiled in Table 9 along 
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Key to Table 9 

Summary of Household Information and Architectural Change 
After 1906 

ID# - Identification number assigned to individuals in 
Titiev's census (Levy n.d.). 

Name - Clan affiliation for female household heads. 

HH# - A numbers assigned to groups of rooms identified 
by Titiev (Levy n.c.' .. ) as a household residence. 

#Pers - The number of pers()ns residing in each house (from 
the 1900 U.S. census). A. indicates that the 
woman and her h~Jsehold could not be located on 
the 1900 U.S. c~nsus. 

#rooms - The number of rooms comprising each house, 
adjusted for rooms ad~ed or removed between 1887 
and 1900. ~. indicates that the house included 
new rooms indicated by Titiev on his map. As 
Titiev did not indicate multiple stories on his 
map, the total number of rooms for these houses 
cannot be determined. 

HH Type - Household type (see Chapter 6): 
nuclear = nuclear family 
extended = extended family 
couple = married man and woman 
Other = all other household configurations 

Age - Age of the female household head as recorded in 
the 1900 U.S. census. 

Faction - The affiliation (Hostile or Friendly) of the 
female household head. A. indicates faction is 
unknown fOT +.his individual or that she was dead 
in 1900. 

Split -

NewH -

The destination of the female household head after 
the split. Orayvi indicates that she remained at 
Oraibi, "dec'd" indicates she was deceased in 
1900. 

yes = a new house identified by Titiev. 
no = house shown on Mindeleff's 1887 map. 
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Type of photographic coverage available for the 
house. 

Air = 
Yes 

aerial photograph only 
ground photographs; may also be visible 
in aerial photographs 

No = no photographs available. 

CHANGE TO INDIVIDUAL ROOMS BETWEEN 1871 AND 1901 

#New - The number of new rooms identified in photographs 
of this house between 1871 and 1901. 

#reblt - The number of rebuilt rooms identified in 
photographs of this house between 1871 and 1901. 

#aband - The number of abandoned rooms identified in 
photographs of this house between 1871 and 1901. 

#dism - The number of dismantled rooms identified 
in photographs of this house between 1871 and 
1901. 

#same - The number of rooms that appear unchanged in 
photographs of this house between 1871 and 1901. 

Ca~GE TO HOUSES BETWEEN 1906 AND 1948 

Inhab -

aband -

Date of latest photograph in which the house is 
occupied. A. indicates no information. 

Date of earliest photograph in which the house is 
abandoned. A. indicates no information. 

dismant - Date of earliest photograph in which the house is 
dismantled. A. indicates no informantion. 
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:>poOI2' -. o arvc • yes · · · · · · · ........ • \J9 OS\I c dec'd no At · · · · · · · II'IItJ • D U\Jltt nm<l LJrayvl no · · · · · Ill; · ISIII1 · · . ura)'YI yes · · · Ill; · 

I KaIJDII ooclcar HaIIi e HCl IIYC • no Ir · · · · · IW' · 1111 cum ... lb)'YI no · · · · 
IlerCoy. eIlm .•• t1<05Ulc 3IqaVl no · · · · · · un IIICIeor iosIile ...Ii<I a1ve • no .. · · · · · · ioWle dec'd no c:; · · · · 'W' 

\I eIJen, •. ioWle Ho'IIYC I no cs · · 1901 · UIta 05\J C HOalYC a no cs · · · · 1901 
iosI. e dec'd no .. · · · · · 19l: 

· _Iy Munqapi no Air · · · · . • couple 1io<I, C HOllve • no Air · · · · · ,-
ruscWOOd ru:c. H05I' e HOIIYC. no Air · IIIJ; 
rascwood I lJIha ",,-tile U\Jltt no Air · · · · · 

N ..... 
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IUit NAmC roomblk ""' •n>ers ~ooms ~Typt Age l'acbm Splat 1NewH l'llolo I New lreblt IS •• • llsame lnhab IDnd disnuW 

41 Y1 .l'lllkl r )\) ) • cxten ... 26 Hosule dee d yes Aar . . . . . . IYJJ 

48 114 ' l:agle u )I 8 1 rwclear 35 Hostale Hoatvcla no Yes . l . I \lUI till 11118 

49 9() )l . . • rncn<lly urnyva no es . . . . I IIIII . 1918 

__ :Kl _98 [Reed 'J . . :lU , t-nendly Urd)"'' no es . . . . I \lUI . 
51 HJO i Greasewood _54 4 nuc ear J4 Hosta e i'aaqaVI no Ar . . . . . 191 . 1918 

52 102 I Rabbi! G 55 . 7 •! fnendly -Ur.lyva no Ar . . . . . . 19JJ 

53 104 1 Rabbit u 56 8 9 nuclear J4 I fnendly Or.!)"'' no Yes . I . . 2 1912 . 1940 

)4 IUD 1 Kabblt u )/ IU o ellen ... )) osta e Hoatvela no ,.. . . . . . IIIJ. . 1114U 

'~ IIU ll'llkyiS u )II II o nuc ear JU HOSll e Hoatve a no ,.. . . . . . . . IYJJ 

_56 _112 IKyel 6U 8 Ulher J4 ll'nm<ll Ura)"'' no Ar . . . . . . . 19: 

57 114 1 Pllki 0 61 Ulher _6U Lfnendly _dec'd no _Yes . . 6 . 1918 _11148 

:Ill II() I KaDOil u 0~ 2 7 oouple 52 1 Friendly Vr.lyvi no Yes . . . . 3 . Ill' Ill 11148 

)II Ill! I U>yoce u ()j () 11 ooclear 32 I fnendly dec'd no Yes . . 4 . I IIIII 111411 

6U l:lU I U>yoce H (14 nucear J() HOSIII Hoatve a no es I . . . I lie . IY411 

61 12: ll'llkya H ~~~ 4 nuc ear l) Hostile Hoatve a no es . . IY411 . . 
62 _124 lReod p 66 I • ex.ltJl . . . _H05111e _l'alqaVI _yes _Ar . . . . . 19; . 19411 

6J 126 H 67 . 6 • _41 Lfriendly Munqapi no _Yes . . . . _3 19411 . 
(14 llll I :sana H !Ill 4 Other 30 Hoslile dec'd no Yes . . . . 4 IYJJ . ll1411 

()) IJU I :sana H !1'1 4 o nucu 22 Hostile Hoatvela no Yes . . . . J . . I IIIII 

66 IJZ I :sand IU 4 !I eum . . . Jll Hostile Ho·atve a no Ar . . . . . . 19JJ 11148 

!II 134 - II () nuctar J1 Hostile aec·d no Ar . . . . . . IIIJJ 11148 

_68 _!05 - 12 10 nucear 28 Hostile Hoatve a no Ar . . . . . . _19JJ _11148 

_69 _l38 LPanol T:. I 5 exten ... 4- I friendly Ura)"'' no M . . . . . . 19JJ _11148 

IU u I Greasewooa 74 . 5 . • Hostale __ Hoa1vela no M . . . . . . IYJJ ll1411 

II /1) 1 ureaewooa I) ) I nucu 27 Hostile Hoa1vela no M . . . . . . IIIJJ 111411 

Tl 41111 I UreueWOOCI /) ) () nuctear JU HOWle Hoatve a no Ar . . . . . . IIIJJ 11148 

" 144 I U>yoce /(I . J . 1111 . aec·a no Ar . . . . . . IIIJJ 11148 

_!_4 146 KK . . . . MWlQOPI yes es . . . . 19: . _1940 

_75 _148 LNavajo_B. KK 18 _3 _3_ nuclea.- 2: I friend! llra)"'' yes Yes . . . . 19411 . . 
10 DU I 1..0yoce ...... Ill 1 nucu J2 1 friendly Or.!)"'' yes Yes I . . . . 111411 . . 

Dl IIUIJ()II J liU . ) . 1111 11-nen<ll dec'd no Yes I . . I l I \lUI . IIIII 

18 1)4 lllad«a' J 81 . I . 1111 Hostae aec·a no es . . . 2 . . . 189!> 

711 156 LKt.clll_ I' 81 . . . 1111 Hosta e aec·a yes No . . . . . . . 11118 

80 158 ll..im'd K 8J . 4 . 35 1 friendly Munqapa no Yes I . . . 2 1948 . . 
Ill u ... 114 . II . • Friendly Munqapi no Yes . l . l . ll1411 . . 
81 1(11 · uray H. II. 8~ . II . 1111 HOSlle aeca no es . l l . . I \lUI IIIJ!I IY411 

8J 61: ~ Rabbll K ll6 7 ru:tar l4 l'nmdly MWlQOPI no es . . z . . IY411 . . 
84 166 l Masau u K _87 6 I lJlher 'II friendly Or.!)"'' no Ar . . . . . . . 11148 

85 168 1 Rabbit ... 1111 0 to extol... 42 fnendly -Vr.l)"'' no Yes . . . . 3 1948 . . 
8(1 IIU I U>yoce II. 811 IU oouple 54 . dec'd no Yes . . . . . 111'10 111411 

81 112 I U>yoce K \II) . IU . lll l'nen<Jiy Urayva no es . . . . I \lUI IIIJ' 11148 

88 114 u...e K 91 IU Ulher 4~ l'nendly Munqapo no ,.. . . . . . . 19Jc 11148 

89 u _K 91 . I . • _ Hostale Paaqava no Ar . . . . . . . _19JJ 

90 178 u....s K 9J 6 6 Other 29 Host ile Paaqava no Arr . . . . . _1933 . _1948 

'JI 180 Kyo: II. 114 . ) . 99 Friendly dcc'd no AI' . . . . . 1948 . . 
91 182 Malkl II. II) . 8 . 25 Hosule dcc'd no Ar . . . . 11148 . . 
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~j 1114 I Sun K 96 4 8 e .. cn ... 40 Hostole dec d no Air . . . . . 1948 . . 
94 l~o Masauu II. 97 6 6 extol... 50 1 Fnendly Orayv• no Air . . . . . 1\ljj . 194~ 

II: I~X t'nkyas II. ~~~ . 5 . 58 1 Fncndly Munqap~ no M . . . . . 1\ljj . 194~ 

96 1\IU t'nkyas II. '1\1 ) J exten ... 48 I Fncndly deed no . . . . . . 194~ . . 
9~ 192 l'alkl L IOU . . Hostole aec·a no Art . . . . . . . . 
98 194 Badger _L WI . 4 . '1\1 HOSII e <lec·a no Art . . . . . . . . 
99 196 W~~ttCoy. L 102 . 7 . 'Ill _ _ Hooule dec'd no _A'I . . . . . . . . 

IIJIJ I \I~ WlllttCoy. L 103 4 6 rmclear JO _Hostile _dec'd no Ar . . . . . . . . 
lUI u L 104 . 0 . . . . no Ar . . . . . . . . 

_102 2011 bgte L JU: . 10 . '1\1 Hooue aec·a no Art . . . . . . . . 
)OJ _201 . G...-WOOCI_ _!116_ . 10 . '1\1 I Fncndly <lec·a no M . . . . . . . . 
104 203 G...-wood L 107 _II _w nuclear _J8 Fncndly Ora )'VI no M . . . . . . . . 
105 205 . l.izan:l L 108 . 9 . 99 Friendly dec'd no M . . . . . . . . 
100 w, i Kallllll L IU\1 ) • nuclear 35 Fnendly Orayvi yes M . . . . . . . . 
IU/ 'JJJI :Spider L IIU j J nuce.r: l'l HOSUe oatve a no ,.. . . . . . . . . 
108 21 I :Sun . 4 . J\1 Fncndty Munqapl no ,.. . . . . . . . . 

_109 2 . . '1\1 Fnendly oec·a no M . . . . . . . . 
110 790 L 113 . . 21 _l'ncndty Uri )'VI no M . . . . . . . . 
Ill 216 I l'lrrol M 114 . 10 . 99 Hooule dec'd no _Yes _I . . 2 1921 . 1948 
ll.l :ll ll'lmll M ID . . 99 . dec'd no Yes . . . .l 19411 . . 
II :ll~ lloAI!e M ItO 4 J.l utncr '1\1 I"Ocndly aec'd no Yes . j 1114ll . . 
114 :z:zu M . :l . • HOSU e Hoatve a no Yes . . . . . . 1896 

22: I ~tee~~ M 118 4 2 nuceor J8 Hosue l'aaq3VI no Yes . . . 1919 . 1921 
116 _224 L Reeld_ M 119 6 extcn . . . 40 Fncndly MWlQ3111 no es . . 1948 . . 
117 226 _M 120 . _6 . _99 . oec·d no _Yes . . . . 1912 . 1936 
II& .l.l8 I Kookop M 121 2 9 Other 55 Host•le Hoatvela no _M . . . . . . . 1932 
11\1 :LJU III.OOkop M IL.l a D nuclear 4& ostile Hoatvela no ,.. . . . . . . . 1\IH 
I:ZU :ZJ:l M I:LJ :l o ooupte 4) 

1 Fnen<Jiy Munqapl no Ar . . . . . . . 1\IJl 
12 2]4 1 Masauu M 124 0 lU nucear z:. ! Fncndly Uh)'VI no es . . . . I 1920 . 19J2 

_1_22 _23() ~un M 12) . II • 99 HOSIIIe aec·a no es I . . . ~8 . . 
123 238 IBIIdgcr M 126 . 10 • JO . dec'd no _Yes . . . I 19411 . . 
124 240 I Masauu M 127 9 7 extcn . .. 58 I Friendly dec'd no Yes . . . . ] 1\IJ:L 1114ll . 
ID 24:.! 1 Masauu M l:l& . D . '1\1 ll"ncndly deed no ea I . . . J 194& . . 
no 244 1 :sun M ll'l o nuclear :z I Fncndly Munqapl no es . . 1\IJ. . 19411 

_1~7 ~ Bow M 130 7 Uthcr 411 ll'nendly Uh)'VI no es . . 2 . 19211 )948 
128 2411 1 Bow M IJI 6 7 exten ... 60 I Friendly OrayYI no Yes . . . 2 • 19211 _1948 
129 250 1 :squasn M IJ:l o extcn . .. 50 Hostile Ho'atvela no Yes . . . . ] 1948 . . 
130 D:Z 1 :squasn M . 0 . 1\1 Hosue dtc'd no es . . . . 1114ll . . 

2J4 I :SPider N 1]4 I 3 nuclear Hostl e HO'alve a no ,.. . . . . . 19411 . . 
132 ]47 I ~tee~~ N 135 . II . n Hosule l'aaqiVI no 

-"-" 
. . . . . . 19: . 

IJJ 258 1 Piikya N IJO ~ extcn ... 41 Hostile Hoatvela no Art . . . . . 19411 . . 
IJ4 :LOO WlllttLoy. N L . • 4) ll"ncndty Munqapl no Art . . . . . 194& . . 
IJ) :zo:z Wiler Loy. N IJ8 4 4 nuc ear Hosue l'aaqiVI no Art . . . . . I~J . . 194& 
136 204 I L1Zan1 N IJ9 6 5 l.llhcr 4: I Fnendly Munqapl no Art . . . . . l~: . 1948' 
IJ, :zoo I L1Zan1 N 140 . 14 . 99 LFncndly occ·o no Art . . . . . . l~: 1948 
IJ8 268 lbl!le N 141 6 5 nuclear Jl Hosule _ __ Ho at vela no Art . . . . . . . 19T/_ 
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asauu IlK • nuclear _UD)'VI u · · · · · · · UUI/I IlK · • mcnruy UDyYI u · · · · · · · -- RR \l\l . Hostile dec'd u · · · · 
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lie om M""'I"P no · · · · · · · 
lie om ec'd m · · · · · · · WI lIIClear )'VI no · · · · · · · ILImd · tlOItJ • m es · · I 111)6 1941 

(> ru:Jar m es · IIl6I · · · m es · · · 111.16 · \W ru:ear TlaIOlY m es · · · · · · 
"'" UIhcr no es 2 · · · · 
'" """'''' no es · · · 
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'MaslUU TltncJ'1 MunqapI m .. · · · _ 3: 1/'Ilk _ · lJrayYI no · · · · · 11051:11: t""UQIVI no · · · 1 SInd om UrayYI 110 · · · · · · 15naII· ~ om u TlmOlY Urayv no · · · · · 11148 · I :;nat. · · 1I05I11e He ...~r. a no · · · · · Ill, 11141 
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with data on houses from photographic analysis. Female 

household heads each have an identification number assigned 

by Levy (in prep.). Four columns in Table 9 provide data on 

these women, including their clan, age, faction, and their 

location after the split (Oraibi, Ho'atvela, Paaqavi, 

Mu~qapi, or Kiqotsmovi). Because the senior woman in each 

household owns the house, only she was used in this portion 

of the study to identify household faction and destinati('~ 

ot the split. Titiev (1944~88-89) notes that husbands and 

wives typically acted as a unit during the split, but even 

in those cases where they did not, it is the movements of 

the house owner that are of most interest here. 

The remaining columns of Table 9 describe the houses 

and households owned by the female household heads. For 

each house (identified by number), columns record the number 

of rooms per house, the number of residents (if known), and 

household type (see Chapter 6). Five columns describe 

changes in individual rooms within each house before 1901 

(Periods 1 and 2) for those houses that could be seen in 

photos (in use, abandoned, etc); the final three columns of 

Table 9 describe changes in houses between 1901 and 1948 

(Periods 3 through 6) for houses in photographs. Dates in 

the last three columns are of the latest photograph in which 

the house is inhabited and the earliest photograph in which 
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it is abandoned or dismantled. 

There are far fewer photographs of Oraibi after the 

split than before, partly as a result of a ban on 

photography instituted early in the century at the Hopi 

pueblos (Lyon 1988). Photographers at Hopi religious 

ceremonies had become so intrus~ve and disruptive that they 

threatened the sanctity of these activities. Most 

photographs of Oraibi after 1900 were taken by tourists, 

rather than professional photographers, and very few show 

ceremonies. Aerial photography of Oraibi began in 1933, and 

provides important documentation of the progress of 

structure abandonment in the village (Figure 20). 

Change in individual rooms after 1906 was identified in 

photos in the same manner as it was for the pre-split peri~d 

(Appendix 2). A total of 112 rooms from 45 houses were 

observed in photos after the split (Appendix 2). Almost all 

of these rooms had also been observed before 1906, so 

continuing change was recorded. However, not all rooms that 

were observed before the split could be seen in later 

photos. Post-split photos were not available for some areas 

of the pueblo, and many rooms seen in earlier photos had 

been dismantled. Interestingly, a majority of the houses 

visible in ground photos both before and after the s~lit 

were owned by women associated with the Friendly faction 



Figure 20 - Oraibi, aerial view with Roomblock numbers 
indicated, 1933. Photographer unknown; may have 
been A. E. Douglass. Courtesy of Special 
Collections, University of Arizona 
~ibrary, Tucson (N241). 
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(58% of houses seen in photo~j, while only a third were 

Hostile (the rest were owned by women of unknown faction). 

Friendly residents may have been more amenable to having 

their residences photographed. 

Four aerial photos were used in the analysis. The 

earliest was taken in 1933 (U AZ N-4374), a low-level 

oblique view that provides great detail of rooms, but shows 

primarily the south end of the settlement. The second 

aerial was taken between 1933 and 1940 (MNA 72530), an 

oblique view from the north end of the pueblo. These two 

views, while not precisely contemporary, provide 

complementary views. A distant aerial taken in 1940 from 

the south (Peabody N32078) provides detail for only a few 

rooms at the southwest end of the settlement. Finally, 

stubbs' 1948 aerial, from which he produced a map (stubbs 

1950: Figure 27), is a plan view that shows the layout of 

the entire pueblo. 

Individual rooms were difficult to identify on aerial 

photographs, but often groups of rooms could be attributod 

to a particular household by their position in a roomblock. 

still more difficult was assessing whether intact rooms seen 

in aerial photographs were occupied or ab~ndoned. In some 

cases, holes in roofs and other signs of decay were used as 

evidence of abandonment. Several first-story rooms had 
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adjac~nt walled but unroofed areas and ground staining that 

indicated their use as animal pens. If no signs of decay o~ 

change in functicn were noted, the structure was assumed to 

be occupied. stubbs! 1948 map (8~ubbs 1950) indicates 

abandoned and intact rooms, as well as multiple stories. 

However, detailed study of the photograph from which his map 

was made (MNM 2624) showed several roofless rooms that 

stubbs had recorded as intact. 

In examining both intra-house architectural changes and 

settlement-wide patterns, four post-split periods are us~d 

(Table 1): Period 3: 1906-1912, Period 4: 1913-1925, 

Period 5: 1926-1937, and Period 6: 1938-1948. These 

periods are of rou~hly equal duration and are selected both 

because available photographs cluster within periods and 

because each period shows different patterns of abandonment 

and dismantling of oraibi structures. 

The photographic documentation available for these 

periods differs. For Periods 3 and 4, only ground 

photographs of individual roomblocks are available. The 

earliest photos after the split were taken in 1911 and 1912 

by Samuel E. Barrett and Stuart M. Young (a few of Young's 

photos date to 1909). Period 4 is documented by a number of 

photos taken by Wesley Bradfield in 1918 and by several 

unknown photographers in the early 1920s. 
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Period 5 includes both ground photographs and the two 

earliest aerial photographs. ~ost of the photographs of 

this period were apparently taken by tourists, although A.E. 

Douglass of the Laboratory of Tree-Ring Research 

photographed Oraibi in 1928 (during the 2nd Beam expedition) 

and in 1934. The 1933 aerial is also credited to Douglass, 

although he may have merely commissioned it. The 1933-40 

aerial, taken by an unknown photographer, dates to about 

1937. Period 6 is documented only by the two latest aerial 

photographs (1940 and 1948). 

Ground photographs provide information on changes in 

individual rooms and can be used to determine if houses are 

occupied, abandoned, or have been dismantled. Aerial photos 

generally provide no information on individual rooms, but 

can indicate whether houses are occupied, abandoned, or 

dismantled. Ground photographs provide information on only 

a few houses, while aerial photos have much greater coverage 

of the village, providing information on many houses. 

The result of this discrepancy between the type of 

information and the coverage provided by ground and aerial 

photos is as follows (Table 9, 10): 1) Data on changes 

in individual rooms within houses are available only for the 

first three time periods. 2) Because data on changes in 

houses (occupied, abandoned, dismantled) for the first two 
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periods come only from ground photographs, far fewer hcuses 

are included than in later periods. 

Because the focus of this chapter is on the effect of 

the social dynamics of the split and subsequent emigration 

on structures., the unit of analysis used most frequently is 

the house (a group of rooms) rather than the room. As 

discussed above, for each household identified by Titiev in 

Table 9, dates in the last three columns indicate the latest 

photo showing the house inhabited, the earliest photo 

showing it abandoned, and the earliest photo showing it 

dismantled. Unfortunately, for many houses, the earliest 

photos are aerials taken more than 25 years after the split. 

The number of rooms per house decreased during the post

split period, but if even a single room was inhabited, the 

house was considered to be occupied. 

THE SPATIAL ORGANIZATION OF ORAIBI SOCIAL GROUPS 

This section describes the apparent lack of spatial 

organization of two important and overlapping social groups 

at Oraibi: the clan and Hostile/Friendly factions. ~s 

discussed below, the spatial localization of house 

abandonment at Oraibi is not tied to residential patterns of 

clan or faction. 

The clan is considered by many ethnologists to be the 
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mc~~ impo::tant organizing element of Hopi social 

urganization (Chapter 6). Because of the importance of 

clans, early scholars of pueblo society expected that they 

would be spatially segregated in pueblo villages. This was 

not clearly the case among the Ropi villages (but see 

Chapter 6), especially Oraibi, although both Mindeleff 

brothers suggested that the passage of time and multiple 

construction and abandonment episodes had erased all traces 

of an earlier system of clan localization (C. Mindeleff 

1900, especially Plate XXVIII; V. Mindeleff 1891:104-108). 

Titiev's study of Oraibi also touched on the lack of clan 

localization, providing additional evidence for long-term 

stability of successive generations of households within 

houses (1944:51-52, ChaptpT 7). 

Titiev ascertained that the Oraibi split did not occur 

along clan lines (1944:87-89, Table 6). In only a few cases 

were clans entirely Friendly or entirely Hostile, and these 

cases were generally the clans of leaders. Titiev (1944:89) 

suggests that bonds between husband, wife, and children 

superseded those of the clan. He found that only 22 

households (17% of those for which he could obtain 

information) were divided by the split. 

Reexamination of Titiev's census data shows that of the 

171 households for which the determination could be made, 93 
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(54%) were Hostile and 78 (45%) were Friendly (Table 9). 

This include~ households in which the female head was 

deceased at the time of the split, but whose faction could 

be determined. Titiev uses only 131 ho~seholds (Titiev 

1944:89) for which complete data on affiliation of 

il~dividual household members could be obtained. Factions 

were not spatially localized (FiguLe 21). In many 

roornLlocks, several houses of the same faction might be 

adjacent; in other roomblocks, Hostile and Friendly 

households alternated almost randomly. The lack of 

patterning in clan and faction location contrasts markedly 

with the obvious patterns in the abandonment and dismantling 

of structures after the split, described below. 

THE LOCATION OF CEREMONIAL AREAS 

As demonstrated below, ceremonial areas at Oraibi 

provided foci of continuing occupation after the split. In 

this section, ceremonial areas important to spatial 

development at Oraibi are described. 

The importance of ceremonial areas even within 

abandoned settlements was illustrated in a number of 

ethnographic cases presented in Chapter 2. Similar patterns 

may be evident in two archaeological cases. Morenon (1972, 

1977 cited in Ciolek-Torrello 1978:105, 170, 218) found 



Figure 21 - Titiev's map of Oraibi with houses outlined and 
faction of female household head indicated. 
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functionally distinct zones at Salmon Ruins, an 11th-12th 

century pueblo in northwestern New Mexico. He suggests that 

ceremonial areas, as well other spari~l unit:s such as 

plazas, form focal points for community growth and 

activities. Ciolek-Torrello (1978) found a similar pattern 

of functional differentiation at the settlement level at 

Grasshopper Pueblo. Central zones at Grasshopper Pueblo 

contained most abandoned and special-function manufacturing 

and storage rooms while habitation rooms and ordinary 

storage rooms were located in peripheral zones. 

Most adults at Oraibi, male or female, belonged to one 

or more religious societies each of which controlled the 

operation of a particular religious ceremony. A single clan 

controlled both the ceremony and the leadership of the 

society (Titiev 1944:103), although society members were 

drawn from a number of clans. Ritual paraphernalia for each 

ceremony was housed in the "clan house," the lineage horne of 

the male head of the clan that owned the ceremony_ Kivas, 

the location of much of the religious activity in Hopi 

villages, were owned by the clans that built them (Titiev 

1944:104), so that particular ceremonies were associated 

with specific kivas. 

Informants reported to Mindeleff (1891:117) that, in an 

ideal village, kivas were located in the center of an 
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enclosed court with houses built on every side to protect 

them. Terraces should be situa~ed so people could see 

dancers emerging from the kivas. This ideal situation was 

net entirely the case at Oraibi, nor at many other Hopi 

villages. Emory Sekaquaptewa (personal communication, 1990) 

suggests that a central location might not be preferred for 

kivas because so much of the ceremony surrounding them is 

secret. 

Ceremonies lasted for many days and most activities 

were performed inside kivas, especially during the winter. 

In warmer weather, dances that formed the public portion of 

many ceremonies were held outdoors. Titiev (1944:127, 132, 

151) refers to "the plaza" as the location of most of the 

outdoor dances at oraibi, yet photographs show that Oraibi 

had two plazas where important ceremonial activity took 

place: the Main Plaza and the Snake Dance Plaza (Figure 6). 

The Main Plaza is the area enclosed by Roomblocks 4, 7, 

u~~ J (Figure 6). As discussed in Chapter 7, Roomblocks 4 

and 7 may be the oldest in the village. The Snake Dance 

Plaza comprises the southeast end of the village, an area 

bordered by portions of several of the older, large 

roomblocks and by several of the small, new roomblocks shown 

on Titiev's map. While the older roomblocks are east-facing 

like almost all others at oraibi, the newer structures 
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bordering the Snake Dance Plaza are not. The older 

roomblocks bordering the Snake Dance Plaza on the west are 

the southern sclctions of Roomblocks 4 and 7 (Figure 6). The 

south end of Roomblocks 10, 11, and 12 form a northern 

border for the plaza, but the houses in these roomblocks are 

east-facing, and do not directly overlook the plaza. 

Roomblocks 41
, E/F, and K/L/M are constructed along the 

eastern and southern borders of the Snake Dance Plaza. 

Roomblock 41 was present when Mindeleff mapped Oraibi, but 

Roomblv~ks E/F and K/L/M were built between 1887 and 1901 

(Figure 6); all three face west and north toward the plaza, 

and are the only roomblocks that do not face east. The 

construction of new roomblocks facing the Snake Dance Plaza, 

ignoring the normal eastern orientation of most Hopi 

structures, suggests that this plaza may have been 

developing as an important ceremonial area in the village 

during the 1890s when these roomblocks were constructed. 

Before the split, Oraibi had 13 kivas (Titiev 1944:245; 

Whiteley 1988:63), more than at any other Hopi village. 

Numerous kivas apparently accommodated both the large 

population at Oraibi and the factionalism that had resulted 

in duplicate performance of some ceremonies (Mindeleff 

1891:134-135, Eggan 1950:105; Titiev 1944:80; Whiteley 

1988:69). Eight of these kivas were considered "important" 



229 

because they housed the most important ceremonies. Five 

were "common" kivas, because they did not house important 

ceremonies (Titiev 1944:245). The kivas were scattered 

throughout the village, although 5 were concentrated on the 

Snake Dance Plaza {Figure 6). The latter 5 kivas were 

"important" kivas, including the "Chief Kiva" (Sakwalenvi). 

The three other "important" kivas were Kwan Kiva, (in front 

of Roomblock 12), Hawiwvi Kiva, (in front of Roomblock 9) 

and Taw Kiva, (between Roomblocks 6, 7, and 10). 

Both the Main Plaza and the Snake Dance Plaza were 

ceremonially significant areas at Oraibi before the split. 

Evidence that the Main Plaza has a longer history as public 

space than the Snake Dance Plaza is based primarily on the 

apparent antiquity of roomblocks surrounding the Main Plaza 

and the construction of new roomblocks facing the Snake 

Dance Plaza, ignoring the usual eastern orientation of other 

village structures. It is unlikely that factionalism was 

involved in the location of these new roomblocks, as they 

included both Hostile and Friendly houses (Figure 21). 

However, shifts in the location of kivas, especially 

important kivas, may have influenced the use and importance 

of these two public areas. Unfortunately, there is no 

information about the number and location of kivas at Oraibi 

before 1887, although after this date there is some evidence 
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for shifts in kiva location and importance. 

There is little information on the antiquity of 

Oraibi's 13 kivas. Mindeleff (1891:135) reports that 

construction of new kivas was rare, yet the Kachina clan had 

built one within a year or two of his visit. This is 

presumably the Katsin Kiva (Titiev 1944:245), probably 

located in front of Roomblock 3. A photograph taken by H.R. 

Voth shows remodeling of the Snake Kiva during the 1890s 

(ASM 573), which may signal a change in kiva ownership 

(Titiev 1944:104), although this is not always the case. 

The title of Chief Kiva apparently shifted from Tsu (Snake) 

Kiva to Sakwalenvi Kiva between the time of Mindeleff's 

visit and the 1890s (Mindeleff 1891:137; Titiev 1944:245). 

Even though the ideal village organization described by 

Hopi informants was terraced roomblocks surrounding a plaza 

with kivas, no kivas were located on the Main Plaza; it is 

not known if kivas were ever present there. Topographic 

conditions often explain the placement of kivas at Hopi 

villages (E. Charles Adams, personal communication, 1990), 

and may have precluded construction of kivas on the Main 

Plaza but facilitated construction on the Snake Dance Plaza. 

The locations of kivas and public plazas may have 

shifted over time, but certainly the Main Plaza and tr~ 

Snake Dance Plaza were the most important public areas at 
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least as early as the late 19th century. The location of 

these ceremonially significant areas apparently shaped the 

direction of settlement growth and, as discussed below, also 

shaped gradual settlement relocation and abandonment. 

ARCHITECTURAL CHANGE AFTER 1906 

In the following discussion, two different aspects of 

architectural change are examined at Oraibi after 1906. 

First, change in individual rooms, especially in occupied 

houses, is examined using data primarily from ground 

photographs (Table 10). Changes observed include a decrease 

in the number of rooms per house, the dismantling Qf upper

story rooms, and rebuilding of larger, first-story rooms. 

These changes are primarily the result of EuroArnerican 

influence on Hopi architectural styles. Second, patterns in 

the occupation, reoccupation, abandonment, and dismantling 

of houses are examined using both ground and aerial 

photographs. Several trends develop over time: (1) 

continued use and remodeling of Hostile houses by remaining 

Friendly residents, (2) concentration of remaining 

population around ceremonially significant areas of the 

village, and (3) dismantling of houses in areas remote from 

ceremonially significant locations. 
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Table 10 
Summary of Architectural Change for Rooms and Houses: 1902-1948 

1902-1912 1913-1925 1926-1937 19~:3"1948 

# Rooms in Use 
First story 20 17 14 
Second story 19 13 5 
Third story 22 12 6 
Fourth story 2 

Total 63 42 25 

t Rooms Abandoned 
First Story 6 5 4 
Second story 6 6 5 
Third Story 2 6 3 

Total 14 17 12 

# Rooms Dismantled 
First story 3 7 
Second story 3 6 5 
Third Story 8 9 9 
Fourth story 1 2 

Total 15 24 14 

# Rooms Rebuilt 
First story 4 7 4 
Second story 3 3 
Third story 1 1 

Total 7 11 5 

# Rooms New 
First story 1 2 

Total 1 2 



Table 10 continued 

1902-1912 1913-1925 1926-1937 

Houses in Use 
Friendly 
Hostile 
Unknown 

Total 

Houses Abandoned 
Friendly 
Hostile 
Unknown 

Total 

Houses Dismantled 
Friendly 
Hostile 
Unknown 

Total 

Total # Rooms 
Obs€,rved 

Total # !-louses 
Observed 

18 
8 
5 

31 

2 
2 
0 

4 

1 
0 
0 

1 

98 

36 

13 22 
8 20 
2 5 

23 47 

5 7 
0 6 
1 0 

6 13 

4 15 
6 36 
1 4 

11 56 

93 54 

40 *116 
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1938-1948 

14 
10 

4 

28 

2 
1 
0 

3 

21 
18 

3 

42 

73 

*Total includes houses occupied in 1940 and 1948 aerials 
photographs unless obviously rebuilt. 
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Architectural Change Within Houses 

The primary architectural change observed within houses 

after the split is a decline in the number of rooms per 

house, especially a decline in the number of upper-story 

rooms. In each time period, about one-third of all occupied 

houses (that can be observed) have abandoned or dismantled 

rooms (Table 11). Because the same houses are observed in 

detailed photographs for each time period, the net result is 

a decrease in the number of rooms per house. More than 80% 

of the rooms abandoned or dismantled in each time period are 

upper-story rooms (Table 10). Again, because the rooms 

observed in each time period are the same, the number of 

upper-story rooms in each house declined through time. 

As discussed in Chapter 7, the trend away from multi

storied residences at Oraibi may have begun as early as the 

1890s as a result of the declining need for defense, the 

introduction of EuroArnerican building materials, changes i n 

the nature of stored goods, use of wagons to procure larger 

roof beams, and the introduction of the wood-stove. The 

trend seems to have gained momentum in the early decades of 

this century. The decrease in the number of rooms per house 

suggests that either household size was decreasing or that 

new rooms were large enough to offset the loss of space. 

Data available for this study were not sufficient to explore 



Table 11 
Abandoned and Dismantled Rooms in Occupied Houses By story 

(based on ground photographs) 

1902-1912 1913-1925 1925-1937 Total 

FOURTH STORY 1 

THIRD STORY 8 4 5 17 

SECOND STORY 5 2 3 10 

FIRST STORY 3 1 2 6 

Total 17 7 10 3 

Total occupied 11 8 4 
houses with abandj 
dism. rooms 

% of all occupied 35.0 34.7 28.5 
houses 
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these relationships. 

Rooms seen in ground photos are generally front, east

facing rooms so that change in rear rooms is generally not 

visible. The 1933 aerial photograph (UA N 4374) suggests 

that in some houses, perhaps many, rear rooms (on the west 

side of the roomblock) were abandoned first while front 

rooms remained occupied (Figure 20; see Chapter 7); this is 

additional evidence of ~ decrease in the number of rooms per 

house. Furthermore, after the split, abandoned or 

dismantled rooms were not replaced. Only three newly 

constructed rooms were obse~~ed in houses after 1906, a 

sharp contrast with the previous period (Chapter 7). 

Although many rooms in houses were abandoned or 

dismantled, and very few new rooms were built after the 

split, remodeling was fairly common. A total of 24 rooms in 

14 houses (observed in detailed photographs) were rebuilt 

between 1906 and 1948 (Table 10). Most remodeled rooms were 

on the first story and often two or more rooms were combined 

to create a larger room (15 rooms resulted from the 24 

rebuilt rooms, Table 12). For example, during Period 3, 

first- and second-story rooms were combined into one large 

room at two different houses (Houses 132 and 133), creating 

not only greater room height, but larger interior 

dimensions. other remodelings combined two second-story 
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Table 12 
Rebuilt and Combined Rooms: 1902-1937 

Rooms Combined Household Number 
1902-1912 

434 ii 132 Hostile 
435 i :132 

438 h. 133 Hostile 
438 i 133 

356 ii 115 Unknown 
362 ii 116 Friendly 

186 i 68 Hostile 
187 i 68 

1913-1925 
359 i 116 Friendly 
360 i 116 

184 i 67 Friendly 
183 ii 67 
179 i 65 Hostile 

1926-1937 
517 i 160 Hostile 
518 i 160 

400 i 125 Hostile 
406 i new 126 unknown 
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rooms from two different houses (Houses 115 and 116) and two 

first-story rooms within the same house (House 68). In two 

of the three cases (from all four time periods) where rooms 

from different houses were combined, one house had once 

belonged to a Hostile household, and the other to a Friendly 

hcusehold or a household of unknown faction (Table 12). 

Both rebuildings occurred after 1913, suggesting that, by 

this time, appropriation of the spa~e (if not the building 

material) once owned by Hostiles was occurring. 

Architectural change within houses differed during pre-

and post-split periods, although the same four processes 

(abandonment, dismantling, rebuilding, and new construction) 

are observable. During pre-split periods, the most common 

change was new construction; numbers of abandoned and 

dismantled rooms were far outweighed by the numbers of new 

rooms. After the split, very few new rooms were built, 

presumably because of population decline wnd because 

reoccupation and rebuilding of abandoned rooms by remaining 

individuals was easier. 

Before the split, there were some indications of the 

trend toward larger, single-storied dwellings. About half 

of the abandoned and dismantled rooms were in upper stories, 

while half of the new and rebuilt rooms were first-story 

rooms (Table 4). After the split, this trend became 
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prevalent: 80% of abandoned and dismantled rooms in 

occupied houses were in upper stories, while most of the 

rebuilt rooms and all of the new rooms were first story 

(Table 10). Furthermore, combined rooms were more common 

after the split, probably the result of available space in 

abandoned houses in desirable locations. 

Settlement-Wide Patterns of ArchitEctural Change 

Although clans and factions were not spatially 

segregated, abandonment of Oraibi houses was spatially 

concentrated. Stubbs' map shows that by 1948, portions of 

only 12 of t~e original 24 roomblocks remain, although some 

isolated, single-unit rooms were constructed after 1906. 

Only 28 of the original houses recorded in Titiev's census 

can be identified in stubbs' photo, although another 19 (not 

unambiguously identifi~d) may also be occupied (Figure 22). 

In other words, less than one-fourth of the houses Titiev 

recorded at oraibi remained occupied in 1948. Most of the 

dismantled roomblocks are located at the eastern end of the 

pueblo, while occupied rooms are at the western end, as are 

the few new rooms. 

Interestingly, of the 28 original, identifiable houses 

still occupied in 1948, more than one-third (n=10) had once 

been occupied by Hostiles and only half by Friendlies (n=14) 



Figure 22 - Aerial photograph of Oraibi, 1948, with 
Roomblock numbers indicated. Photograph by 
Cutter-Carr Flying Service for Stanley Stubbs. 
Courtesy of Museum of New Mexico (#2624), Santa 
Fe. 
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(the remainder were indeterminant as to faction). A 

detailed examination of patterns of house abandonment 

suggests that structural considerations, the location of 

public ceremonial space, and reoccupation of Hostile houses 

by Friendly residents account for these patterns. 

The following section describes settlement-wide 

patterns of architectural change during each of the four 

post-split time periods (Figures 23 - 26). Trends in 

patterns of abandonment, occupation, and reoccupation are 

observable from the earliest time period and continue until 

1948. Explanations for these patterns, both technological 

and sociocultural, change through time. 

Period 3: 1906 - 1912 

Most of the 36 houses (21 Friendly, 10 Hostile, 5 

unknown) visible in photographs for this reriod were still 

occupied (Table 10). Only 5 houses (14%) appear to have 

been completely abandoned; only one was dismantled. While 

it would be expected that in the first few years after the 

split, Hostile homes would be abandoned and Friendly homes 

occupied, this is not entirely the case. Only two of the 

five abandoned houses had once belonged to Hostile women; 

the remainder had been under Friendly ownership. 

Furthermore, most of the homes once owned by Hostiles were 



Figure 23 - occupation and abandonment of houses 1902 -
1912. Titiev's map. 
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Figure 24 - occupation and abandonment of houses 19J.3 -
1925. Titiev's map. 
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Figure 25 - occupation and abandonment of houses 1926 -
1937. Titiev's map. 
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Figure 26 - occupation and abandonment of houses 1938 -
1948. Titievis map. 
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occupied. Normal domestic cycles and reoccupation of 

Hostile homes by Friendlies explain deviations from the 

expected pattern. 
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Two of three abandoned Friendly houses are not visible 

in photos before 1912 and may have been abandoned before 

1906 as the result of normal domestic proc~sses. In one 

case (House 24), the woman had one son but no daughters to 

inherit the house. She was dead before 1906, and the house 

was probably abandoned before the split. The other house 

owner (House 20) had two daughters; neither appears to have 

resided with her after the late 1890s. If the split had not 

occurred, both of these houses might have been reoccupied by 

other Oraibi residents, perhaps clan relations of the 

deceased homeowners. But the population decline resulting 

from the split apparently insured that these houses remained 

unoccupied. In the final case (House 67), the household 

moved to Munquapi. The house was in a roomblock surrounded 

by Hostile households and even though adjacent houses were 

rebuilt and reoccupied, apparently by Friendly residents, 

the split may have made conditions at Oraibi unpleasant 

enough that use of House 67 was discontinued (although it 

was later reoccupied - see below). 

Eight houses owned by Hostiles appear to be in use in 

1912 (Table 10). The cuntinued use of Hostile houses after 
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the split may be partly the result of reoccupation of 

Hostile houses by Friendly households who continued to 

reside at Oraibi. Four of the eight Hostile houses still 

occupied in 1912 had been extensively rebuilt; two others 

were rebuilt within the next six years. Although Whiteley 

(personal communication, 1989) has noted that Hostiles 

retained rights to their Oraibi homes and returned 

periodically to remove building material, photographic 

evidence suggests that, in some cases, houses were 

appropriated by Friendlies remaining at Oraibi. 

Two of the eight Hostile houses that appear to have 

been occupied but were not rebuilt had ~een owned by 

residents who went to Paaqavi. By 1912, these individuals 

had been gone only three years. Both houses appear 

dilapidated and may be vacent; one (House ~18) was rebuilt a 

few years later; the other (House 85) was abandoned. In 

1912, their original residents may have retained ownership 

from Paaqavi which was later relinquished. 

Explanations for patterns of occupation and abandonment 

in Roomblock 9 may be similar. Two kivas, Is Kiva and 

Hawiwvi Kiva, are located in front of Roomblock 9. When the 

Hostiles reoccupied Oraibi between 1906 and 1909, they were 

permitted to use only Is Kiva for their ceremonies (Whiteley 

1988:116). Roomblock 9 originally consisted of five houses, 
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four Hostile and one Friendly. Between 1906 and 1912, one 

Hostile house and the Friendly house were abandoned, one 

Hostile house continued in use, and one was rebuilt (the 

last house could not be seen in photographs). Even though 

the owners of the Hostile houses reportedly did not return 

to Oraibi in November, 1906 (they were Ho'atvela residents), 

it is possible that future Paaqavi restdents reoccupied and 

rebuilt these houses because of their proximity to the only 

kiva that they were permitted to use. However, Is Kiva and 

several of the houses in Roomblock 9 continued in use until 

the 1930s (see belcw), suggesting later reoccupation by 

Friendly residents who continued to reside at Oraibi. 

A pattern in the reoccupation of Oraibi houses is 

observed during this period that continues during following 

periods. It appears that, after the split, occupation 

focuses on ceremonially important areas of the village. 

six of the eight Hostile houses that are reoccupied are 

located arounl the Main Plaza or the Snake Dance Plaza 

(Figure 23). Hawiwvi Kiva and Is Kiva also seem to have 

been a focus for continued settlement. Two occupied Hostile 

houses are located in Roomblock 9 adjacent to these kivas 

and two houses abandoned here during this period were 

reoccupied af~er 1913 (see below). 

The abandonment of some kivas is first observed during 
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this period and may be related to patterns of occupation and 

abandonment of houses seen in later periods. Photographs 

taken by Young suggest that the Snake Kiva, the Sakwalenvi 

Kiva, and the Antelope Kiva, all located on the Snake Dance 

Plaza, were abandoned by 1912. Only Maraw and Hotsitsvi 

Kivas remained in active use on the Snake Dance Plaza. 

After the split, the Chief Kiva was no longer located on the 

Snake Dance Plaza, but probably at Tawa'ovi Kiva. As 

discussed below, direction of causality in kiva and house 

abandonment is not clear. Some kivas were undoubtedly 

abandoned at the time of the split but others were abandoned 

later as population continued to decline. A kiva located in 

an area surrounded by abandoned houses may have had a 

greater likelihood of being abandoned; alternatively, the 

abandonment of a kiva may have precipitated abandonment of 

nearby houses. 

Period 4: 1913-1926 

During the second decade after the split, the pace of 

abandonment and structure dismantling increased. Of the 40 

houses observed in detailed photographs, 23 were still 

occupied: eight originally under Hostile ownership, 13 owned 

by Friendlies (Table 10). Of the eight Hostile houses that 

had been in use between 1902 and 1912, seven were still 
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occupied and one was dismantled. One house in Roomblock 9, 

facing Is Kiva (House 65), originally owned by a Hostile 

woman, had been abandoned between 1902 and 1912 but was 

reoccupied and rebuilt after 1912. It was apparently 

appropriated, after the second departure of Paaqavi 

Hostiles, by a Friendly household. In the same roomblcck, a 

Friendly house that had been abandoned between 1906 and 1912 

was also reoccupied (House 67). This household had gone to 

Munquapi when the split occurred, and may have moved back or 

allowed their residence to be used by others. 

In seven houses, rooms were rebuilt, generally creating 

larger, first-story rooms (Appendix 2). All houses with 

rebuilt rooms were located either in Roomblock 4 or 7 

surrounding either the Main Plaza or the Snake Dance plaza 

(Figure 24). Two of the houses in which rooms were rebuilt 

had once been owned by Hostiles; the other four had been 

owned by Friendlies. Two rebuilding episodes combined rooms 

from different houses; in one instance, three rooms from two 

different houses were combined to create a single, new large 

room (Table 12). 

Abandoned houses were much more common than during the 

earlier period. Fifteen of the houses visible in 

photographs (43%) were abandoned between 1913 and 1925 

(Table 10). The pace at which structures were dismantled 
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also increased: 9 of the 15 abandoned structures were 

largely dismantled, presumably to provide building material 

either for rebuilt Oraibi structures or for nearby villages, 

especially Kiqotsmovi. Two other stnlct~res, originally 

abandoned between 1902 and 1912, were also dismantled 

(Houses 24 and 51). Houses that had once been owned by 

Hostiles were more likely to be dismantled (n=6) than those 

once owned by Friendlies (n=4); one dismantled house had 

been owned by a woman of unknown faction. 

A new pattern in the abandonment and dismantling of 

houses is visible during this period. Almost all (n=14) of 

the abandoned houses were located in roomblocks on the east 

end of the village (Roomblocks 10, 11, and 12). The gradual 

Friendly exodus from oraibi was underway by this time, as 

households relocated below Third Mesa to Kiqotsmovi or to 

Munquapi (Titiev 1944:94, Table 8). More than half of the 

abandoned structures belonged to Friendlies (n=10). Only 

five had once been the homes of Hostiles, and two had 

belonged to persons of unknown faction. Most of the 

abandoned Hostile homes had not been visible in photographs 

during the previous period and may have been abandoned 

earlier. 

Part of the reason for the abandonment of houses in 

eastern roomblocks more than a decade after the split may be 
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technological. structural problems would be created by the 

juxtaposition of abandoned Hostile homes and occupied 

Friendly homes. As discussed in Chapter 4, pueblo houses 

are clustered into roomblocks with adjacent houses sharing 

walls. If one house in a roomblock is abandoned and allowed 

to deteriorate or is dismantled, the structural stability of 

the adjacent house is compromised. Walls built for interior 

use may become exterior walls, subject to deterioration 

processes they were not designed to withstand (Adams 1976); 

intentional or unintentional filling of abandoned lower

story rooms can produce bulging of walls into adjacent, 

occupied houses and seepage of water from filled rooms can 

undercut walls of occupied structures (Adams 1976). 

Dismantling and removal of adjacent abandoned houses might 

provide some relief from such structural problems. 

However, maintenance problems may have caused the 

abandonment of many houses. Rebuilding and repair of 

structures were apparently concentrated adjacent to public 

ceremonial areas, although, as the next section shows, a few 

occupied houses remained in otherwise dismantled outlying 

roomblocks. 

Roomblock 12 provides a good example of the potential 

technological problems of abandoned and occupied houses in 

the same roomblock (Figure 27). The north end of the 



Figure 27 - Roomblock 12 showing abandoned and deteriorating 
houses. Photograph by W. Bradfield, 1918. 
Courtesy of Museum of New Mexico (#87311), Santa 
Fe. 
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roomblock was occupied by Hostiles who presumably abandoned 

their houses in 1906; the south end was inhabited by 

Friendlies. ~~o Friendly houses (Houses 20 and 24) may have 

been abandoned before the split (Appendices 1 and 2). It is 

likely that only four occupied (Friendly) houses remained in 

the roomblock in 1912 (Houses 21, 22, 23, and 25); three 

were adjacent and the fourth isolated among abandoned 

houses. All four houses ~ere abandoned by 1918 (Table 9), 

possibly because of problems maintaining them. Abandoned 

rooms were no longer maintained and, as they began to be 

dismantled, shared walls were probably compromised. such 

technological problems would have greatly increased 

necessary levels of maintenance and could have caused Oraibi 

residents in this roomblock to relocate. The Kwan Kiva, one 

of the eight "important" kivas at Oraibi, located adjacent 

to Roomblock 12, was abandoned between 1909 and 1918, which 

might have caused abandonment of adjacent houses, although 

whether the kiva was abandoned before or after the houses is 

not clear (Appendix 2). 

Another interesting pattern in the abandonment of 

structures during this period is the apparent dismantling of 

two and possibly three of the roomblocks located around the 

Snake Dance Plaza that were constructed during the 1890s 

(Roomblocks 41, pl/QI, and possibly EI/FI; Table 9, Figure 
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24). Of this group of roomblocks, only Roomblock KI/LI/MI 

remains. As discussed in the previous section, two kivas on 

the Snake Dance Plaza, one the Chief Kiva, were abandoned 

after the split. Although two of the five households that 

occupied the new roomblocks in this location were Friendly, 

the area surroundil1g the Snake Dance Plaza may have become 

less favorable for residence, possibly because of a shift in 

the location of ceremonial activities. 

Period 5: 1926 - 1937 

This period marked the third decade after the split, 

and while previously defined patterns of occupation and 

abandonment continued, changes are noted. Most importantly, 

some houses adjacent to public ceremonial areas were 

abandoned (Figure 25). Aerial photographs show that many 

roomblocks in the eastern and northern end of the village 

have been almost totally dismantled. Apparently both the 

pace of abandonment and the pace at which structures were 

dismantled increased. Of the 116 houses visible in aerial 

and ground photographs between 1926 and 1937, 70 (60%) were 

abandoned or dismantled and 47 (40%) remained occupied 

(Table 10). Of the abandoned houses, one-third were once 

owned by Friendlies, two-thirds by Hostiles. Of houses that 

remained occupied, almost equal numbers were once owned by 
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Friendlies (n= 22) and Hostiles (n=20). 

Since this period is the first for which aerial 

photographs are available, and many more houses are visible 

than in the two earlier periods, some clarification of 

abandonment patterns can be made. Before 1925, it was 

suggested that most houses that continued to be occupied 

were located primarily around either the Main Plaza, the 

Snake Dance Plaza or adjacent to Ha~iwvi and Is Kivas 

(Roomblocks 4, 7, and 9). This pattern continued after 

1926: almost two-thirds (n=25) of the occupied houses were 

loca·ted in these areas (Figure 25). However, there are no 

known photographs of roomblocks in the northern and western 

ends of the village for Periods 3 and 4 (Roomblocks I, 2, 

21, 5, 5', 6, 8, 81, and 121). Aerial photos taken in 1933 

and 1937 show several scattered houses remaining in the 

northwestern end of the sett.lement (Roomblocks I, I 2, 2, 5, 

51, and 6). Very few houses were occupied in the 

northeastern end of the village (Roomblocks 8, 81, and l21; 

Figure 25). Roomblocks in the extreme western end of the 

settlement (Roomblocks Y, V, W, X, and Xl), first recorded 

by Titiev, seem to be largely intact. "~'hese roomblocks can 

only be seen on the 1937 aerial photo and were not observed 

before this period. Unfortunately, individual houses can 

not be identified. 



256 

Comparing the location of occupied houses and original 

ownership shows that most of the occupied Friendly houses 

observed (70%) are located around the Main Plaza, the Snake 

Dance Plaza, or in Roomblock 9 adjacent to Hawiwvi and Is 

Kivas (Figure 25). However, only 40% of ~he houses once 

under Hostile o~~ership are located in these areas. Many of 

the occupied houses once owned by Hostiles are located at 

the western end of the settlement (Roomblocks 1, 2, ?1, 5, 

and 51). Because detailed photographs of these areas of the 

village are not available for earlier periods, it is unclear 

when these houses were reoccupied. Because most do not 

appear to have been rebuilt, it is likely that they were 

reoccupied shortly after the split, perhaps because 

unoccupied houses were no longer available in the more 

fdvored areas of the village (i.e. the Main Plaza). 

Changes in Oraibi s~ructures during this period were 

extensive. The east end of the village wa~ almost 

completely abandoned and was being rapidly dismantled 

(Figure 25); Roomblocks 12 and most of 13 were completely 

reduced. Roomblocks 10 and 11, also on the east side of the 

village had a fp-~ intact, but abandoned structures, but were 

mostly standing walls, especially in the 1937 aerial. 

Roomblocks 8 and 81
, in the northeast end of the settlement, 

were largely reduced although few photos of these two 



roornblocks are available before the first aerial in 1933, 

and they may have been dismantled earlier. 
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Although a major3ty of the abandoned and dismantled 

houses wer,e still in roomblocks at the eastern end of the 

village, 9 houses in Roomblocks 4 and 7, surrounding the 

Main Plaza, were either abandoned or dismantled (Figure 25). 

The continuing decline in population began to reduce 

occupation even in areas of the settlement that were 

previously favored. Even rebuilding slowed: only three 

instances of rebuilding, involving five rooms, are recorded 

for this period. 

Abandonment of houses at the southern end of Roomblocks 

10, 11, and 12, adjoining the Snake Dance Plaza, also 

indicates the abandonment of previously favored locations. 

However, the houses in this area were first seen clearly in 

the 1933 aerial and they may have been abandoned muc~ 

earlier. Two factors may explain why houses in these 

roomblocks, adjacent to the Snake Dance Plaza, might be 

abandoned. First, houses at the southern end of these 

roornblocks adjoin the Snake Dance Plaza, but do not overlook 

it, and may not have been used as viewing areas for 

ceremonial activities. Second, the abandonment of three 

kivas and several of the new roomblocks located on the Snake 

Dance Plaza before 1918 suggests that its ceremonial 
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importance may have been declining. It is not clear which of 

these factors explains the abandonment of the southern end 

Roomblocks 10, 11, and 12. 

Most of the abandoned houses visible during this period 

were largely or completely dismantled (70%) (Figure 25, 

Table 10). Hostile houses were only slightly more likely to 

be dismantled (71%) than Friendly houses (65%), suggesting 

that use of Hostile homes by their original residents as 

sources of building material had probably ceased. More than 

a generation had passed since the split, and many of the 

original owners of Oraibi houses may have been dead, and it 

is possible that their descendants did not retain rights to 

houses in the village. Rights to Oraibi houses by 

expatriate Hostiles may have been relinquished years 

earlier: many of the dismantled houses recorded in this 

period are first seen on the 1933 or 1937 aerial. Some may 

have been dismantled during earlier periods. 

The proximity of Kiqotsmovi (New oraibi) at the foot of 

Third Mesa may have increased the pace l.~ which structures 

were dismantled. As this new village grew, it attracted 

increasing numbers of immigrants from Oraibi (Titiev 

1944:94). Because the two villages are located close to one 

another, movement of building material from Oraibi to 

Kiqotsmovi would not have been difficult. The slower pace 
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of dismantling, especially during the first period, may have 

been because the villages of Paaqavi and Ho'atvela are 

located more than 7 miles from Oraibi, and movement of 

building material would have been more difficult. Greater 

access to wheeled vehicles (wagons or trucks) during the 

late 1920s and 1930s may also have been a factor. 

Dismantling of houses at Oraibi can be contrasted with 

the abandonment of Wa!pi, which did not involve structure 

dismantling. Residents of Walpi who moved to Polacca at the 

foot of First Mesa usually retained ownership of houses in 

the old village for use during ceremonies (Adams 1989:175-

176). In contrast, Oraibi Hostiles who established the 

villages of Ho'atvela and Paaqavi moved all ceremonial 

activity to these villages, severing their ties with Oraibi. 

A ceremonial cycle was also established at Kiqotsmovi, so 

that Oraibi households who relocated there presumably also 

shifted their ceremonial affiliation. There was no reason 

for departing households to attempt to maintain houses in 

Oraibi; they could be dismantled and the building material 

used elsewhere. 

There is increasing evidence during Period 5 that 

ceremonial locations in the village were shifting or being 

abandoned, although some of these changes had taken place 

earlier. The 1933 aerial photo shows 8 of the 13 kivas 
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originally reported at Oraibi. Five are still in use: 

Hotsitsvi and Maraw on the Snake Dance Plaza, Is Kiva and 

Hawiwvi in front of Roomblock 9, and Taw Kiva between 

Roomblocks 6, 7, 9, and 11 (Figure 25). All three abandoned 

kivas (Sakwalenvi, Tsu, and Naasavi) are on the Snake Dance 

Plaza. A map produced by the Laboratory of Tree-Ring 

Research in 1928 indicates that Hano Kiva and wiklapi Kiva 

were also abandoned at this time. Kwan Kiva at the far 

eastern end of the village had been abandoned by 1918. Two 

other kivas at the western end of the village are indicated 

on Mindeleff's map (Figure 2), but cannot be seen In the 

1933 aerial. Tawa'ovi Kiva, which may have been the Chief 

Kiva after the split (Titiev 1944:245), is probably located 

at the western end of Oraibi, adjacent to Roomblock 2, in 

front of the house of Talaskwaptiwa who was Chief of Oraibi 

for several decades after the split (Titiev 1944:83-95). 

The area around Tawa'ovi Kiva may have gained ceremonial 

significance and influenced occupation in this area of the 

settlement. 

Period 6: 1938 - 1948 

The 1940 aerial (Spencp. Peabody N32078) and Stubbs' 

1948 aerial (Figu~e 22) are the only available photographs 

of Oraibi for this period and they largely confirm patterns 
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of occupation and abandonment identified in the earlier 

p~riods. stubbs' photo is far more useful than the Sper.ce 

photo, in which only a few houses can be identified. Of the 

81 houses identified on stubbs' photo, 28 (35%) are occupied 

(another 19, not unambiguously identified, may also be 

occupied), three (3%) are intact but abandoned, and 50 (50%) 

have been largely dismantled (Table 9, Figure 26). Clearly, 

the abandonment of Oraibi continued during this decade. As 

noted above, half of the identified occupied houses were 

once owned by Friendlies and one-third by Hostiles (the 

remainder had been owned by women whose faction could not be 

determined, Table 10). 

The eastern end of the village consisted only of low 

rubble mounds (Figure 22 and 26). The ~argest remaining 

roomblochs were 4 and 7, surrounding the Main Plaza. Two 

kivas remained in use on the Snake Dance Plaza, but one 

(Maraw Kiva) was almost isolated among ruined structures. 

The other (Hotsitsvi) was close to Roomblock 4. The only 

other occupied kiva was Tawa'ovi Kiva in front of Roomblock 

2. In this roomblock, only the chief's house remained 

occupied and it continued to be occupied until at least 1961 

(Appendix 2). Both Hawiwvi and Is Kiva were abandoned, 

although two houses in Roomblock 9 may still have been in 

use. Taw Kiva was also abandoned. Many structures in the 



262 

western end of the settlement were inhabited, although 

individual houses cannot be identified. New houses, l:.'u:Ut 

further to the west, show in Stubbs' photo, but were not. 

included in his map. 

PATTERNS OF ABANDONMENT AND REOCCUPATION 1906-1948 

In the first few years following the departure of 

Hostiles from Oraibi, some Friendly households apparently 

moved into abandoned Hostile homes. While it is possible 

that some Hostiles, especially those who returned to Oraibi 

between 1906 and 1909, retained a degree of control over 

their homes, many Hostile homes were rebuilt in the first 

decade after the split, suggesting reoccupation by others. 

Further evidence of reoccupation of Hostile houses by 

Friendlies is the fact that rebuilding occasionally combined 

rooms that had previously been part of different houses, 

indicating that ownership of at least one of the combined 

rooms had been suspended. Coupled with the slow exodus of 

Friendly households to Munquapi and Kiqotsmovi, relocation 

of Friendlies resulted in the abandonment of many Friendly 

as well as Hostile houses. 

continued occupation of Friendly homes and reoccupation 

of Hostile homes was concentrated around public ceremonial 

areas, some of which may be the oldest parts of the village. 
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These areas are the Main Plaza, the Snake Dance Plaza, and 

the area in front of Roomblock 9 where Hawiwvi Kiva and Is 

Kiva are located. Houses at the western end of the village 

also continued to be occupied, and some new structures were 

built there. Growth of the village toward the west may have 

begun before the split, and continued after it. 

The eastern end of the village was gradually 

dismantled. Dismantling of structures became more frequent 

during the third decade after the split, probably because of 

the proximity of Kiqotsmovi where scavenged building 

material was used in new construction. A number of kivas 

were abandoned immediately after the split, and by 1948, 

only three of the original 13 kivas remained in use. The 

Chief Kiva was apparently no longer located on the Snake 

Dance Plaza, but at Tawa'ovi Kiva at the western end of the 

settlement. 

Abandonment of the eastern end of Oraibi and continued 

occupation or construction in the western end may be 

explained by several factors. First, occupation around the 

ceremonially important Main Plaza and abandonment of other 

areas was the most consistent trend observed. Second, after 

the split, a shift in ceremonially important locations in 

the settlement may have occurred. The abandonment of kivas 

on the Snake Dance Plaza and the probable movement of the 
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Chief Kiva to Tawa'ovi Kiva at the western end of the 

village may also have influenced areas of occupation and 

abandonment. Third, growth at the western end of the 

settlement may have been a trend as early as the 1890s, 

possibly as a result of topographical or ether conditions 

(Chapter 7). Finally, a high-level aerial photo dating to 

about 1934 (SCS #RG 114,no.846) shows that a road led from 

Kiqotsmovi to the top of Third Mesa, past oraibi and on 

toward paaqavi and Ho'tavela. Occupation and growth at the 

western end of the settlement may have been related to use 

of this road or other roads not visible on the aerial. 



CHAPTER 9 

CONCLUSIONS: ARCHAEOLOGICAL IMPLICATIONS OF 

ORAIBI ARCHITECTURAL CHANGE 
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Architecture at Oraibi during the late 19th and early 

20th centuries was dynamic. Rooms were abandoned, 

dismantled, rebuilt, and newly constructed. Several lines 

of evidence suggest that the rate of architectural change 

increased in the late 1800s. Some rooms were rebuilt as a 

result of EuroArnerican influences, and many new rooms and 

new houses indicate that the population was increasing. 

Methods of expanding room size suggest stability in the use 

of space by households. After the split, the trend toward 

large, first-story, EuroArnerican-influenced rooms increased, 

but at the same time, much of the village was being 

abandoned and dismantled. Houses that continued to be 

occupied, or were reoccupied, tended to be situated around 

ceremonial areas. Ownership rules apparently were suspended 

as abandoned Hostile houses were reoccupied by remaining 

Friendly residents. 

Many of the processes underlying constant architectural 

change at Oraibi also conditioned architectural change in 

prehistoric pueblos. Understanding these processes provides 

a dynamic model of structure use that is applicable to the 
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static archaeological record. This chapter evaluates 

archaeological methods of idehtifying those processes in the 

prehistoric record. The archaeological recognition and 

interpretation of architectural change at the household 

level and of instances of population increase and decline 

are discussed. Although processes of architectural change 

discussed here may be most applicable to prehistoric 

Southwestern pueblos, they should ~l~~ ~P applicable to 

prehistoric villages in other parts of the world, especially 

where construction and maintenance techniques are similar. 

INTRA-HOUSEHOLD ARCHITECTURAL CHANGE 

As discussed in Chapter 3, the identification of the 

household within the boundaries of architectural units is a 

problem of long-standing interest to archaeologists (Rock 

1974; wilcox 1975), and especially with the recent 

conception of the household as the primary adaptive unit in 

virtually all societies (Netting, wilk and Arnould 1984; 

wilk and Rathje 1982:61B). Architectural methods of 

identifying household units at prehistoric sites (Chapter 3) 

involve bond-abutment studies, the location of 

interconnecting doors, and the identification of functional 

"suites" of rooms that make up a household unit. The Oraibi 

study suggests that, within houses, habitation rooms may 
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undergo architectural change more frequently than rooms of 

~ther types. Furthermore, the effect of extra-local 

cultural influences on architectural change, evident at 

Oraibi, has implications for interpreting prehistoric 

pueblos. Evidence for continuity in tl~e use of space by 

puebloan households, demonstrated at oraibi, lends support 

to the use of some archaeological interpretive methods for 

identifying prehistoric household units (Chapter 3). 

Both ethnographic data (Chapter 2) and evidence from 

Oraibi indicate that habitation rooms tend to be modified 

more frequently than rooms of other types in villages of 

vernacular structures. More rapid deterioration from 

intensive use and greater need of fit between structure and 

residents partially account for this pattern. Remodeled 

habitation rooms may reflect domestic cycles which are 

household-specific, sometimes indicating an increase or 

decrease in household size (cf. Dohm 1990). 

Frequent remodeling might be used as one 

archaeological indicator of room function, yet the 

rebuilding episodes observed both in ethnographic cases and 

in the Oraibi example would be difficult to see 

archaeologically. As discussed with the Turkey Creek 

example (Lowell 1986), archaeological evidence of rebuilding 

is often limited to remodeling of floor features. Complete 
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rebuilding, as observed at oraibi, where walls were 

reconstructed, might reflect e~ther structural deterioration 

or changing architectural styles, as well as domestic 

cycles. Such extensive rebuilding, especially where rooms 

are completely dismantled and reconstructed, would be 

observable if some evidence of the original foundation 

remains. "Wall stubs" might be more likely with mud 

structures where foundations are often covered with 

deteriorating upper courses of mud; with stone construction, 

lower courses provide an important source of evidence for 

rebuilding if they are not co~pletely removed and replaced. 

At Oraibi, the adoption of EuroAmerican architectural 

styles caused an increase in habitation room size. A change 

in size of habitation rooms, observed in the prehistoric 

record, might be interpreted as an increase or decrease in 

average household size. Because many prehistoric 

southwestern pueblos were multi-storied, archaeological 

observation of upper-story habitation rooms is often limited 

(Adams 1983). Change in architectural styles at Oraibi was 

the result of several aspects of EuroAmerican influence: 

changing external social relationships that decreased the 

need for defense; availability of new technology, including 

EuroAmerican building materials, tools, transportation, and 

heating methods; and possibly change in SUbsistence systems 
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resulting in decreased need for storage. The most obvious 

aspect of the change in architectural styles was the 

conversion of first-floor storage rooms to large habitation 

rooms. As part of this process, upper-story habitation 

rooms eventually were djsmantled. 

Although the architectural changes observed at Oraibi 

were exclusively post-contact, architectural change as the 

result of culture contact situations is also likely 

prehistorically. In the prehistoric record, the conversion 

of first-floor storage rooms to habitation rooms would be 

archaeologically apparent in situations where some evidence 

of earlier construction types remains (wall stubs, areas of 

the site that were not extensively rebuilt), and also in 

changes in fixed features. The dismantling of upper-story 

rooms would be less archaeologically visible, unless room 

walls were rebuilt (thinner) so that upper stories would be 

technologically unlikely, and lower w~ll c~urses retained 

evidence of former multi-story construction. 

Explaining such changes observed in the archaeological 

record involves a number of lines of evidence. Decreasing 

need for defense might be suggested by the conversion from 

restricted to free access to ground-floor rooms. However, 

as suggested above, increased size of habitation rooms might 

indicate change in t~e size or organization of the resident 
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household. In the northern Southwest, the switch from large 

Chacoan rooms to small, compartmentalized rooms with Mesa 

Verde style architecture (R. Adams 1980:257), represents an 

analogous, but poorly explained, phenomenon. A contrasting 

shift to the use of larger rooms is documented by Reid 

(1973:128-129) at Grasshopper Pueblo; other lines of 

evidence suggest a decrease in household size (ciolek

Torrello and Reid 1974). Accurately attributing the changes 

obserJed at Oraibi to technological and perhaps sUbsistence

based causes would rest on accurate identification of the 

nature of the technological inputs and non-architectural 

evidence for sUbsistence change. 

Evidence for continuity in the use of space by 

households, indicated at Oraibi by spatially confined 

rebuilding episodes, extrapolated into the past, has 

important archaeological implications. It implies that 

household units, defined at prehistoric sites on the basis 

of bonded and abutted walls and interconnected doorways, may 

have long-term continuity. Although prehistoric 

architectural change is likely to have been frequent, most 

change would have occurred within defined residential units, 

especially because prehistoric sites tended to b2 short

lived. Remodeling episodes that are spatially confined 

would be additional evidence for identifying residential 



271 

units. Large population decline, discussed below, would 

affect ownership rules and continuity in the use of space 

but should be recognizable through other lines of evidence. 

OBSERVING POPULATION GROWTH ARCHAEOLOGICALLY 

The 1900 U.S. census and other evidence suggest that 

population at Oraibi was growing during the late 19th 

century (Bradfield 1971; Levy, in prep.). An increase in 

the rate of architectural change at Oraibi, especially an 

increase in rebuilding and new construction, supports 

indications of population growth. In some cases, individual 

houses were expanded by the addition of rooms, but most 

commonly after the late 1880s, new houses were constructed. 

The compact layout of pueblo structures, at least when 

population is growing, as at Oraibi, would tend to restrict 

expansion of the space occupied by a single household. 

Although houses can be expanded vertically, there are 

technological limits to such growth. Even prehistorically, 

spatial strictures may have limited size of extended 

families and encouraged "budding off" of nuclear familjes 

and the E.stablishment of new houses. 

Evidence presented here indicates that, at Oraibi at 

the end oi the 19th century, neolocal residence was a common 
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pattern. The age structure of the residents of the newest 

houses and other lines of evidence support the suggestion 

that young coupl~s initially resided matrilocally until the 

husband became integrated into the male work group of his 

wife's household (Emory Sekaquaptewa, personal 

communication, 1990). Although extended households were 

larger than nuclear households at Oraibi, the two household 

types did not have zignificantly different numbe~s of rooms 

(Chapter 6), which provides additional evidence that 

extended families were often only a temporary configuration 

during the developmental cycle of the domestic group. 

Recognizing the establishment of new households within 

settlements is critical for determining growth in settlement 

population. The Oraibi study differentiated the addition of 

rooms within houses from the establishment of new houses 

partially through census records but also from the 

observation of the contemporaneous construction of groups of 

rooms and the foundation of independent roomblocks. 

In the prehistoric record, identification of newly 

established houses would depend on analyses of room 

contemporaneity. Groups of co~temporaneous rooms forming 

functional sets (e.g., Dean 1969, 1970) that were temporally 

sequent to previous, still occupied units, would indicate 

newly established houses. Determination of room 
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contemporaneity (Chapter 3) is the most difficult part of 

the process. outliers that can be clearly identified as 

sequential to original settlement construction form a unique 

architectural category that suggests growth in the number of 

houses at a settlement. Because they are not incorporated 

into larger construction units, they may represent the 

latest architectural developments (Reid and Whittlesey 

1982). At both Oraibi and Grasshopper Pueblo, residents of 

outliers may have been younger, more recently established 

households. The establishment of outliers suggests that, 

because of population growth, habitation space within 

established roomblocks was no longer available. 

OBSERVING POPULATION DECLINE ARCHAEOLOGICALLY 

After the 1906 factional split, the population at 

Oraibi was halved. Changes in architectural style as a 

result of outside cultural influences (discussed above) were 

already underway. Dramatic population decline resulted in 

the abandonment and eventual dismantling of a large number 

of roomblocks. The Oraibi example suggests several 

principles that may be applicable to the abandonment of 

prehistoric Southwestern pueblos. Extensive rebuilding, 

especially combined with cessation of new construction, may 

signal significant population decline. Rebuilding that 
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combines structures once belonging to different households 

is a further indication of the suspension of rules of 

ownership and possibly population decline. Such rebuilding 

might be recognized by extensive changes in the boundaries 

of previously established sets of rooms, especially when 

many sets of rooms showed similar shifts in boundaries (see 

the Asvan case, described in Chapter 2). structure 

dismantling suggests both continued residence at the site 

and a nearby resident population. 

Extensive rebuilding that is spatially localized may 

help delineate ceremonially important areas of a prehistoric 

site (cf. Morenon 1972, 1977). Residences surrounding 

important ceremonial space may be the last to be abandoned. 

The Main Plaza at Oraibi was bounded by the oldest 

roomblocks in the village, which remained largely intact 

while much of the remainder of the village was abandoned. 

The continued importance of ceremonial space in greatly 

altered or abandoned villages in other cultures was 

demonstrated in Chapter 2. Extensive remodeling or 

rebuilding around ceremonial areas in prehistoric 

Southwestern villages, coupled with cessation of building in 

outlying areas, may signal a large decline in population. 

Archaeological indications of large population decline 

include cessation of new construction and the emphasis on 
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modification and rebuilding. A firm grasp of the sequence 

of construction throughout the settlement would be necessary 

in order to determine that intensive remodeling took place 

after the greatest extent of new construction. Bonding and 

abutting studies and chronometric techniques, especially 

tr~~-Ling dating, would provide some of the information 

necessary for reconstructing these events. Reuse of 

construction timber, documented at Oraibi (Bannister et al. 

1967), and typical of many settlements (Chapter 2), would be 

especially pronounced in situations of large population 

decline. However, reused construction timber can be 

identified in many cases (Ahlstrom 1985:629-631). Because 

ceremonial areas remain important when population declines, 

much rebuilding may take place in the oldest areas of a 

settlement, and rebuilding episodes would have to be 

distinguished. Fortunately, most prehistoric sites in the 

Southwest have a far shorter life-span than the 800 years 

suggested for oraibi, and should show far fewer rebuilding 

episodes. 

As discussed in Chapter 3, Reid (1973, 1978; Reid and 

Shimada 1982; also Ciolek-Torrello 1978; Montgomery 1990) 

has suggested the use of de facto refuse and room fill to 

identify abandonment sequence (the Reom Abandonment Measure, 

see Chapter 3). The Oraibi example suggests that in 
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residents remain both at the settlement and in the 

surrounding area, this measure may require some 

reevaluation. 

276 

Oraibi experienced a sudden population decline, but 

residents established new settlements close by. In this 

situation, scavenging would leave little de facto refuse in 

any rooms. Trash disposal in rooms and deliberate filling 

of rooms with trash would be most likely in those areas 

immediately adjacent to locations that continued to be 

occupied, assuming both that residents would not go great 

distances to deposit trash, and that rebuilding projects 

using trash fill would be in occupied areas. (Brew 1949:52-

3 suggests that trash at the Hopi pueblo of Awatovi was 

deposited in rooms because prevailing winds prevented 

disposal over cliff edges; possibly also a factor at 

Oraibi.) Furthermore, extensive dismantling of st:r:uctures 

would eliminate potential for room fill in m~ny other areas 

with early occupations. Large portions of the pueblo might 

be abandoned years before complete abandonment of the site, 

but not filled (see Burgh 1959:198). Dismantled structures 

might indicate continued occupation by a portion of the 

population, but could also be perpetrated by residents of 

nearby settlements. When Oraibi is finall~ abandoned, 
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removal of de facto refuse and dismantling of structures by 

residents from Kiqotsmovi can be expected to continue. 

One might expect that the "early abandoned" rooms most 

archaeologically retrievable at Oraibi will be those that 

are beneath the latest construction in the settlement: 

those rooms making up the "terraces" behind roomblocks 4 and 

7 (see Chapter 7), probably the oldest roomblocks at Oraibi. 

These rooms have been sealed by subsequent rebuilding. In 

other areas of the pueblo, low rubble mounds mark the 

location of previous roomblocks, and evidence of structures 

should remain here; in a few cases, especially with small 

roomblocks, houses appear to have been dismantled right down 

to the ground. 

The Oraibi situation, with partial rapid abandonment 

and movement of population to nearby areas, was probably not 

uncommon prehistorically in the Southwest or elsewhere. 

stanislawski (1973:382-384) suggests that faction~lism may 

have been the single most important cause of village 

abandonment in Western Pueblo society (see also Titiev 

1944:96). Short distance relocation of villages is a common 

practice among many groups, especially swidden 

agriculturalists (Chapter 2). The forgoing discussion 

indicates that such abandonments will be archaeologically 

indicated by a lack of de facto refuse and extensive 
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structure dismantling. Areas of extensive rebuilding 

combined with cessation of new construction in other areas 

of the site suggest significant population decline before 

final abandonment. The identification of partial, rapid 

abandonment within archaeological settlements has important 

implications for explaining the causes of abandonment as 

well as other aspects of settlement systems and social 

organization. 

Like all settlements, Oraibi has had a unique history. 

It is a settlement with a lengthy occupation span and it has 

been extensively influenced, especially since the late 19th 

century, by the modern industrial world. The present study 

examined only a small slice of the occupational history at 

Oraibi: the years between 1871 and 1948. Because the 

vernacular architecture at Oraibi and the structure of the 

settlement have much in common with prehistoric sites in the 

Southwest and in other parts of the world (especially the 

Near East and parts of northern Africa) it is an appropriate 

case study for examinating short-term architectural change 

and the effects o f population fluctuation on architecture in 

such settlements. An understanding of architectural change 

at the household level and population fluctuation at the 

lev el of the settlement is critical for interpreting p ast 
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social and economic systems. Architectural patterns 

identified at Oraibi should further the creation of 

archaeological methods for linking prehistoric architecture 

with processes of social and economic change in prehistoric 

settlements. 
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APPENDIX I 

DESCRIPTION OF ARCHITECTURAL CHANGE AT ORAIBI 1873-1906 

The following description of architectural change at 
Oraibi is based on examination of Mindeleff's map (Figure 2) 
and photographs dated between 1873 and i906 (Appendix 3). 
Rooms in photographs that could be located on Mincoleff's 
map were assigned room numbers using the numbering system 
devised during the Second Beam Expedition (Figure 5; see 
Chapter 5). Architectural change to identified rooms was 
recorded by examining sequences of photographs and comparing 
photographs with Mindeleff's map. See Chapter 5 for a 
complete description of methods used to assess architectural 
change. 

Architectural change to individual rooms is organized 
by roomblock, time period (Period 1: 1873-1887 and Period 2 
1888-1906; most roomblocks only have information from Period 
2) and house number (HHD # - see Figure 20 for location of 
houses). Roomblock numbers were assigned by Mindeleff when 
Oraibi was mapped in 1887 (Figure 2). Roomblocks with 
letter designations were constructed after 1887 and were 
recorded by Titiev (Figure 5). Por each roomblock, a list 
of the photographs used in the analysis is presented, then 
change to individual rooms is discussed. Occasionally, an 
introductory paragraph discusses change to the roomblock as 
a whole, or problems with interpreting change to the 
roomblock. 

Individual rooms are identified by room number and 
story (356 i = Room # 356, first story). ~f a room w~s 
constructed after 1887 (after Mindeleff's map was made), 
then the notation "n" is used, indicating a new room. The 
presence or absence of doors for each room is also noted 
(see Key, below). After all identified rooms in each 
roomblock and time period are discussed, a summary of 
architectural change within the roomblock is presented. 

KEY 

Photographs: 
Photographer, date of photograph (Institution, 

photograph number). For example: Hillers, 1879 
(Smithsonian 56395). See Appendix 6 for institutional 
abbreviations. A? after a date or photographer indicates a 
tentative identification. Multiple photographs by the same 
photographer taken on the same date are listed on the same 
line, separated by a comma. Multiple photograph numbers for 
the same photograph are listed, but not separated by a 
comma. When identical photographs were found at different 



institutions, both institution and photograph numbers are 
list~d with "; see also ••• " before the second photograph. 
In some cases, only xerox copies of photographs were 
obtained for this study. In these cases, "xerox" follows 
the photograph number. 

i, ii, iii and iv = room story 

* room shows architectu~al change between 1873-1906 
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(*) room probably experienced architectural change between 
1873-1906 

(108 ii) cooking/storage room 

Doors: 
D (1898) door present and approximat~ year door 

constructed 
D (M) door present on Mindeleff's map and in photos 
D (n/a) no information on presence of door -

potential door area not visible on photos or 
Mindeleff's map 

ND no door visible in photos of exterior wall or on 
Mindeleff's map 

D Door present in photos, but room not present on 
:·:indeleff 's map 

D(M:n/a) Door on Mindeleff's map, but can't tell if a 
is present in photos 

D(M) NO Door on Mindeleff's map, but not in photos 
ND(M):n/a No door on Mindeleff's map, and can't tell 

if there is a door in the photos 

Roomblock 1 1879 - 1887 

Photo: 
Hillers, 1879 (Smithsonian 56395) 

HHD 169 
551 i-No obvious change. Both Hiller's photo and 

Mindeleff's map show a door in this ground story room. D (M) 

550 ii - No obvious change. D (M) 

549 iii - No obvious change. A long, narrow room with 
a distinctive transom that can ~e seen in Hiller's photo and 
in photos more than 25 years later. D (M) 

HHD 168 
546 i-No obvious change. The room has no door. 
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Mindeleff shows a hatch cover. NO 

548 iii - Only a corner of this room is visible in 
Hiller's photos. It has a cornice. stairs along the south 
side of the room can be seen on Mindeleff's map. No changes 
in the room are obvious. D(K:n/a) 

HHD 167 
545 i-In Hiller's photo, there appears to be a door 

in this ground story room, however, the door does not appear 
on Mindeleff's map. He shows a ladder, which can also be 
seen in the Hiller's photo. NO 

544 ii - Only a small corner of this room is visible in 
Hiller's photo. There is no obvious changes between the 
photo and Mindeleff's map. D(M:n/a) 

543 iii - No obvious changes. A chimney se~n at the SE 
corner of the room can also be seen on Mindeleff's map. D(K) 

HHD 170 
*552 i n - On Mindeleff's map, the east wall of Room 

552 i abuts the middle of the north wall of Room 550 ii. In 
Hillers photo, there is only a low terrace where Room 552 i 
should be. It was apparently constructed after the photo 
was taken or else is a low, abandoned room even ~~ the 
1870's. ND(K):n/a 

Total rooms observed 
Ne\·; rooms 

Roomblock 1 and 11 1887 - 1901: 

Photos: 

9 
1 (11.1%) 

Voth, 1893-1902? (ASM 191 Voth # 919) 
Voth, 1893-1902? (ASM 3373 Voth # 878) 
Voth, 1989-1902? (ASM 657 Voth # 1754) 
Carpenter, 1901 (FM 186, 210, 227) 

There is no southeast view of this roomblock after 
Hillers 1879 view (Smithsonian 56395). Titiev's map, the 
Laboratory of Tree-Ring Research map and a Carpenter photo 
(FM 186) suggest that new rooms were constructed between 
Roomblock 1 and 11, connecting these two sets of rooms. In 
addition, it appears that another set of rooms was added to 
the northeast end of Roomblock 1, possibly connecting Room 
565 with Roomblock 1, as is shown on Titlev's map. Titiev 
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indicat~s that one room connected Roomblock 1 and Room 565 
(he labels it 5641

). He places one family in these two 
rooms (565 and 5641

). However, photos suggest that a whole 
suite of rooms was constructed in this location. 

HHD 165 
541/2 iii - No obvious change. A portion of this room 

is visible on Hillers photo and it can also be seen in 
Carpenter (FM 186, 210). stairs along the north wall 
leading from the roof of this room can be seen in the 
Hillers photo; in the Carpenter photo, they are gone. (The 
L-shaped wall in this position appears to be part of Room 
541 n ii). D(M) 

540/39 ii - No obvious change. See Carpenter (FM 186, 
210). Mindeleff shows tWCl doors and what appears to have 
once been a hatch. However, Mindeleff does not show 
partitions that would indicate that this was two rooms. 
Both doors are still visible. D(M) 

(*)536 i-The room is very low and may have been 
abandoned by 1901. See Carpenter's 1901 photos (FM 186, 
210). NO 

(*) 537 i-The room is ver:' low and may have been 
abandoned by 1901 (see Carpenter, FM 186, 210). A cooking 
room at the north end of Room 537 i (Room 538) may be 
visible in Hillers photo. ND 

HHD 166 
*541 n ii - This is a new room built between Room 541 

111 and Room 543 111. See Carpenter, Field Museum 210. 
Although Room 541 n ii is the same height as these other two 
rooms, the rooms below it cannot be seen in the Carpenter 
photo, so it cannot be clearly shown to be a third story 
room. Room 541 n ii is on Titiev's map. D 

*540 n i-This room can be seen on Titiev's map and a 
small part of it on Carpenter (FM 210). The front part of 
this room is visible on several Carpenter photographs (FM 
1 P 6, 206 and 198). It appears to be a one-story room that 
is as wide as both the first and second stories of the 
adjacent part of the Roomblocks (i.e. Rooms 537/540 and 
545/544). D(n/a) - new room. 

HHD 167 
543 iii - No obvious change. This room can only be 

seen in Carpenter (FM 210) and marginally on Hillers 
(Smithsonian 56395). It is apparently unchanged between 
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1879 and 1901. OeM) 

HHD 168 
548 iii - No obvious changes, possibly since 1879. It 

appears to have had a cornice in Hillers photo (Smithsonian 
56395), also in Voth photos (ASM 191, 3373) and in 
Carpenter's photo (PM 210). Stairs along the south side of 
the room, visible in Hiller's photo, are gone in later 
photos. OeM) 

547 ii - No obvious changes. Only a small corner of 
this room is visible in Voth (ASM 3373). O(M:n/a) 

*546 i-This room appears to have been extensively 
rebuilt between 1893 and 1901. In early photos {including 
Hillers, and Voth, ASM 3373), the east wall of Room 546 i is 
flush with the east wall of Room 550. In these early 
photos, Room 546 i has no door or windows. In a 1901 photo 
by Carpenter (FM 227), Room 546 i is set back from Room 550 
more than 1 foot and the east wall has a door and six pane 
window. A metal stove pipe protrudes from the roof. A 
small platform has been built up in front of Room 546 i and 
is outlined with I-course of masonry. 0 (1898). 

HHD 169 
549 iii - No obvious change. This may be the chief's 

house. It appears to be almost the same in Hillers early 
photos as it is in Carpenter's 1901 photo (FM ~27) although 
several vent openings have been added. OeM) 

550 ii - No obvious change. Roof beams that protrude 
above the door may be different between the Hillers 1879 
photo and Carpenter's 1901 photo (FM 227). D(M) 

*551 i-In Hiller's photo, this is a full-size, one
story room. By 1901, the room apre~rs to have been 
abandone~. It is only about three feet above ground level, 
there is no door, and no obvious hatch opening. NO (had been 
one in 1879). 

HHD 170 
554 iii - No obvious change. A double chimney at the 

southeast corner of the room shown on Mindeleff's map is 
visible on Voth's photo (ASM 191). The Voth picture may 
have been taken early to mid 1890's, as it does not show th8 
changes to Room .546 i that ar~ visible in the 1901 Carpenter 
photo (FM 227). Unfortunately, Room 554 iii is not visible 
in the Carpenter photo. D(M) 



553 ii - No obvious change. See Voth, ASM 191. But 
not visible in 1901 Carpenter photo (FM 227). D(M) 

HHD ~71 
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557 iii - No obvious change. See Voth (ASM 657). D(M) 

558 ii - No obvious change. See Voth (ASM 657). Only 
a small portion of this room and a cooking area are visible 
in the Voth photo, O(M:n/a) 

(559 ii) - A cooking room with stairs along the east 
face. These stairs are visible on Mindeleff's map and on 
Voth's photo (ASM 657). 

(*)560 i-This is a low room that may be abandoned. Only 
partially visible between two cooking areas in a Voth photo 
(ASM 657). Mindeleff shows a hatch entrance, but no hatch 
ladder is visible in the Voth photo. D (n/a) 

(*)561 i-This is a low room and it is possible that it 
is abandoned. Mindeleff shows a hatch entrance, but no 
hatch ladder is visibl~ in the Voth photo (ASM 657) or in 
the Carpenter photo (FM 227). NO 

HHD 172 
(563 iii) - Probably a ~0oking room. It is visible in 

Mindeleff's map, but appears to have been dismantled in 
Voth's photo (ASM 657) and in Carpenter's photo (FM 227) . 

564 ii - No obvious ch~~qe. D(M:n/a) 

562 i-No obvious change. In Mindeleff's map, it has 
a hatch entrance, a ladder from the ground to the roof, and 
a chimney at the northeast end of the room. In Voth's photo 
(ASM 657), a door appears to be present in the east wall, 
stairs have been added from the ground to the roof, and a 
cooking area has been added above the north end of the room. 
Room 562 i is not clearly visible in Carpenter's 1901 photo 
(P~ 227). D (after MindelefZ) 

HHD 173 
*56xx n ii back - This room has been added to the 

north end of Roomblock 1. See Voth photo (ASM 657). It 
probably ties to the north wall of Room 564 ii, although it 
is taller than Room 564 ii. It may also tie to isolated 
Room 565 (see Titiev's map). D (n/a) an interior room. 

*56xx n ii front - This room has been added to the 
north end of Roomblock 1. See Voth photo (ASM 657). The 
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lower story of this room (Room 56xx n i front) probably ties 
to the north wall of Room 562. The upper story (Room 56xx n 
ii front) ties to the new cook~ng area above the north end 
of Room 562 i, although Room 56xx n ii front is taller than 
the cooking area above Room 562 i. 
D - new room 

*56x n i-This room has been added to the north end of 
Roomblock 1. See Voth photo (ASM 657) and Carpenter photo 
(FM 227). It is attached to the front of Room 56xx n i 
front. No door is visible, but the room does appear to have 
a chimney at the southeast corner (see Carpenter, FM 227). 
D (n/a) 

Total rooms observed 
New rooms 
Rooms rebuilt 
Rooms abandoned 
Rooms dismantled 

Total % (new, rebuilt, abandoned) 

Roomblock 2 Changes 1887 - 1901 

Photos: 

24 
5 
1 
1 (4) 
o 

wittick, 18~O-1895 (MNM 16080) 

20.8% 
4.2% 
4.2 (20.8%) 

29.2% (45.8%) 

Carpenter: 1901 (FM 197, 198, 206, 210, 235) 
Voth, 1893-1902 (ASM 475 Voth # 1441) 
Voth, 1893-1902? (ASM 477 Voth # 1443) 
Voth, 1893-1902? (ASM 247 Voth # 1093) 

HHD 164 
*535 i n - A new 1st floor room has been built in front 

of room 535 i. A door was added to this room by 1901. See 
Wittick (MNM 16080) and carpenter (FM 197, 235). D (1892) 

535 i-No visible change, but the room has probably 
become a storage room, since it is now an interior room. 
Mindeleff shows a door or possibly a window or vent in the 
east wall, but this wall was covered by Room 535 i n. Room 
535 i n doesn't have l door until about 1901. The room is 
not clearly visible on any of the photos ex~~pt wittick (MNM 
16080). D (n/a) interior room. 

*534 ii n - A new 2nd floor room has been built above 
room 534 i. No second floor room is shown on Mindeleff's 
map, but this room appears on wittick's photo (MNM 16080) 
and Carpenter's (FM 197, 235). D - new room 
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HHD 163 
*533 ii n - This room is not clea~ly visible on any of 

the photos, but it can be glimpsed on wittick (MNM 16080) 
and Carpenter (FM 197). This appears to be a new 2nd floor 
room, however, it may be just an extension of 2nd floor of 
534 ii n. D(n/a) 

HHD 162 
*530 i n - A new 1st floor room built in front of room 

529. This room was apparently a foundation when Mindeleff 
mapped it. The room can be seen in wittick's photo (MNM 
16080) and in Carpenter's photo (FM 197, 206). It is 
possible that there are actually two first story rooms in 
this location, as this room protrudes to the east almost as 
far as Room 534 i n (see Carpenter, FM 206). D 

529 ii - No obvious change. See wittick (MNM 16080) and 
Carpenter (FM 197). D(M) 

(*)528 ii n - A new 2nd story was apparently being built 
when Mindeleff was there. It is not visible in any of the 
photos, as it is hidden by Rooms 527 ii and 529. D(n/a) 
interior room. 

527 i-No obvious change. This room has a four-pane 
sash window perhaps as early as 1895-8 when wittick's photo 
(MNM 16080) was taken. The window is clearly visible in 
Carpenter's photo (FM 206). ND? door or window on 
Mindeleff? 

(*)527 ii - See wittick (MNM 16080), Carpenter (FM 206, 
197). It is possible that this story does not exist and 
Room 527 is a single story room. This is suggested by the 
placement of the window. In that case, either the first or 
second story would have been abandoned and the remaining 
story rebuilt. ND? door or window on Mindeleff? 

HHD 161 
*525 i - Mindeleff's map may show a cooking room at the 

SE end of the roof of this room. It is not present in 
wittick's 1895-8 photo (l>~1·1 16080) and a stove pipe now 
visible there. By 1901, stairs have been added to the SE 
end (see Carpenter, FM 197). These are not visible in 
wittick's photo. A photo by Voth (ASM 477) shows Room 525 i 
with two six-palle sash windows. These windows were 
apparently not present when wittick's photo was taken, 
however they are difficult to see in the Carpenter photo. A 
difference in the number and shape of the roof beams seen in 
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the wittick photo (MNM 16080) and the Voth photo (ASM 477) 
suggests that Room 525 i was ~ebuilt between 1895-8 and 
1901. In the Wittick photo, t;.~;:- door is blocked. 
Unfortunately, the door is not vi~ible in either the 
Carpenter or Voth photos. ND1 door blocked1 

*524 ii - This room was appar.ently dismantled before 
the Wittick photo (MNM 16080) was taken. Partial wall 
remnants can be seen in Voth (ASM 247). D(M) ND 

522/3 iii - No obvious change. The room has two doors; 
one door filled with stones, 1890-95 (see Wittick, MNM 
16080); this door opened again by 1901 (see Voth, ASM 477 
o.nd ASM 247). 
D(M) one door on Minde1eff, two doors in photos, one 
blocked. 

(526 ii) - A cooking room. It was apparently 
dismantled by 1901 (see Voth, ASM 477 and ASM 247). 

HHD 160 
*517 i-By 1901, only a fraction of the room is above 

ground and it is probably abandoned. Compare wittick (MNM 
16080) with Carpenter (FM 197). ND 

518 ii - No obvious change. See Voth, (ASI1 475 and 
477). D(M) 

(519 iii) - Cooking room. The room looks like it is 
deteriorating in 1890-95; then it is rebuilt by 1901. 
Compare wittick (MNM 16080) with Voth (ASM 475, 477), and 
Carpenter (FM 197). 

520/521 iii - No obvious change. See wittick (MNM 
16080), Voth (ASM 475, 477), and Carpenter (FM 197). D(M) 
Mindeleff shows two doors, or door and window. 

*514 iii - This room appears to be deteriorating in 
Wittick's photo (MNM 16080). The roof gone by this time 
(1895-8); the entire room is gone by 1901 (see Carpenter 
197, Voth 475). D(M) NO on Mindeleff, the door is small and 
on east facing wall, so may be window. 

(516 ii) - A cooking room. No obvious change. See 
wittick (MNM 16080), Carpenter (Field Museum 197), and Voth 
(ASM 475). 

Total rooms observed 
New rooms 

16 
4 (1) 25.0% (31.3%) 



Rooms abandoned 
Rooms dismantled 
Rooms remodeled 

2 
1 
1 (.1) 

12.5% 
6.3% 
6.3% (12.5%) 
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Total % (new, abandoned, dismantled, rebui~t) 50.0% (62.5%) 

Roomb1ock 4 Changes 1879 - 1887 

Photos: 
Hillers, 1879 
Hillers, 1879 
Hillers, 1879 

HHD 124 

(Smithsonian 41831-A) 
(Smithsonian 56394) 
(Smithsonian 56395) 

*398 iii - Room 398 iii is present in 1879 (see 
Hillers, smithsonian 41831A); it is not present on 
Mindeleff's map. By 1887, only a second story room (Room 
398 ii) with cooking/storage area remains in this location. 
This cocking/storage area is visible in Hillers photos but 
is gone by the early 18903 (see SWM N 24333). Room 398 iii 
was apparently dismantled between 1879 and 1887. 0 

*397 iii - Mindeleff shows front (west) part of roof of 
397 iii deteriorating in 1887. Room 397 iii may have been a 
storage room before the 1880s because it was an int~rior 
room before 398 iii was removed. Room 397 iii was probably 
rebuilt in the late 1880s and may have become a habitation 
room. D(M:n/a) 

HHD 125 
400 i-No change? This room is not clearly visible in 

Hiller's 1879 photo. There appears to be a second story 
cooking area above Room 400 i in Hiller's photo (Smithsonian 
41831A) but it is not present on r-1indeleff's map. The 
cooking room was probably dismantled between 1879 - 1887. 
ND 

401 ii - No obvious change. (See Hillers, Smithsonian 
41831A; compare Unknown, SWM 24,333). D(M:n/a) 

402 iii - ~o obvious change. (See Hillers, 
Smithsonian 41831A; compare Unknown, SWM 24,333). D(M) 

HHD 126 
404 iii - No obvious change. (See Hillers, smithsonian 

41831A; compare Carpenter, FM 241). D(M) 
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406 i-Not clearly visible in Hillers (Smithsonian 
41831A). There appears to be a second-floor cooking/storage 
area over Room 406 in Hillers photo, but it is not shown on 
Mindeleff's map. It does appear in later photos, however, 
so Mindeleff may have missed it. Or it may have been 
abandoned and then rebuilt. D(M:n/a) 

407 i-No apparent change, although the room is not 
clearly visible in Hiller's photo (smithsonian 41831A). 
ND(M) :n/a 

HHD 127 
410 iii - May be getting a new roof in Hiller's photo 

(Smithsonian 41831A). It has a normal sized cooking area in 
front of it, that can also be seen in later photos (see SWM 
24,333) < However, on Mindeleff1s map, the cooking area is 
very narrow. OeM) 

409 ii - No obvious change, but the room is not clearly 
visible in Hiller's photo (Smithsonian 41831A). The cooking 
area in front of Room 409 ii seen in Hiller's photo 
(Smithsonian 41831A) is also shown on Mindeleff's map. It 
can be seen on later photos, too (see Unknown, SWM 24,333). 
NO(M) :n/a 

408 i-No obvious change. (See Hillers, smithsonian 
41,831A) NO 

HHD 128 
413 iii - N0 obvious change. (See Hillers, Smithsonian 

41,831A) 0 (M) 

414 ii - No obvious change. (See Hillers, Smithsonian 
418:.1A). OeM) 

414 i-No obvious change. (See Hillers, Smithsonian 
41831A). This is actually a separate first story room in 
front of Room 414 ii, but it was not given a separate room 
number. ND 

418 iii - No obvious change. A cooking area (in front 
of the south end of Roo~ 418 iii) which is visible in 
Hillers photos and i~ later photos, is not shown in 
Mindeleff, although wall lines appears thicker here, perhaps 
indicating some sort of structure. O(M:n/a) 

416 ii - No obvious change. (See Smithsonian 41831A). 
OeM) 
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415 i-No obvious change. (See Smithsonian 41831A) NO 

HHD 129 
421 ii - Nv obvious change, but not clearly visible in 

Hillers photo (Smithsonian 56394). A cooking area in front 
of this room is visible in Hiller's photo and on Mindeleff's 
map. D(M) 

422 i-No obvious change. See Hillers (Smithsonian 
56394). NO 

HHD 130 
423 i-No obvious change. A cooking area above the 

north end of this room is visible in Hiller's photo 
(Smithsonian 56394), and on Mindeleff's map. ND 

425 iv - No obvious change. 
visible in two of Hiller's photos 
56395) . 
D(M) 

HHD 131 

This fourt~! story room is 
(smithsonian 56394 and 

*429 ii - A second story for the west part of Room 429 
seems to be present in Filler's 1879 photo. It is not 
present in Mindeleff's map. It is again present in later 
photos, although at this time, it is clearly an extension of 
Room 432. D(n/a) 

HHD 132 
435 i-Not clearly visible in Hiller's photo 

(Smithsonian 56395), but it is apparently a wide single 
story room at the time of Hiller's photo. ND(M):n/a 

434 ii - Not clearly visible in Hiller's photo, but 
this room may have been expanded across part of Room 435 i. 
See Hillers, smithsonian 56395. D(M:n/a) 

*433 iii n - This room was .pparently built between 
1879 and 1887. In Hiller's photo (Smithsonian 56395), there 
is no 3rd story visible. D(M) no room in photos 

HHD 1.33 
436 i-No obvious change. It is apparently a wide, 

single story room at the time of Hiller's photo. ND(M?) may 
be blocked door on photo. 

437 ii - This room may have been expanded across part 
of room 436 i. See Hillers, Smithsonian 56395. D(M) 
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*438 iii n - This room was apparently built between 
1879 and 1887. In Hiller's photo (Smithsonian 56395), there 
is no third story visible. D (M) NO no room in photos 

Total rooms observed 28 
New rooms 2 7.1% 

3.6% Rooms dismantled 1 
Rooms rebuilt 2 (1) 7.1% (10.7%) 
Rooms abandoned 0 

Total % (new, abandoned, rebuilt) 17.8% (21.4%) 

Roomblock 4 Changes 1887 - 1901 

Photos: 
Unknown, l895? (SWM N24333 P6114) 
Fewkes?, 1895? (smithsonian 88-3470) 
Voth, 1898? (ASM #3251 Voth #472) 
Maude, 1898? (FM 2342; also MNM 90946) 
Maude, 1898? (SWM 22273: also smithsonian 88-18111) 
James, 1398? (Smithsonian 88-18117; also SWM N35053, 

P6158) 
wittick, 1898? (MNM 16397) 
Vroman, 1898 (PPL Vol 01 0125) 
Vroman, 1900 PPL Vol 10 #1040 1/2) 
Voth, 1893-1902? (ASM #655 Voth #1751) 
Voth, 1893-1902? (ASM #3061 Voth #138) 
Voth, 1893-1902? (ASM #887 Voth #1290) 
Voth, 1893-1902? (ASM #119 Voth #738) 
Voth, 1893-1902? (ASM #193 Voth #960) 
Voth, 1893-1902? (ASM #540 Voth #1524) 
James or Palmer, 1898 (Smithsonian 32357A) 
Pepper, 1896-1901? (NPS Neg 50-857 SWNM class #970.3) 
Pepper, 1896-1901? (NPS Neg 50-858 SWNM class #970.3) 
Pepper, 1896-1901? (NPs Neg 50-856 SWNM class #970.3) 
Carpenter, 1901 (FM 198, 208, 210, 214, 218, 225) 
Simpson, 1901 (MNM 37707) 
National Park Service, 1901? (MNM 38323) 

HHO 124 
397 iii - No obvious changes between 1887 - 1901. 

After Room 401 iii n is built, the stairs on the north side 
of the front of 397 iii (facing north) are removed. 
(Compare SWM N24333, Smithsonian 88-3470, Field Museum 218). 
D(M) 

HHO 125 
400 i-No obvious changes after 1887, except south 



facing stairs are added from the roof of 400 i to ground 
level (see SWM N24333). These are not visible on 
Mindeleff's map. ND(M):n/a 
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*401 iii n - This new third floor room built between 
about 1890 and 1898. (Compare SWM N 24333, smithsonian 88-
3470, Field Museum 2343 with smithsonian 88-18117, PPL D125, 
and FM 218). Room 402 iii is no longer an exterior room and 
may have been converted to storage. D 

HHD 126 
404 iii - No obvious change. A gutter is added to the 

north side of the east wall. (Compare Hillers, Smithsonian 
41831A with Carpenter, FM 218). D(M) 

*406 i n - This new room is added in front of rooms 
406/407. It is probably just one room. A cooking/storage 
area above the old room 406 i is still there although it is 
not shown in the Mindeleff maps. It may have been 
dismantled when Mindeleff recorded this area. (Compare 
Hillers photo with SWM N24333 and Vroman PPL D125.) In what 
is probably the earliest photo (Unknown, SWM N24333), a 
doorway in 406 i n appears to be blocked. An apFarently 
functional doorway may be present in Vroman's photo (PPL 
D125) which may have been taken several years later (in 
1898). D 

HHD 127 
410 iii - No obvious change (Compare Hillers, 

smith~onian 41831A with Unknown, SWM N24333 and Carpenter, 
FM 2 18). D (M) 

409 ii - No obvious change, although this room is not 
clearly visible. A cooking/storage area is visible in 
Hiller's photo (Smithsonian 41831A), on Mindeleff's map, and 
in later photos taken in the 1890's. The front part of the 
cooking area was partially walled up between 1879 and 
1890's. (Compare Hillers with Unknown, SWM 24333 and 
Carpenter, FM 208). D(n/a) 

408 i-No obvious change. A door was added in the 
late 1890's; only a hatch is present on Mindeleff's map 
(compare Unknown, SWM 24,333 with Carpenter, FM 208). 
D(1898?) 

HHD 128 
*414 i n - A new room is added in front of room 414 i, 

probably early in the 1890's. It is probably a storage 
room, as it does not have a door. NO 
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414 ii - No obvious change. A cooking area at the 
south end of the room has been removed (is visible in 
Hillers photo, smithsonian 41831A and on Mindeleff's map). 
stairs have been added between Rooms 414 ii and 416 ii. 
These stairs are not present in Hillers r~oto (Smithsonian 
41831A) or on Mindeleff's map, but they can be seen in a 
photo by Unknown (SWM 24,333). 
D(M) 

413 iii - No obvious ch~nge. A very distinctive 
chimney made of four pots has been added to front, south 
end. The chimney is not present in Hiller's photo 
(Smithsonian 41831A) or on Mindeleff's map, but can be seen 
in photos by Unknown (SWM N 24333), Fewkes (Smithsonian 88-
3470), James (Smithsonian 88-18117), and in a close-up shot 
by Pepper (NPS 50-858-SWNM). D(M) 

415 i-No obvious change. stairs are added to the 
front of the room between 1887 and early 1890s. These are 
not present on Mindeleff's map. (Compare Hillers, 
Smithsonian 41,831A with Unknown, SWM N 24333.) ND 

416 ii - No obvious change since 1879. Compare Hillers 
(Smithsonian 41831A) with Unknown (SWM N 24333). D(M) 

418 iii - No obvious change. A cooking/storage area in 
front of Room 418 iii appears in Hillers photos (Smithsonian 
56394 and 41831A) with a square east wall. In later photos 
in the mid-1890's, (Unknown, SWM N 24333; Fewkes, 
Smithsonian 88-3470; Maude, FM2342, etc.}, the east wall of 
the cooking/storage area is stair steps. The cooking/storage 
area is not shown in Mindeleff's map, however, Mindeleff 
does show a thick wall at the spot where the cooking/storage 
area should be. It may have been dismantled and rebuilt 
about the time of Mindeleff's visit. stairs along north 
ed0e of room are present in Hillers photo (Smithsonian 
56394) but gone by early 1890's (see Fewkes, smithsonian 88-
4370; James, Smithsonian 88-18117; Vroman, PPL D125; etc). 
D(M) 

HHD 129 
*422 i-Between 1879 and about 1895, the front wall of 

this room appears to have become slightly unstable. The 
room may have been abandoned by 1898 (compare Hillers, 
Smithsonian 56394 with James, Smithsonian 88-18117). A 
cooking area ~bove the room is visible in Hillers 1879 photo 
and in Mindeleff's map but is gone by mid-1890's (post 
sockets are still visible in wall N wall of room 416 - see 
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Unknown, FM 2342; Fewkes, smithsonian 88-3470). A small 
masonry wall above the N. end of the room (part of the 
dismantled ccc!cing!storage area) is visible in some mid-
1890's photos, then disappears '(compare FM 2342 and 
smithsonian 88-3470 with James, smithsonian 88-18117). 
Between 1898 and 1900, Room 422 i is rebuilt, combined with 
Room 423 i and a door and windQw are added. A low, 1-course 
high masonry wall appears in front of the new room (Compare 
wittick, MNM 16397 and Vroman, PPL 0125 with Vroman, PPL 
1040 1/2).0(1898) 

421 ii - While there is no conclusive evidence, the 
room may have been rebuilt between 1879 and 1898. The roof 
line appears higher and fewer roof beams protrude from the 
east wall. (Compare Hillers, smithsonian 56394 with Vr0man, 
PPL 0125) .O(M) 

(*)420 iii - This room is never clearly visible except in 
Carpenter's 1901 photo (PM 218). At this time, the door is 
blocked with a slab and it appears have a low ceiling. The 
room may be abandoned or ritual storage (Rick Ahlstrom, 
personal communication 1989). The door appears to be 
blocked with masonry in a Voth photo taken before 1898 (ASM 
3251). OeM) blocked in photo 

HHD 130 
*423 i-A cooking area above the south end of this 

room is visible in Hillers photo (Smithsonian 56394) and on 
Mindeleff's map but is gone by mid-1890's (see Maude, PM 
2342; Vroman, PPL D125). Stairs leading to the second floor 
rooms (421/424) are seen in Mindeleff's map and in mid-
1890's photos (see Maude, PM 2342; wittick, MNM 16397). 
Room 423 i can be seen in the process of construction in 
1898 photos (Vroman PPL 0125; wittick MNM 16397). By 1900 
(Vroman PPL 1040 1/2), the room has been rebuilt with Room 
422 i. As noted above, a door and a window are constructed 
in the new room and the room is fronted by a low, 1-course 
masonry wall. 0(1898) 

424 ii - No obvious change. See Maude (PM 2342), and 
Voth (ASM 3251). OeM) 

*425 iv - This room was probably dismantled between 
about 1887 and 1895. A room is visible in Hillers photo 
(Smithsonian 56394 and 56395) in this position, but it is 
not clear if it is a 3rd or 4th story room. Room 425 iv is 
not visible in any subsequent photos (see Voth, ASM 3251; 
Vroman, PPL 1040 1/2; Pepper, NPS 50-857-SWNM). OeM) but 
room gone in photos 
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425 iii - Photos taken in the 1890's show a 3rd story 
room above Room 424 ii that does not appear to be Room 425 
iv shown in the Hillers photos (Smithsonian 56394 and 
56395). Room 425 iii can be seen best in Voth (ASM 3251). 
It has not changed since Mindeleff's map was produced. 0 
interior room on Minde1eff 

HHD 131 
429 i - Mindeleff shows Room 429 i as a deep one-story 

room with a hatch opening. In 1890's photos, the room has 
been almost covered by Room 432 ii (see Carpenter, FM 208). 
A small vent in the east wall of Room 429 i appears to be 
blocked. Interestingly, Room 432 ii appears to cover much 
of Room 429 i in Hillers photo (Smithsonian 56394), too and 
it does not appear that Room 432 ii was rebuilt until the 
late 1890's. Mindeleff's map may be in error. NO 

*428 iii - This room was probably extensively rebuilt 
after 1887. It does not appear to be precent in Hillers 
photos (Smithsonian 56394 and 56395). Mindeleff's map shows 
it as a long, narrow room. In all 1890's pictures (and 
later) it appears to be an almost square room ' ... 7i th a square 
storage/cooking area in front, making it L-shaped. The 
storage/cooking room appears to be above the west part of 
Room 432 ii, (Compare Hillers, Smithsonian 56394 and 56395 
with Unknown, FM 2342 and Voth ASM 3061 and 3251). OeM) 

430 i-The changes to this room are unclear. After 
1887, the front part has become a shallow storage?? area 
with stairs to the ground. The stairs face north in Voth's 
photograph (ASM 3061 - this may be the earliest photo of 
this area after Hillers'). Then during the construction of 
Roorr 422 i and 423 i, the stairs are changed to face east 
out ,nto the plaza. (Compare Vroman, PPL D125 and wittick 
~ 16397 with Voth, ASM 3061). NO? possible door or window? 
on Minde1eff. 

(431 ii) - This was probably a cooking area. Mindeleff 
shows it as an L-shaped extension of Room 432 ii. But in 
what apparently the earliest photo of this area, Room 431 ii 
is no longer present (Voth, ASM 3061). 

*432 ii - In early 1890's it appears to b~ the same room 
seen in Hillers photo (compare Hillers, Smithsonian 56394 to 
Voth, ASM 3061, 3251). If this is true, then room 429 i was 
never the deep, narrow room shown in Mindeleff's map (see 
Room 429 i above). In the photos, Room 432 ii extends above 
Room 429 i and abuts Room 424 ii. It was apparently 
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reroofed and a cornice and two windows added between the 
late 1890's and 1901 (compare SWM 22,273 or Voth, ASM 3061 
with Carpenter, PM 210 or Voth, ASM 887). O(M) 

HHD 132 
435 i-No obvious change. The room has no door. (see 

M~ude, SWM N 22273; Voth, ASM 3061, 193). NO 

434 ii - No obvious change. (see Maude, SWM N 22273; 
Voth, ASM 3061, 193). OeM) 

433 iii - No obvious change. The cornice is present in 
earliest photos. (see Maude, SWM N 22273; Voth, ASM 3061, 
193).O(M) 

HHD 133 
*436 i-This room is dismantled and rebuilt in 1901 

along with 437 ii and 438 iii (see Carpenter #'s 198, 210, 
225). NO(M):n/a notation on Minde1eff may be door, probably 
window 

*437 ii - This room is dismantled and rebuilt in 1901 
along with 436 i and 438 iii (see Carpenter #'s 198, 210, 
225). OeM' 

*438 iii - This 
along with 436 i and 
225). O(M:n/a) 
Total rooms observed 
New rooms 
Rooms abandoned 
Rooms rebuilt 
Room dismantled 

room is dismantled and rebuilt in 1901 
437 ii (see Carpenter #'s 198, 210, 

31 
3 9.7% 

(1) (3.2%) 
7 22.6% 
1 3.2 

Total % (new, remodeled, abandoned) 35.5% (38.7%) 

Roomblock 4, Southwest End 1887-1902 

Photographs: 
James, 1396 (MNA 66.799) 
James?, 1896? (AHS 15768) 
Hildebrand, 1896? (MNA MS 168 71.257) 
Hildebrand, 1896? (MNA MS 168 MNA 71.259) 
Maude, 1896 (MNM 14424) 
Unknown, 1898? (AHS 15767) 
Matteson, 1898? (smithsonian T-1032) 
Voth, 1893-1902? (~SM #19 Voth #629) 
James, 1898-1901? (Huntington #1911 [4576]) 
wittick 1898? (MNM 16410) 
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Vroman, 1898? (Seaver V1643) 
Vroman, 1898 (PPL 01 0126, Vol 01 0118, Vol 10 #1059) 
Vroman, 1900 (PPL Vol 10 #1041) 
Mattison, 1900 (smithsonian 42189 B) 
Carpenter, 1900 (FM 177, 194, 223, 238) 
Rose, 1898-1901? (Smithsonian 79-4285) 
Vroman, 1901 (Smithsonian 32357-1) 
Matteson, 1901 (MPM SWM-1-G-170/44613) 
Matteson, 1901? (MPM SWM-1-G-657/88-1) 
Matteson, 1901 (MPM SWM-1-G-287/44657) 
Vroman, 1902 (Seaver V615) 
Pepper, 1902? (NPS Neg #50-853 SWNM class #970.395) 
Runke, 1902 (MNA MS 74- -28) 
Keystone View co., 1902? (MNM 89371) 
Monson, 1905? (Huntington Monson #164) 

HHO 119 
*376 i-The earliest photos of this room were probably 

taken by Hildebrand in about 1896 (MNA 71.257 and 71.259). 
The room has no door (Mindeleff's map shows a hatch opening) 
although a masonry pilar is visible in front of it. By 
about 1898, a door has been added next ~o the pilar (see 
James, Huntington 1911; Vroman, PPL 0118, Seaver V-1643). 
About 1900-1901, the room is rebuilt. At this time, the 
room above (Room 375 ii) is dismantled and Room 376 i 
becomes taller, taking up almost half the space previously 
occupied by Room 375 ii (see Matteson, MPM 88-1, 44613). By 
1902, Room 376 i has apparently been remodeled again, and a 
cornice is added to the roof (see Vroman, Seaver V-615, date 
verified with photo #67 in Webb and Weinstein 1973). 0(1898) 

*375 ii - In Hildebrand's 1896 photos (MNA 71.257, 
71.259), this room has a cooking room at the south end and a 
stairway along the north end leading to the roof (see also 
James, Huntington 1911; Vroman, PPL Dl18; Seaver V-1643; 
Voth ASM #29). The cooking area is shown on Mindeleff's 
map. By 1901, the room has been dismantled to allow Room 
376 i to be enlarged (see Matteson MPM 88-1, 44613; Vroman, 
Seaver V-615). OeM) 

374 iii - In Hildebrand's 1896 photos (~rnA 71.257, 
71.259), this room has a cooking area at the south end. The 
cooking area is not shown on Mindeleff's map. It was 
removed by about 1898 (see James, Huntington 1911, Vroman, 
PPL Dl18, Seaver V-1643; Voth ASM #29; Matteson MPM 88-1, 
44613; Vroman, Seaver V-615). Otherwise, the room appears 
unchanged until 1901. OeM) 



HHO 120 
380 iii - No obvious change. 

71.259), Voth (ASM #29); Matteson 
Vroman (Seaver V615). D(M) 

HHO 118 

See Hildebrand (MNA 
(MPM 88-1 and 44613); 
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*370 i-This room was dismantled before the earliest 
photos were taken in 1896 (see Hildebrand, MNA 71.257 and 
Maude MNM 14424). It is present on Mindeleff's map but in 
these early photos, there is a gap in the roomblock. ND(M) 
room gone by photos 

*367-369 ii - Mindeleff's map shows this area as one 
room that is deteriorating. Before 1896, it was extensively 
rebuilt with a wide cornice and stairs along the N edge of 
the room. See earliest photo taken in 1896: James, MNA 
66.799. D(M) 

HHO 116 
*362 i n - After 1887, a room was added in front of 

Rooms 367-369 i and north of Room 362. There does not 
appear to be a door, so it probably had a hatch entryway. 
See James, MNA 66.799 and Maude, MNM 14~~4. NO room not on 
Minde1eff 

*360 i-No visible change before 1896, but then 
rebuilt by 1898. Compare James (MNA 66.799) or Hildebrand 
(MNA 71.25~) with Vroman (PPL 0126) or James (Huntington 
1911). The slight jog in the front of the !."oom "is gone and 
a door h~s been added. In 1901, it is extensively rebuilt. 
The rebuilding process can be seen in Carpenter's photos (FM 
223, 238) and Vroman's photo (Smithsonian 32357-1). The 
door is moved to the center of the wall, two windows and a 
cornice are added. 
0(1898) 

*361 ii - This room is on Mindeleff's map, but is not 
in the earliest photo (James, MNA 66.799). In 1896, only a 
south-facing cooking area is left where this room once was, 
and there are stairs in front of the cooking area leading up 
to the roof of Room 362 ii. By about 1898, the cooking room 
has been removed (see Matteson, smithsonian T1032, wittick 
MNM 16410, Vroman PPL 0126 or 1041). In 1901 when Room 360 
i is rebuilt (see above), the stairs are removed (see 
Carpenter FM 223, 238, Runke, MNA 74- -28, or Pepper NPS 50-
853). D(M?) door on Mindeleff may be window - enters room 
362 ii, but 362 ii and 361 ii appear to be one room; room 
gone by time of photos 
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362 ii - No obvious change. It may have been a storage 
room before Room 361 ii was dismantled. It has a low door 
now, so it is probably a habitation room. Compare James 
(MNA 66.799 with Runke, MNA 74- -28). D(H)?- see Room 361 
ii. 

363 iii - No obvious change. A cooking/storage area 
has been added at the south end of the r0cm above Room 362. 
This cooking area is not present on Mindeleff's map. See 
James photo MNA 66.799 and compare with Runke MNA 74- -28. 
D(M) 

359 i-No change before 1896. The east wall of the 
room appears to have a window and a hatchway ladder is 
present (James MNA 66.799). In about 1898, a door with a 
two-chambered tLansom is added (see Matteson, smithsonian 
T1032 and MPM 44613). D(1898) 

HHD 117 
*365 iii - This room was apparently ~ismantled after 

Mindeleff's 1887 map was made but before 189~. It is not 
visible in the earliest photos (James MNA 66.799, or AHS 
15768). Den/a) 

HHD 115 
(358 ii) - This small room was probably a 

cooking/storage area. It was present in Mindeleff's 1887 
map, but gone by 1896 (James, MNA 66.799). Some remnants of 
it may be visible in James's photo. 

*357 n i-This room is not present on Mindeleff's map, 
but can be seen in James' 1896 photo (MNA 66.799). It has a 
door (the only first floor door in this end of the roomblock 
before 1896). About 1900, Room 357 n i may be rebuilt and 
combined with Room 351 i (and possibly with RoC'~'tl 350 n i). 
At this time, a door and window are added to the new, long 
room. Compare James MNA 66.799 with Vroman, PPL 1041, and 
Matteson MPM 44613. A raised platform in front of Rooms 357 
n i and 351 i is improved and another window is added to the 
new, long room, south of the door. (see Carpenter, FM 223) . 
D 

356 ii - No obvious change. Compare Hildebrand (MNA 
71.257) with Matteson (MPM 44613). DeM?) 

355 iii - No obvious change. Compare Hildebrand (MNA 
71.257) with Matteson (MPM 44613). The room appears to have 
an extra wide door in the Hildebrand photo (a possible 
ceremonial room?). In the Matteson photo, the door may be 
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partially blocked, making it normal width. D(M) 

HHD 114 
*351 i-No change before'1896. About 1900, Room 351 i 

is rebuilt and combined with Room 357 n i (compare 
Hildebrand MNA 71.257 with Matteson, MPM 44613. The room is 
probably extended to the east a few feet to match the east 
wall of Room 357 n i. At this time, stairs along the east 
wall leading to the roof or Room 350 ii are removed. It is 
possible that Room 350 n i is also part of the new, very 
long room. When the rebuilding occurs, a door and window 
are ad0ec. Later, about 1901, the platform in front of the 
new, long room is improved and another window is added south 
of the door. Compare Matteson (MPM 44657) with Carpenter 
(FM 177, 238, 223). D(1898) 

352 ii - No obvious change. 
71.257) with Carpenter (FM 177). 

Compare Hildebrand (MNA 
D(M) 

*350 n i-This new room has been added to the front of 
Room 350. It does not show on Mindeleff's 1887 map, but is 
present in James 1896 photo (MNA 66.799) and in Hildebrand's 
(MNA 71.257). After about 1900, the room may be combined 
with Rooms 351 i and 357 n i to make one long room (compare 
Hildebrand, MNA 71.257 with Matteson, Smithsonian T1032 
[work probably in progress], MPM 44613, and Carpenter 238, 
177. D(1898) room not present on Minde1eff. 

350 ii - No obvious change. It is a very small room, 
possibly for storage. Compare James (MNA 66.799) with 
Carpenter (FM 177). D(M) 

Total rooms observed 
New Rooms 
Rooms dismantled 
Rooms rebuilt 
Rooms abandoned 

Total % (new, remodeled, abandoned) 

Roomb1ock 4' 1887 - 1901 

Photographs: 
Mauc1e, 1896 (MID-! 14424) 

20 
3 15.0% 
4 20.0% 
4 20.0% 
o 

55.0% 

Unknown, 1896-1901? (AHS 15767) 
Matteson, 1898 (Smithsonian T-1032) 
Matteson, 1900 (Smithsonian 42189 B) 
Wittick, 1898? (MNM 16410) 
Vroman, 1898 (PPL Dl D126) 



Rose, 1898-1901? (Smithsonian 79-4285) 
Vroman, 1900 (PPL Vol 10 #1041) 
Carpenter, 1901 (FM 177, 194, 223, 238) 
Keystone View Co., 1902? (MNM 89371) 
Pepper, 1902? (NPS Neg #50-853 SWNM class #970.395) 
Monson, 1905? (Huntington 164) 
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The identification of the rooms in this roomblock is 
problematical. The key is the identification of Room 223 
ii. If this room has been correctly identified, ~hen the 
remaining interpretations are valid. Roomblock 4 faces 
north, rather than east as do most of the other roomblocks. 

HHD 81 
*221 ii - Apparently dismantled. It is clearly not 

visible in Monson's photo (Huntington 154) or Carpenter's 
1901 photo (FM 223). It does not appear to be visible in 
the earliest photos of this area, for example, Maude's 1896 
photo (MUM 14424). However, the Maude photo does show some 
rubble above Room 223 ii that may be the remains of Room 221 
11. A photc by Rose (Smithsonian 79-4285) may best show the 
rubble remains of Rooms 221 ii and 222 i. D(M) ND. 

*222 i-Apparently dismantled. It is clearly not 
visible in Monson's photo (Huntington 164) or Carpenter's 
1901 photo (FM 223). It does not appear to be visible in 
the earliest photos of this area, for example, Maude's 1896 
photo (MNM 14424). A photo by Rose (Smithsonian 79-4285) 
may best show the rubble remains of Rooms 221 ii and 222 i. 
ND(M) room gone in photos. 

HHD 80 
220 ii - No obvious c:~ange. This room appears slightly 

dilapidated, but a ladder still leads to the roof as late as 
1901. It also has a door in the north wall. See Maude's 
1896 photo (MNM 14424), wittick's 1898 photo (MNM 16410), 
Vroman's 1898 photo (PPL D126 and 1041), Mattison's 1900 
photo (Smithsonian 42189B), Carpenter's 1901 photo (FM 177, 
194, 238), Monson's (Huntington 164), Pepper's (NPS 50-853'. 
D(M) 

223 ii - No obvious change. Mindeleff's map shows a 
chimney at the southeast and northeast corners of this room. 
A distinctive chimney pot can be seen in all photos at the 
northeast corner, but not the southeast corner. In the 
earliest photo of this area by Maude (MNM 14424), the 
remains of Room 221 or of Room 220 ii ? appear above Room 
223 ii. D(M) 
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*224 i-Apparently dismantled. Mindeleff's map shows 
Room 224 i with a hatch entry. All p~otos of the area 
indicate that the original room has been replaced with a 
ground-floor storage area and that another first floor room 
has been built that parallels Room 220 (Room 220 n i). 
ND(M) room gone by time of photos. 

*220 n i-A new one-story room was apparently built to 
para~lel Room 220 ii. It is only partly visible in most of 
the photos of this area and may not be an occupied room. 
D(n/a) 

Total rooms observed 
New rooms 
Rooms dis~antled 
Rooms abandoned 
Rooms rebuilt 

Total (new, dismantled) 

Roomb1ock 7, SW End 1887 - 1902 

Photographs: 

6 
1 16.6% 
3 50.0% 
o 
o 

56.6% 

Hildebrand 1896? (NMA MS 168 MNA 71.258 and 71.259) 
Maude, 1896? (MNM 14422) 
James, 1896? (Huntington #1912 [4577]) 
James, 1898 (Smithsonian 88-18119) 
Wittick, 1898 (MNM 16413, 16427) 
Unknown, 1898? (UA Sp ColI. N11,202j 
Vroman, 1898 (PPL Vol D1 Dl18, Vol 10 #1059) 
Unknown, 1898 (LTRR No #; see also AHS 43693) 
Kemp, 1900? (smithsonian 88-18122) 
James, 1901 (SWM N35055 P6110) 
Carpenter, 1901 (FM 179) 
Vroman, 1901? (Seaver V-593) 
Vroman, 1902 (Seaver V-615) 
Rose, 1898-1901? (Smithsonian 79-4285) 
Matteson, 1901 (MPM SWM-1-G-170/44613) 
Voth, 1893-1902? (ASM #69 Voth #684) 
Voth, 1893-1902? (ASM #572 Voth #1561 - xerox) 
Voth, 1893-1902? (ASM #573 Voth #1562 - xerox) 

HHD 83 
225 i-No obvious change. See Hildebrand, MNA 71.258, 

and 71.259, Vroman, PPL Dl18, Matteson, MPM 44613, 
Carpenter, FM 179. ND(M):n/a 
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*225 n i-A new room has been built in front of Room 
225 i. It is not visible on Mindeleff's map, but can be 
seen in the earliest photographs. It has no door. See 
Hildebrand, MNA 71.258 and 71.259, Vroman, PPL 0118, 
Matteson, MPM 44613, Carpenter, FM 179. HO not on Mindeleff 

226 ii - No obvious change. See Hildebrand, MNA 
71.259, Vroman, PPL 0118, Carpenter, FM 179. D(M) 

HHO 84 
*228 i-This room is present on Mindeleff's map, but 

dismantled by the earliest photos cf the area (1896). See 
Hildebrand, MNA 71.259 and 71.258. It is being rebuilt in 
1901, combined with Room 229 i. See Carpenter, FM 179. 
ND(M): n/a 

*227 ii - This room is present on Mindeleff's map, but 
dismantled by the earliest photos of the area (1896). See 
Hildebrand, MNA 71.259 and 71.258. Room 227 i may still be 
in use: see Voth ASM 572 and 573. HO(K) qone by ~ime of 
photos 

*229 i-This room is not clearly visible. It can be 
seen best in Hildebrand, MNA 71.258, probably taken about 
1896. The room may be abandoned at this time. In 1901, it 
is being rebuilt as a larger room, including the space once 
occupied by Room 228 i. See Carpenter, FM 179, Vroman, 
Seaver V-593, and James, SWM N35055. ND(M):n/a 

(230 ii) - A cooking room. It is visible in the 
earliest (1896) photos of this area, then disappears about 
1898-1901 when Room 229 i is remodeled. Compare Hildebrand 
MNA 71.258, 71.259, Maude, MNM 14422, James, Huntington 
#1912, wittick, MNM 16413 with Carpenter, FM 179, James, SWM 
N35055, Vroman, Seaver V-593, and Kemp, smithsonian 88-
18122. 

(*)231(232) iii - In Hildebrand photos, probably about 
1896, (MNA 71.258, 71.259), this can be seen as a large room 
with door in the center of the east wall. See also Maude 
(MNM 14422). By 1898 - 1900, the room may have been 
rebuilt. Two windows have been added to the east wall, on 
either side of the door, and another door has been added to 
the south wall. The windows are present in an 1898 photo by 
wittick (MNM 16413), as is what appears to be the beginning 
of a cooking/storage room adjacent to Room 231 iii. This is 
the only photo in which this cooking/storage room appears, 
and it may have been removed shortly after this photo. The 
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doors and windows can be seen in Unknown, UA Sp ColI. 
N11,202, James, SWM N35055, Vroma~; PPL 0118, Vroman, Seave 
V-593, Kemp, smithsonian 88-18122, and Carpenter, FM 179. 
D(M) 

HHO 85 
*237 i-This room is not clearly visible, and may have 

been abandoned by 1898 - 1900. In the earliest photos 
(Hildebrand MNA 71.258 and 71.259, Maude, MNM 14422) the 
room appears to be of almost normal height, but is of 
unplastered masonry. By 1898 - 1901, only very low masonry 
walls are visible, and it is not clear if the roof is still 
present (see Carpenter, FM 179). Only one photo (Vroman, 
Seaver V-593) suggests that this room may have been 
refurbished. However, the Vroman photo was probably taken 
before the Carpenter photo and a refurbished Room 237 i is 
not visible in the Carpenter photo. ND(M):n/a 

*238 i-Not clearly visible, but may have been 
abandoned by 1898 - 1900. In the earliest photos 
(Hildebrand, MNA 71.258 and 71.259, Maude, MNM 14422) this 
room appears to be of almost normal height, but is of 
unplastered masonry. By 1898 - 1901, only very low masonry 
walls are visible; it is not clear if the roof is still 
present (see Carpenter, FM 179). D(M) ND 

(*)236 ii - In the earliest photos (Hildebrand, MNA 
71.258 and Maude, MNM 14422), this room appears to be in 
disrepair. There is a large crack in the wall and the room 
may even be abandoned. Then in about 1898, it appears to 
have been refurbished, a door is cut into the east wall, and 
the room has been plastered. See Wittick, MNM 16413, James, 
SWM N35055, and Carpenter, FM 179. D(1898) 

*235 iii - Between Mindeleff's 1887 map and the 
earliest photos of this room in about 1896, a 
cooking/storage area was added in front of the room on the 
north side. The room has a door and a transom on the east 
wall (see Hildebrand, MNA 71.258 and Maude MNM 14422). In a 
photo taken by wittick on August 22, 1898 (MNM 16413), the 
cooking room has been removed. In this photo, and also in 
another 1898 photo by Vroman (PPL 0118), the door frame 
appears to have been removed as if the door was being 
widened. In 1901, Room 235 iii can be seen being completely 
reroofed and remodeled in photos by Carpenter (FM 179) and 
James (SWM N35055). The completed room, with at least one 
four-pane glass window, can be partially seen in vroman 
(Seaver V-593). D(K) 
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HHD 86 
(239 ii) - This was apparently a cooking/storage room. 

It disappeared before the first photos of the area, although 
another cooking/storage room appears opposite to where Room 
239 ii used to be (see Room 240 i, below). 

(*)240 i-On Mindeleff's map, this room is shown as 
having two hatch openings and a small storage/cooking room 
along the south side of the roof. In two photos, one in 
1898, and the other probably before, this room appears to be 
in some disrepair, it is not plastered and the 
cooking/storage room is along the north side of the roof 
(see James, Huntington #1912 and Wittick, MNM 16413). The 
only other photo in which this room is clearly visible was 
taken in 1901 by Carpenter (FM 179). By this time, the room 
appears to be in somewhat better repair, although it is 
still not plastered. A door has been put into the south end 
of the east wall. Judging from the Carpenter photo, the 
north end of the room may be abandoned. 0(1898/1901) 

241 ii - No obvious change. The earliest photos are 
James, Huntington #1912 and wittick, MNM 16413, taken about 
1896 and 1898. In Carpenter's 1901 photo (FM 179) Room 241 
ii does not seem to have changed. D(M) 

*242/3 iii - Mindeleff's map shows this as one large 
room. It can be clearly seen in Wittick (MNM 16413). The 
east wall is plastered and it appears to be in good repair 
(see also James, Huntington #1912). However, in Carpenter's 
1901 photo of this area (FM 179), the door to Room 242/3 
appears to have been blocked with masonry. The room may be 
abandoned at this time. OeM) blocked by 1901 

HHD 88 
251 i-No obvious change. However, this room is only 

clearly visible in Rose, smithsonian 79-4285. 0(after1887) 

250/248 11 - No obvious change. However, this room is 
only clearly visible in Rosp, smithsonian 79-4285. A small 
corner of it can be seen in Carpenter, FM 179. OeM) 

(249 iii) - A cooking/storage room that is apparently 
unchanged between 1887 and 1901 (see Rose, Smithsonian 77-
4285). By 1901, the roof appears to be slightly dilapidated 
(Carpenter, FM 179). 

247 iv - No obvious change. It is a tall room and can 
be seen in two early photos (James, Huntington #1912 and 
Wittick MNM 16413). In the 1901 Carpenter photo (FM 179), 
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it appears unchanged. OeM) 

HHD 89 
254 iv - No obviou$ change. A bit of the room can be 

seen in wittick (MNM 16413). It is also visible in Rose 
(Smithsonian 77-4285), and Carpenter (FM 179). OeM) 

HHD 90 
258 iv - No obvious change. A bit of the room can be 

seen in W.ittick (MNM 16413). It is also visible in Rose 
(Smithsonian 77-4285), and in Carpenter (FM 179). OeM) 

Total rooms observed 19 
New rooms 1 5.3% 
Rooms abandoned 3 15.8 
Rooms rebuilt 4 (2) 21.1% (11.5%) 

Rooms dismantled 1 5.6% 

Total ~ 
0 (New, remodeled, abandoned) 47.4% (57.9%) 

Roomb1ock 7, West side, nort" end. Changes about 1887 -
1901/2? 

Photographs: 
Mindeleff, 1887 (Smithsonia~ 1854) 
Voth, 1893-1902? (ASM #106 Voth #725, ASM #3084 Vcth 

#169, 

#300, 
ASM #3086 Voth #171, ASM #3142 Voth 

ASM #3160 Voth #317 - xerox) 
Dorsey, 1902? (Smithsonian T-789) 

The west side of Roomblock 7 borders the Main Plaza, 
but because it is the. rear of the roomblock, rooms in 
photographs could not be located on Mindeleff's map. As a 
result, Second Beam Expedition room numbers and Titiev's 
household nUl~ers could not be assigned. Seven rooms seen 
in an 1887 photo taken by Mindeleff (Smithsonian 1854) are 
visiblp. in several Voth photographs taken between 1893 and 
1902 and one by Dorsey taken in 1902. The rooms are 
numbered 1x through 7x and architectural changes observed 
between the two sets of photographs are described below. 

Mindeleff notes (1891:76 and plate XXXIX) that 
Roomblock 7 was built on a terrace of abandoned rooms and 
broken masonry. This suggests that it may be one of the 
oldest roomblocks in the pueblo. The constructi0n rubblp-
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making up the terrace extends to the west of the roomblock, 
indicating that the location of the roomblock has gradually 
shifted eastward as new rooms were built on the east (front) 
side. However, Mindeleff's photo (Smithsonian 1854) shows a 
new room (5x) under construction that has been cut into the 
terrace and rests, apparently, on the original ground 
surface. Since these rooms are west-facing (the back of the 
roomblock), the presence of doors is not recorded, except in 
the description. 

1x ii - In the Mindeleff photo (smithsonian 1854), this 
room has a narrow door. The bottom of the door has been 
filled with several courses of masonry so that the opening 
is several feet above the roof of the room below. There are 
two vents on either side of the door and on the north wall. 
In a later Voth photo (ASM 3142), the masonry blocking the 
lower part of the door appears to have been removed and it 
is a full-sized door. 

2x ii - There is no obvious change between the time the 
Mindeleff photo and the Voth photo (ASM 3142) were taken. A 
small door or window in the west wall is covered with either 
wooden slats (not flush) or (less likely) masonry slabs in 
the Mindeleff photo. In the later Veth photo (ASM 3142), 
the door appears to be flush wood planks. 

(*)3x i-This first floor room rests on a terrace of 
rubble and masonry. In the Mindeleff photo, the small door 
or window in the east wall has what appear to be three 
wooden poles in it. In the later Voth photo (ASM 3142), 
this door is blocked with masonry. The room may have been 
abandoned, although other explanations are possible. 

4x ii - No obvious change. There is a wooden door in 
the west wall. In both the Mindeleff and Voth photos (ASM 
3142), the area in front of the room is being used as a 
terrace. A s~all plastered structure at the south end of 
this terrace is visible in the Mindeleff photo, but not the 
Voth photo. 

5x i or ii? - In the Mindeleff photo, this was a first 
floor room on a terrace of rubble masonry before the new 
room (6x i) was constructed. In this early photo, it has a 
small door or window that is partially blocked with masonry. 
It is only partly visible in the later Voth photo (ASM 
3142). It is now an interior room, possibly used for 
storage. 

~Sx i n - Either a very tall one-story room or a two 
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story room is being constructed in the Mindeleff photo. A 
high door or window and two vents visible in the new 
construction. However, the completed room, shown in a Voth 
photo (ASM 3160) has a wide, but narrow transom and several 
vents. 

*7x i or ii?? - This may have been a two-story room 
when Mindeleff's photo was taken. A small wooden door is 
located high in the wall and apparently once opened out onto 
the roof of a room in front of it that has since been 
dismantled. Part of the walls of the mi:ssing room are still 
visible. In the later Voth photo (ASM 3160), the top 
portion of this room is missing. 

Total rooms observed 
New rooms 
Rooms abandoned 
Rooms dismantled 
Rooms rebuilt 

Total ~ 
0 (new, abandoned, rebuilt) 

Roomb1ock 9 Changes 1887 - 1901 
Photographs: 

7 
1 14.3% 

(1) (14.3%) 
1 14.3 
0 

2 (1) 28.6% (42.9%) 

James?, 1895? (Smithsonian SPC 021018.00 - xerox) 
Wittick, 1895? (MNM 16083) 
Unknown, 1895? (AHS 15769) 
Vroman, 1900 (PPL D1 D124) 
Carpenter, 1900 (FM 185, 205) 
Unknown, 1900? (FM 2619) 

HHD 64 
178 i-No obvious change. Mindeleff's 1887 map shows 

a hatch in the NE corner of the room, but no evidence of the 
hatch is visible in photos. Compare James?, smithsonian SPC 
021018.00, Vroman, PPL D124, and Unknown, AHS 1~769. See 
also Wittick, MNM 16083. NO 

(177 ii) - This was probably a cooking/storage room 
above room 178 i. It is visible on Mindeleff's map, but 
gone by the earliest photos of this area, probably taken in 
the late 1890's. See James?, smithsonian SPC 021018.00, 
Vroman, PPL D124, Unknown, AHS 15769, and wittick, MNM 
16083. 

176 ii - No obvious change. See James?, smithsonian 
SPC 021018.00, Vroman, PPL D124, Unknown, AHS 15769, and 
Wittick, MNM ~6083. D(M) 
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*176 iii n - New room constructed above Room 176 ii. 
It is not shown on Mindeleff's map, but is visible in the 
earliest photos of this roomblock. See James?, Smithsonian 
SPC 021018.00, Vroman, PPL 0124, Unknown, AHS 15769, and 
Wittick, MNM 16083. D 

HHO 65 
179 i - No obvious 

opening for this room. 
180 i. See Vroman, PPL 
Carpenter, FM #205. ND 

change. Mindeleff shows no hatch 
It may have been entered from Room 
0124, Unknown, AHS 15769, and 

(*)180 ii- Mindeleff shows this as a small room, offset 
about 5 feet from the east wall of Room 176 ii and about 3 
feet from the east wall of Room 183 ii. However, in the 
earliest photos of this roomblock, Room 180 ii appears as a 
large room, offset less than a foot from Room 176 ii. It 
still appears to be offset several feet from the east wall 
of Room 183 ii (see Vroman PPL 0124, Wittick, MNM 16083, and 
Carpenter, FM 205). In the photos, Room 180 ii has a double 
chimney in the northeast corner of the roof, but this is not 
shown on the Mindeleff map (see Carpenter, FM 205). The 
room may have been rebuilt, extending it several feet to the 
east, at the same time that Room 181 iii was removed (but 
see discussion of Room 181 iii, below). D(M) 

*181 iii - Mindeleff's 1887 map shows this as a small 
narrow room above the back portion of Room 180 11. It is 
not visible on any of the photos of this area, except 
possibly Unknown, AHS 15769. The room in this position in 
the photo may be Room 181 iii or it may be a room in the 
roomblock behind Roomblock 9. ND(M):nja there is a door in 
182 iii, which is part of 181 iii on Mindeleff's map. 

HHO 67 
184 i - No obvious change. Stairs leading to the roof 

of the room are not shown on Mindeleff's map, but can be 
seen in photos (Vroman, PPL 0124; Carpenter, FM 205, 185; 
Unknown, FM 2619). ND(M) 

183 ii - No obvious change. The roof has an overhang, 
and there are stairs along the north side of the room 
leading up to Room 182 iii (see Vroman, PPL 0124, Carpenter, 
FM 205 and 185). D(M) 

182 iii - No obvious change. A double chimney in the 
southeast corner of the roof shows in the photos (see 
Carpenter, FM 205 and 285). In the Carpenter photos, the 
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door has been decorated with white painted hands. D(M) 

HHO 68 
(185 - Minde1eff's map shows this as a I-course masonry 

wall in front of Rooms 184 i and 186 i. It is not visible 
on any photos of this area.) 

186 i-No obvious change. Room 186 i is only visible 
in Carpenter, FM 185 and Unknown, FM 2619. HO(M) 

187 i-No obvious change. The room is only visible in 
Carpenter, FM 185 and Unknown, FM 2619. D(n/a) interiQr 
room. 

(188 ii) - No obvious change. This is a cooking area 
that faces south with stairs along the east side leading to 
its roof. It can be seen in wittick (MNM 16083) and in 
Carpenter (FM 185) and Unknown (FM 2619) . 

189 ii - No obvious change. This room is only visible 
in Carpenter (FM 185) and Unknown (FM 2619). D(M) 

190 iii - No obvious change. The room is only visible 
in Carpenter (FM 185) and Unknown (FM 2619). D(M) 

HHO 69 
193 i-No obvious change. stairs along the north 

wall, a chimney at the northeast corner of the roof and the 
hatch all appear to be where Mindeleff placed them. Only 
visible in Carpenter (FM 185). ND 

192 ii - No obvious change. Only visible in carpenter 
(FM 185). D(M) 

191 111 - No obvious change. Only visible in Carpenter 
(FM 185) and Unknown (FM 2619). D(M) 

Total rooms observed 
New room 
Rooms abandoned 
Rooms dismantled 
Rooms rebuilt 

16 
1 
o 
1 

(1) 

Total % (Rooms, new, dismantled, rebuilt) 

6.3% 

6.3% 
(6.3%) 

12.5% (18.8%) 

Roomb1ock 10 North east end Changas 1887 - 1898/1906-7 



Photos: wittick, 1898? (MNM 16079,16200,16202,16409) 
Unknown, 1898-1900? (ARS 15769) 
Vroman, 1900 (PPL 01 0124) 
Monson, 1906/7? (MNM 74508: see also Huntington 

#187) 

HHO 63 
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*175 i (ii?) n - A new one or possibly two story room 
has been constructed next to Room 175 i by 1906/7. It can 
be seen in Monson's photo (MNM 74508). Wittick's photo (MNM 
16202) shows that this room was not present in about 1898. 
ND new room 

175 i-No obvious change. See Wittick (MNM 16202), 
Unknown (AHS 15769), Monson (MNM 74508). HO(M) door in 
photos is blocked. 

174 ii - No obvious change. This appears to be a very 
low room. A cooking room at the north end of the room shows 
on Mindeleff's map, but is in ruin in wittick's photo (MNM 
16202). See also Unknown (ARS 15769) and Monson (MNM 
74508). OeM) 

*173 iii - This room has a T-shaped doorway. It 
appears to have been unchanged from the time it was mapped 
by Mindeleff until the late 1890's (see wittick (16202) and 
Unknown (AHS 15769). The room was dismantled by the time 
Monson took his photo in 1906 or 1907 (MNM 74508). OeM) 

171 ii - This is a very small, low room, but apparently 
not a cooking/storage room. In 1906/7 it appears unchanged 
from the time it was mapped by Mindeleff. See Unknown (AHS 
15769), Monson (MNM 74508). O(M:n/a) 

172 iii - A long, narrow room. In 1906/7 it appears 
unchanged from the time it was mapped by Mindeleff. See 
Unknown (AHS 15769), Vroman (PPL D124), Monson (MNM 74508). 
OeM) 

HHD 62 
169/170 i - Mindeleff shows this as one room with a 

partial dividing wall and two hatch openings. It appears 
unchanged as late as 1906/7. See Unknown (AHS 15769), 
Vroman (PPL 0124), Monson (MNM 74508). NO 

168 ii - No obvious change. In 1906/7 it appears 
unchanged from the time it was mapped by Mindeleff. See 
Unknown (AHS 15769), Vroman (PPL D124), Monson (MNM 74508) . 
OeM) 
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167 iii - No obvious change. In 1906/7 it appears 
unchanged from the time it was .mapped by Mindeleff. See 
Unknown (AHS 15769), Vroman (PPL 0124), Monson (MNM 74508). 
D(M) 

HHO 61 
163 i - No obvious change. This is a very low room. 

See Wittick (MNM 16409). ND 

164 ii - No obvious change. A cooking room at the 
north side of this room appears to have been dismantled by 
the time Wittick took his photos (MNM 16079, 16200}. 
D(M:nja) 

165 iii - No obvious change. 
16200, 16409}, Vroman (PPL 0124). 

See Wittick (MNM 16079, 
D(M) 

166 iv - No obvious change. See Wittick (MNM 16079, 
16200, 16409}, Unknown (AHS 15769), Vroman (PPL 0124). D(M) 

*162 i - This room was apparently rebuilt and expanded 
so that the east wall is continuous with the east wall of 
room 163, rather than continuous with Room 164 ii, as in 
Mindeleff's map. A stove pipe protruding from the roof of 
Room 162 i suggests that a wood-burning stove may have been 
added at this time. The hatch opening appears to have been 
moved to the north end of the room. 
See Wittick photos (MNM 16200, 16409, 16079). ND 

161 ii - No obvious change. In the Wittick photos, the 
door to this room is simply propped against the opening. It 
may be partially abandoned or used for long-term storage. 
stairs leading from the roof of Room 161 ii to the roof of 
Room 160 iii are present on Mindeleff's map, but not in 
Wittick's photos. D(M) 

160 iii - No obvious change. Stairs leading to the 
roof of room 165 are visible in Mindeleff's map and in 
Wittick's photos. D(M) 

*162 i n - A new first story room has apparently been 
added to the south of Room 162 i. It is a very narrow room 
with a blocked doorway (see Wittick, MNM 16200, 16409, and 
16079}. ND door blocked; new room. 

Total rooms observed 
New rooms 
Rooms dismantled 

17 
2 
1 

11.8% 
5.9% 



Rooms rebuilt 
Rooms abandoned 

Total % (new, dismantled, rebuilt) 

1 
o 

5.9% 

23.5% 

Roomblock 10 South end Changes 1887 - 1902 

Photographs: 
James, 1896 (MNA 66.799) 
James?, 1896? (ARS 15768) 
James, 1900? (MNM 119163) 
Maude, 1896? (MNM 14424) 
Unknown, 1896-1901? (ARS 15767) 
Wittick, 1898? (MNM 16410) 
Vroman, 1898 (PPL Vol D1 D126) 
Vroman, 1900 (PPL Vol 10 #1041) 
Mattison, 1900 (Smithsonian 42189B) 
Mattison, 1901 (MPM SWM-1-G-287/44657) 
Runke, 1902 (MNA MS 74- -28) 
Munk, 1902 (SWM N35146) 
Voth, 1893-1902 (ASM #675-x-27 Voth #627 - xerox) 
Unknown, 1900? (UA Sp Coll. N~1,200) 

RHD 51 
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*131 i-This roo~ was apparently dismantled before 
1896 (see James, MNA 66.799; Maude, MNM 14424; and Unknown, 
AHS 15768). 
D(M) room gone by time of photos. 

*132 ii - This room was apparently dismantled before 
1896. It is not visible in the earliest photos of the area 
(James, MNA 66.799; Maude, MNM 14424; Unknown, ARS 15768). 
D(M) room gone by time of photos. 

*132 i-The earliest photo of this room was probably 
taken by James in 1896 (MNA 66.799). See also Maude (MNM 
14424) and Unknown (ARS 15768). The room is either 
abandoned or in the process of being rebuilt. It appears to 
be filled with building stones and the roof beams are fully 
exposed. By about 1898, it has been rebuilt with doors in 
the east and south walls. A large forked branch haG been 
placed over the east door (see Wittick, MIDl 16410; Vroman, 
PPL D126, and 1041; Mattison, smithsonian 42189B and MPM 
44657; Runke, MNA MS 74- -28). Views of the south door are 
in James (MNM 119163) and Munk SWM N35,l46. For view of 
both doors, see Voth (ASM 675-x-27) 0(1898) canlt tell if 
door on Mindeleff - was interior room. 
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*132 i n - A new room is built west of Room 132 i by 
1901 (see James MNM 119163). The corner of this room can 
also be seen in two Mattison photos (Smithsonian 42189B and 
MPN 44657). D 

HHD 52 
133 i-Between 1896 and 1901, a door and window were 

added to this room. Protruding roof beams suggest that it 
was not reroofed. Compare James (MNA 66.799) with wittick 
(MNA 16410), Vroman (PPL 1041), and Mattison (Smithsonian 
42189B and MPM 44657). About 1900, the area in front of 
Room 133 i appears to be being prepared to make a new room. 
A partial wall has been erected (see Mattison, Smithsonian 
42189B and MPM 44657; Runke MNA MS 74- -28). D(1898) 

HHO 53 
134 ii - No obvious change. See James (MNA 66.799); 

Wittick (MNM 16410); Vroman PPL 1041); Mattison (MPM 44657) ; 
Unknown (UA Sp ColI. NI1200). A cooking/storage room has 
been added south of Room 134 ii (above Room 133 i) in the 
earliest photos (see James, MNA 66.799, etc). D(M) 

HHO 56 
*144 i-This room has apparently been expanded to the 

east and a door and cooking area added. The east wall of 
Room 141 i now extends beyond the east wall of the cooking 
area called Room 145 ii. Mindeleff shows only a hatch 
opening and no cooking area in front of Roo~ 144 i, but the 
new door and cooking area can be seen in Unknown (ARS 
15767). A small, elevated terrace can also be seen in this 
photo in front of Room 144 i, but was not recorded by 
Mindeleff. See also wittick (MNM 16410) and Unknown (UA Sp 
ColI. Nl1200). D (after Mindeleff) 

143 ii - No obvious change. This room can be seen in 
wittick (MNM 16410), Unknown (UA Sp ColI. NI1200), and 
Unknown (ARS 15767). D(M) 

142 iii - No obvious change. This room can be seen in 
Wittick (MNM 16410), Unknown (UA Sp ColI. NI1200), and 
Unknown (ARS 15767). The cooking roorn may have been removed 
by the time the photo by Unknown was taken (UA Sp ColI. 
Nl1~OO). D(M) 

Total rooms observed 
New rooms 
Rooms rebuilt 
Rooms dismantled 

9 
1 
2 
2 

11.1% 
22.2% 
22.2% 



Rooms abandoned o 

Total % (new, rebuilt, dismantled) 55.5% 

Roomblock 11 Northeast end Changes 1887 - 1900 

Photos: Vroman (PPL Vol D1 D124) 
Vroman, 1900? (Seaver V-1021) 
Unknown (ARS 15769) 

HHD 43 
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*112 i n - A new room has been built partially in front 
of Room 112 i. See Vroman (Seaver V-1021). A hatch cover 
for this room can be seen in Unknown (ARS 15769). ND new 
room 

112 i-No obvious change, although this room is not 
clearly visible in any of the photos. ND(M):n/a 

(108 ii) - This is a cooking room that apparently 
hasn't changed. See Vroman (Seaver V1021). 

111 ii - No obvious change. stairs along the north 
side of this room leading to the roof can be seen in 
Mindeleff's map 3nd in all three photos. D(M) 

*110 iii - This room has apparently been rebuilt and 
extended to the east. In Mindeleff's map, the east wall of 
this room is continuous with the east wall of Room 115. In 
both Vroman photos (Seaver V-1021 and PPL D124), however, 
Room ~10 iii extends across Room 111 ii. A probable cooking 
room (Room 109 iii) at the south end of this room is present 
on Mindeleff's map, is not visible in any of the photos. It 
was probably dismantled when the room was rebuilt. D(M) 

HHD 44 
113 i-No obvious change. Mindeleff shows a hatch 

opening for this door, but the photos show a door. A new 
ruom is apparently being built in front of it that will be 
continuous with Room 112 i n. D (after Mindeleff) 

114 ii - No obvious change. D(M) 

115 11 - No obvious change. There is some evidence 
that a third story was once present abo'-e Room 115 ii. 
There is a remnant wall attached to t~e northwest carner of 
Room 110 iii. This room was apparently removed before 1887. 
D(M?} - doors O~ Mindeleff may b~ windows 



Total rooms observed 
New rooms 
Rooms rebuilt 
Rooms abandoned 
Rooms dismantled 

Total % (new, rebuilt) 

7 
1 14.2 
1 14.2 
o 
o 

28.4% 

Roomblock 12 Southeast End 1873 - 1887 

Photograph: 
Hillers, 1873? (Smithsonian 1844; see also NPS Neg 

#60145) 
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This portion of Roomblock 12 is one of the most 
difficult to interpret because it apparently underwent 
considerable architectural change between 1873 and 1887. 
Hillers' photo (Smithsonian 1844 or NPS 60145) is assumed to 
be of this area, and if this identification is correct, then 
architectural changes described below should be accurate. 
Features that suggest that the Hillers photc is Roomblock 12 
are: the large overhanging cornice and stairways 
surrounding Room 40 iii; the cornice (with sidewalls 
removed) on Room 34 iii; the lintel above the door of Room 
33 ii; the long ladder in front of Room 32 i; the location 
of KWan Kiva; the shape of the kiva ladder. 

32 i-No obvious change. Mindeleff shows a hatch 
cover and no door. There does not appear to be a door in 
Hillers photo in 1873. NO 

33 ii - No obvious change. This room may have had a 
cooking room at its south end in 1873, although not enough 
of the room is visible in Hillers photos to confirm this. 
Mindeleff's map shows no cooking room in this position. D(M) 

34 iii - No obvious change. D(M) 

*38 i n - This room was apparently built between 1873 
and 1887. Mindeleff's map shows it as directly adjacent to 
Room 32 and approximately the same size. Mindeleff shows 
stairs in front of Room 38 i n. ND(M):n/a 

37 i-This room is visible on Hiller's photo and is an 
exterior room with no door. When Room 38 i n is built, it 
became an interior room, but probably retained a storage 
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function. ND - but is interior room on Mindeleff 1 s map. 

*37 ii n - This room (shown on Mindeleff's map, but not 
in Hiller's photo) was apparently built between 1873 and 
1887 as a new second story room above Room 37 i. Room 37 i 
had become an exterior room when Room 38 i n was 
constructed. D(M:n/a). 

36 ii - No obvious change. This room is visible in 
Hiller's photo, but is becomes an interior room when Room 37 
ii n is built. D - in photos, but is interior room on 
Mindeleff 1 s map. 

*36 iii n - This room (shown on Mindeleff's map, but 
not in Hiller's photo) was apparently built between 1873 and 
1887 as a new third story above Room 36 ii. This made Room 
35 iii an interior room, rather than the exterior room shown 
in Hiller's photo. D(M:nja) - new room. 

35 iii - This room has a very wide door in Hiller's 
photo which appears to be partially blocked. It becomes an 
interior room when Room 36 iii is built. D - in photos, but 
is interior room on Mindeleff•s map. 

39 i - No obvious change. Mindeleff shows a hatch 
opening and ladder in front of the room. The ladder is 
visible in Hiller's photo, but not the hatch. ND 

40 11 - No obvious change. In Hillers' photo and on 
Mindeleff's map, stairs along the north side of this room 
lead from the roof of Room 39 i to the roof of Room 40 ii. 
ND(M)-but there is a door in earlier and later photos. 

41 iii - No obvious change. In Hillers' photo and on 
Mindeleff's map, stairs along the north side of this room 
lead from the roof of Room 40 ii to the roof of Room 41 iii. 
D(M) 

Total rooms observed 12 
New rooms 3 25% 
Rooms abandoned 0 
Rooms dismantled 0 
Rooms Rebuilt 0 

Total percent (new) 25 % 

Roomblock 12 southeast End 1887 - 1901 



Photographs: 
Wittick, 1895? (MNM 16081) 
Voth, 1893-1902? (ASM #565 Voth #1549) 
Carpenter, 1901 (FM 181) 
Schemberger, 19007 (MNM 88770) 

HHD 20 
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*25 ii - Apparently dismantled. It is present on 
Minde1eff's map, but not on Voth's photo (ASM #565) or on 
Carpenter's photo (FM 181). D(M) - gone by time of photos. 

HHD 21 
*31 i-This room has apparently been rebuilt or a 

small addition has been added to the front. In Wittick's 
photo (MNM 16081), Voth's photo (ASM #565) and Carpenter's 
photo (PM 181), it has a door, and a small addition appears 
to have been added to the SE end of the room. From this 
addition, a set of stairs descend and there is a small oven 
underneath the stairs. D(1890's) 

30 ii - No obvious change. A cooking room at the north 
end of this room is visible in Wittick's photo (MNM 16081), 
but not in Carpenter's photo (FM 181), nor in Voth;s photo 
(ASM #565). D(M) 

29 iii - Possibly unchanged except for the addition of 
a cooking room at the north end. Room 29 iii is visible in 
wittick's photo (MNM 16081) without the cooking room; the 
cooking room is visible in Voth's photo (ASM ~565) and 
Carpenter's photo (FM 181). D(M:n/a) 

HHD 22 
*32 i-This room has either been dismantled or 

extensively reduced. It is visible in Hiller's 1873 photo 
(Slliith~onian 1844), as a much wider room. Mindeleff's map 
also shows it as a wide room, abutting Room 38 i and 
protruding east of Room 31 i. In Carpenter's photo (FM 181) 
and Voth's photo (ASM 565), however, it is a very narrow 
room set back from Rooms 38 i and 31 i. ND 

33 ii - No obvious change. This room may be largely 
unchanged since Hiller's 1873 photo. See Voth (ASM 565) and 
Carpenter (FM 181). D(M) 

34 iii - No obvious change. This room may be largely 
unchanged since Hiller's 1873 photo. See Voth (ASM 565), 
Carpenter (FM 181), and Wittick (MNM 16081). D(M) 
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HHD 23 
*38 i-This room was apparently built between 1873 and 

1887 (see above) and then remodeled between 1887 and 1901. 
It is not visible in wittick's photo (MNM 16081) which may 
have been taken before it was remodeled. Although in Voth's 
photo (ASM 565) and Carpenter's photo (FM 181), Room 38 i 
appears to be offset from Room 39 i by only a foot or two, 
it may be much more than this. 0 (after Kindeleff). 

37 ii - No obvious change. See Voth (ASM 565) and 
(Carpenter, FM 181). O(M) 

36 iii - No obvious change. See Voth (ASM 565) and 
(Carpenter, FM 181). O(M) 

HHD 24 
39 i-No obvious change. A door has apparently been 

added since the Hiller's photo was taken, but the room may 
have been otherwise unchanged since then. See Voth (ASM 
565), Carpenter, (FM, 181) and Wittick (MNM 16081).0 (after 
Mindeleff) 

40 ii - No obvious change. The room appears very much 
as it did in Hiller's photo. See Voth (ASM 565) and 
(Carpenter, FM 181). 0 (not shown on Mindeleff's map but is 
on HillerDs earlier photo). 

41 iii - No obvious cha'lge. The tall door visible in 
Hiller's photo has been sho~tened and a transom placed in 
the top. stairs along the north end of the room, leading 
from the roof of Room 40 ii to the roof of Room 41 iii are 
visible in Hiller's photo and Mindeleff:s laap, but were 
removed by the time the Voth and Carpenter pictures were 
taken. See also Schemberger's photo (MNM 88770). D(M) 

Total rooms observed 13 
Rooms new 0 
Rooms dismantled 2 15.4 
Rooms rebuilt 2 15.4 
Rooms abandoned 0 

Total percent (dismantled, rebuilt) 30.8 

Roomblocks built ai~er 1887 

A number of new roomblocks were built between 1887 and 
1906. Titiev's map shows 10 new structures. Most are 
small, consisting of only a few rooms. Two are much larger, 
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including more than 10 rooms. Two are located east of the 
main village, three to the south and five to the west. 
These roomblocks are (using Titiev's designations) : 

1) 
*2) 
*3) 
*4) 

5) 
6) 
7) 
8) 
9) 

10) 
* visible in 

A/B{C/DI 
E/F 
K/L/MI 
P/Q I 

R/S/T/U l 

Rooms 597 
Rooms 610 
VI 
WI 
Room 619 

photos 

- 609 
- 618 

Titiev's census was aimed at the period before 1906, so 
it is assumed that all roomblocks included on his map were 
in existence before 1906. Unfortunately, only three of 
these new roomblocks can be seen in photographs. The photos 
suggest that Titiev's map provides only an approximate 
location for the new roomblocks. Furthermore, the number of 
rooms and roomblock shape may not be accurately portrayed on 
Titiev's map. The following descriptions includes only 
those roomblocks that are visible in photos dated before 
1906. Titiev's alpha characters are used to identify the 
rooms and roomblocks. 

Roomblock pi, QI: 

Photographs: 
James, 1896 (MNA 66.799) 
Maude, 1896? (MNM 14424) 
Mattison, 1898? (Smithsonian T1032) 
Wittick, 1898? (MNM 16410) 
Vroman, 1898 (PPL Vol D-1 D126) 
Vroman, 1900 (PPL Vol 10 #1041) 
Carpenter, 1901 (FM 177, 194, 238) 

HHD's 149 and 150. 
This roomblock is located south of the main portion of 

the village, southwest of Roomblocks 4 and 41 and southeast 
of Roomblocks 3 and 31

• It appears to be under construction 
in photos dating to 1896 (James, MNA 66.799, Maude, MNM 
14424) and may be completed in later photos: Matteson 
(Smithsonian T1u32), wittick (MNM 16410), Vroman (PPL 0126, 
1041), and especially Carpenter (FM 177, 194, 238). So 
little of the roomblock shows in photos that it is not cl.ear 
how many rooms it has. Titiev's map shows two or three 



rooms. Carpenter's 1901 photos (FM 177 and 238) indicate 
that it was at least a two story dwelling. 

Roomblock KI, LI and HI: 

Photographs: 
Maude, 1896? (MNM 14424) 
Maude, 1896 (Smithsonian 88-18113) 
Unknown 1896-1901? (ARS 15767) 
James, 1896? (ARS 15768) 
Matteson, 1900 (Smithsonian 42189B) 
wittick, 1898? (MNM 16410) 
Vroman, 1898 (PPL Vol 01 0126) 
Vroman, 1900 (Vol 10 #1041) 
Carpenter, 1901 (FM 177, 194, 238) 
Pepper, 1902 (NPS Neg. #50-853 class #970.395) 
Keystone View Co., 1902? (MNM 89371) 
Unknown, 1900? (Maxwell 25, 20, 46, 2013) 

HHO's 77, 79, and 79 
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Titiev locates this roomblock directly south of 
roomblock 10 and directly east of Roomblock 4 1

• Photos 
suggest that while it was south of Roomblock 10, it was 
actually northeast of Roomblock 41

• It is directly south of 
Marau Kiva. 

Titiev's map shows this roomblock as L-shaped with 
three large rooms. The earliest photos of this area show a 
single storied, probably two-room building oriented east
west and facing the Snake Dance Plaza. South of the western 
room is another tWo-storied room. The best photo of this 
early stage is wittick's in 1898 (MNM 16410). See also Maude 
(Smithsonian 88-18113). In the wittick photo, a small room 
is being added to the east end of the roomblock. The roof 
of this new ro~m appears to be being built as the photo is 
taken. (See also Vroman, PPL 0126 and Carpenter's 1901 
photos, (FM 177,194,238). 

Minimum number of new rooms: 5 but only 4 visible. 
All 4 visible rooms have doors 

Photographs: 
Maude, 1896 (MNM 14448, 14445) 
Maude, 1896 (Smithsonian T2069) 
James, 1896 (SWM N35046 - image reversed) 
Wittick, 1898 (MNM 16360) 
Wittick, 1898? (MNM 16410) 



Vroman, 1898? (Seaver V-620) 
Wittick, 1898 (MNM 16360) 
Mattison, 1900 (Smithsonian 88-18114) 
Matteson, 1901 (MPM SWM-1-G-161/44518) 
Kemp, 1900? (Smithsonian 88-18123) 
Unknown, 1900? (Huntington Pierce ColI. 2022) 
Carpenter, 1901 (FM 237) 
Douglas, 1902 (ARS 43697) 
Bratley, 1902 (Smithsonian 53472 A and B) 
Monson, 1907? (MNM 74522) 
Forrest, 1906 (Huntington Album 126 #1031) 
Forrest, 1098 (Smithsonian 88-18115) 

HHD's 18 and 19 
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Titiev's map locates this roomblock directly south of 
Roomblock 1211 and southeast of the Snake Kiva. Photographs, 
in general, confirm this location. They show it at right 
angles to Roomblock K/L/MI (which may be incorrectly located 
on Titiev's map) and directly south of the Snake Kiva. 

The best documentation of the location of Roomblock 
EIIFI is a photo by wittick (MNM 16410) taken in about 1898. 
This photo aBpears to have been taken from the roof of 
Roomblock 12 I. It overlooks the Snake Kiva to the west. To 
the left of the picture, Roomblock EIIFI can be seen. A new 
room is under construction on the west side of the roomblock 
facing the Snake Dance Plaza. In this discussion the room 
will be called Room ElF 5. This may be the earliest photo 
of this room. In the Wittick photo, the rest of the 
roomblock appears to be a single story, although only part 
of it is visible. 

Evidence that Roomblock El/FI was not a single story 
building in 1898 is provided by several photos dated 1896. 
A James photo (SWM N35046) shows a long first story room 
(ElF 1), and another first story room to the north that is 
offset to the east (ElF 2). In this photo two second story 
rooms at the south end of the roomblock appear to be under 
construction (E/F 3 [south] and ElF 4 [north]). 
Unfortunately, this photo is blurry and the image is 
reversed. In three Maude photo (MNM 14448 and 14445; 
smithsonian T2069) also dating to 1896, the second story 
rooms apparently complete. In these photos, of course, new 
room ElF 5, seen in Wittick (MNM 16410) is absent. 

Another wittick photo (MNM 16360) looks east directly 
at Roomblock El/FI. This photo was presumably taken at the 
same time as MNM 16410. It is apparent in photo MNM 16360, 
that two new rooms are under construction on the west side 

-- 1 I 
of Roomblock ElF: Room ElF 5 and another room to the south 
of it (ElF 6). However, only a single second story room is 
present at the south end of the roomblock. Room ElF 4 was 
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apparently removed. 
A Vroman photo (Seaver V-620), probably taken in about 

1900, shows Room ElF 5 completed, with a door and 4-pane 
window in the west wall. Room ElF 6 is still incomplete and 
consists of low walls. Two photos by Matteson, (Smithsonian 
88-18114 and MPM 44518) taken in 1900 or 1901, shows that 
either an new room is being built in front of Room ElF 2 or 
that Room ElF 2 is being completely rebuilt. Assuming it is 
a new room, it is labeled ElF 7. Roomblock 1211 is visible 
to the left of Roomblock EIIFI in these photos. 

A photo by Carpenter dated 1901 (FM 237) shows Room ElF 
4 being rebuilt as a larger room than it had been. It also 
shows that, although construction began on Room ElF 6 in 
about 1898, it has still not been completed. A Douglas 
photo dated 1902 (ARS 43697) and a photo by an unknown 
photographer (Huntington 2022) show these same rooms. An 
overview of this area taken by Bl"atley in 1902 (Smithsonian 
53472A) indicates that Rooms ElF 4, 6, and 7 are apparently 
not yet completed. Roomblock 1211 is visible in this photo. 

Three interesting photos chart the demise of Roomblock 
EI/FI between 1906 and 1908. A photo by Forrest taken in 
1906 (Huntington 1031) shows that Rooms ElF 4 and 6 have 
never been completed. At least half of Room ElF 5 is in 
ruin. Room ElF 7 does appear to have been completed and a 
very small second story room (ElF 10) is being constructed 
above it. A new room, (ElF 8), has apparently been 
constructed south of ElF 6 and another room is under 
construction south of ElF 1 (ElF 9). It is not clear if 
rtoom ElF 8 is actually connected to the roomblock. 

Another photo by Forrest taken in 1908 (Smithsonian 88-
18115) shows that Room ElF 3 is in ruin and that probably 
only a remnant of Room ElF 5 remains. Room ElF 1 also 
appears to be in ruin. Room ElF 9 is visible in a photo 
published in Forrest (1961:101) and is apparently still in 
use. Room ElF 8 and ElF 7 may be still in use. A photo 
published in Forrest (1961:100) shows that the second story 
above ElF 7 was never completed. This entire roomblock may 
have been constructed and largely dismantled in only a 
decade. 



Summary of Roomblock EI/FI: 

Room 

1 
2 
3 
4 

5 
6 
7 

8 
9 
10 

Built Rebuilt 

Before 1896 
Before 1896 
1896 
1896 1901 

1898 
Begun 1898 
1900/01 

Bel 1902-1906 
Bel 1902-1906 
Bel 1902-1906 

Total completed rooms observed 
Construction begun but rooms not completed 
Rooms rebuilt 
Rooms abandoned by 1908 

All completed roo~s have doors 
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Abandoned 

By 1908 
? 

By 1908 
Rebuild not 
completed 
1/2 by 1906 
Never completed 
Not complete by 
1902? occupied 
In 1908? 
In use 1908? 
In use 1908? 
Never completed 

8 
2 
1 
4 
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APPENDIX 2 

DESC~IPTION OF ARCHITECTURAL CHANGE AT ORAIBI 1906 - 1948 

Photographs are used describe architectural change 
between 1906 and 1948 to rooms identified in Appendix 1. 
See Appendix 1 for a key to photograph identifications, the 
room numbering system, and abbreviations. The first section 
of Appendix 2 describes architectural change to individual 
rooms by roomblock, as in Appendix 1 (time periods 3 - 6 are 
not used; see Chapter 5) . The final section uses aerial 
photographs to describe gross changes to roomblocks. Data 
from this appendix is summarized by house number in Table 9. 

Room.b1ock 2 

Photos: 
Applegate, 1936 (MNA 2030) 
Hamilton, 1961 (MNA 3352, 3350) 

Katsin Kiva - The kiva appears to be in use in 1936 
(Applegate, MNA 2030) and in 1961 (Hamilton, MNA 3352). 

HHD's 162, 163, 164 
*Rooms 528 - 535 - Many OL these rooms were built or 

expanded during the 1890s. They appear to be largely 
demolished by 1936 (Applegate, MNA 2030). 

HHD 161 
Room 525 i-This room had no exterior door during the 

1890s, although two windows were added during this decade. 
By 1936, one of the windows appears to have been converted 
to a door (Applegate, MNA 2030) . The room is intact and 
apparently still inhabited in 1961 (Hamilton, MNA 3352, 
3350) . 

HHD 162 
*527 - During the 1890s, this is a tall, unplastered 

room with a four-pane, sash window. Mindeleff recorded it 
as a two-story structure, yet the window was placed in the 
center of the east wall, suggesting that the room was not 
two-story, at least during the 1890s. The earliest 
photograph of the room after 1901, is Applegate's 1936 view 
(MNA 2030). The room appears unchanged, except that the 
window is almost filled with masonry and the room appears to 
be in poor repair. It may be abandoned at this time. By 
1961, it. has been disman:tjed (Hamilton, MNA 3352). 
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HHD 161 
522/23 ~~~ - Mindeleff recorded a third story room in 

this location. By the mid-1890S, there appears to be only a 
second story room in this location (Voth, ASM #247 Voth 
#1093 - xerox), with two doors. Either the third story room 
has been removed, or Rooms 524 ii and 525 i have been 
converted into a single story room. By 1936 (Applegate, MNA 
2030) the room may be unchanged, expect for a new, 
overhanging roof. The room is still intact, and apparently 
in use in 1961 (Hamilton, MNA 3352, 3350). One of the two 
doors into the room has been converted to a four-pane 
window. 

HHD 160 
*520 iii - Demolished by 1936 (Applegate, MNA 2030) . 

*521 iii - Demolished by 1936 (Applegate, MNA 2030). 

*517 i, 518 i-By 1936, this whole area appears to 
have been rebuilt into one large room with a door and two 
windows on the east wall and a door and at least one window 
on the south wall (Applegate, MNA 2030). The south door and 
window and one of the east windows are boarded up. By 1961, 
the room has been demolished (Hamilton, MNA 3352, 3350). 

Roomblock 4 

Photographs: 
Barrett, 1911? (MNA 731521, 731522) 
Young, 1912? (MNA MS10-3-4-'07, MS10-3-4-08) 
Unknown (MNM 91606) 
Bracitield, 1918 (MNM 87316, 87314) 
Robinson, 1919 (MNM 37112, 37401) 
Unknown (AHS 43495) 
Dellenbaugh, says 1884, but is much later (AHS 43245) 
Douglass, says 1902, but is probably 1920s (AHS 43696) 
Bortell, 1920 (MNM 2631) 
James, 1920s (MNA 68494, 68492) 
Willis (MNM 98191) 
Hegemann, 1926 (Huntington Alb. 125 16/1) 
Douglass, 1928 (UA Sp ColI. N 11201) 
Douglass, 1928 (LTRR Archaeo 28-4) 
Goodwin, ca 1930 (MNM 119555) 
L'Alleman (SWM N 35056) 
Imhof, 1932 (Maxwell 4.M.27) 
Douglass, 1934 (LTRR Archaeo 34-13) 
Unknown (MN~ 124403) 
Applegate, 1936 (MNA 2031) 



Woods, 1976? (AHS 58619) 
Kopta, (Maxwell 4.885, 4.913, 4.914, 4.915) 
Smith, (MNA 741582) 
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Dewar, 1934 (see figure 11 in "Old Oraibi, 1934, Hopi 
Portfolio" in Journal of the Southwest 31(4):534-

548, 1989.) 

HHD's 121, 122, 123, 124 
*381 to 399 - These rooms have been completely 

dismantled by 1932 (Imhof, Maxwell 4.M.27; see al~o LTRR map 
- a road is marked through this area). These rooms may have 
b~en in existence as late as the early 1920s (Bortell, MNM 
2631; Robinson MNM 37401, 37112). They were not visible on 
any earlier photos. 

HHD 124 
~3q7 iii - This room appears to be intact and in use in 

1912 (Young, MNA MS10-3-4-08), 1919 (Robinson, MNM 37112, 
37401), and 1920 (Bortell, MNM 2631). By 1926, it has been 
dismantled (Hegemann Huntington Alb. 126 16/1). 

HHD 125 
*400 i-In 1901, this was apparently a storage room 

with no exterior door. By 1911/12, it has been extensively 
rebuilt, with a door and window (Barrett, MNA 731522; Young 
MNA MS10-3-4-07). There is a stairway at the south end cf 
the room. The rebuilt room is constructed on a raised 
terrace and is taller than the original room. As a result, 
only a few feet of the east wall of Room 401 ii are visible. 
It is possible that part of Room 401 ii has been 
incorporated into Room 400 i. By 1918, the door of Room 400 
i has been converted to a six-pane window and the terrace 
has been extended to the south (Bradfield 87316). There is 
no obvious 1st floor entrance to the room. By 1934, Room 
400 i has clearly been combined with Room 406 n i (Douglass, 
LTRR Archaeo 34-13). There is one door and two window, and 
the staircase at the south end of Room 400 i has been 
removed. A new staircase has been constructed at the north 
end of Room 406 i. 

*401 n 111 - This room was constructed during the 
1890s. By 1912, it has been dismantled (Young MNA MS10-3-4-
08: see also Bradfield, MNM 87316). 

402 iii - This room was visible in the mid-1890s, but 
was obscured by the construction of Room 401 n iii. It is 
again visible after Room 401 n iii is removed before 1912. 
In 1918, it has a overhanging roof, and stairs along the 
north wall (Bradfield, MNM 87316, 87314). A cooking/storage 
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room has been constructed along the south side of the room, 
using the north wall of Room 397 iii as ,I back wall (Young, 
MNA MS10-3-4-08; Robinson, MNM 37112). The cooking room was 
apparently removed when Room 397 was dismantled, before 1926 
(Hegemann, Huntington Alb. 125 16/1; see also Douglass, UA 
Sp ColI. N 11201). Room 402 iii is intact and presumably in 
use as late as 1932 (Imhof, I'laxwell 4 .M. 27) • 

HHD 126 
*404 iii - This room was visible in 1901, but has 

apparently been dismantled by 1911 (Barrett, M'AA 731522) 
revealing Room 403 iii. 

403 iii - This room only became visible when Room 404 
iii was removed between 1901 and 1911. It has a very small 
door with a high sill, typical of interior doors (Barrett, 
MNA 731522; Bradfield, MNM 87316, 87314). ~t is intact at 
least as late as 1934 (Douglass, LTRR Archaeo 34-13). It 
may be abandoned. Titiev noted that the occupants of this 
room suite died and no one lived there for a period of time. 

405 ii - Only a small portion of this room is visible 
in early photographs (see Carpenter, FM 241), but roof beams 
suggest that it is unchanged in 1911 (Barrett, MNA 731522). 
At this time the door and window are partially blocked with 
masonry and the room is probably abandoned. Titiev noted 
that the occupants of this room suite died and no one lived 
there for a period of time. By 1918, the door has been 
moved to the south side of the room, and the old door 
location converted to a window (Bradfield, MNM 87316, 
7314). The room may be occupied at this time. In 1932, 

the room is still intact, but the door may be blocked 
(Imhof, Maxwell 4.M.27). At this time, it may be abandoned 
again. 

*406 n i-This room is much the same in 1911 (Barrett, 
MNA 731522) as it was in 1901 (see Carpenter, FM 208). The 
room is on a raised terrace and two windows added south and 
north of the door. It may have been combined with Room 400 
i by 1918 (Bradfield, MNM 87316, 87314), as the door to Room 
400 i disappears at this time. By 1934, it has certainly 
been combined with Room 400 i (Douglass, LTRR Archeo 34-13). 
By this time, a south-facing stairway has been built along 
the north side of the room. The door has been moved to the 
portion of the rebuilt room that was once Room 400 i and the 
old door location is now a window. 

HHD 127 
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410 iii - By 1911, the cooking/stor.age area in front of 
Room 410 iii has been removed and the doorway is almost 
completely blocked with masonry (Barrett, MNA 731522). It 
is apparently unoccupied. By 1912, the doorway is unblocked 
and a wooden door is in place (Young MNA MS10-3-·4-07). By 
1918, a window has been added south of the door (Bradfield, 
MNM 87316). By 1920, the roof has been rebuilt and includes 
an overhang (Bortell MNM 2631). stairs have been 
constructed along the south side of the room. The room is 
intact and apparently unchanged as late as 1932 (Imhof, 
MaxweI14.M.27). 

409 ii - A cooking/storage room in front of this room 
since the 1870s has been dismantled by 1911 (Bartlett MNA 
731522). By 1918, Room 408 ii has been rebuilt and the 
exterior face Room 409 ii becomes much shorter (Bradfield, 
MNM 87316). By 1928 a new, full-sized door has been 
constructed at the north end of the room (Douglass, UA Sp 
ColI. N 11201). By 1932, a stairway has been built along 
the north side of the room (Imho£, Maxwell 4.M.27). The 
room is very low after 1918, and may have been used for 
storage. 

*408 i-By 1911/12, Room 408 appears to rest on a 
terrace. A window is partially blocked with masonry 
(Barrett, MNA 731522; Young, MNA MS10-3-4-07). A stairway 
faces north at the south end of the room with a door just 
adjacent to it (Young MNA MS10-3-4-08). By 1918, Room 408 i 
has been rebuilt (Bradfield, MNM 87316). It is taller, 
covering part of the exterior face of Room 409 ii, and has 
an overhanging roof. The stairway at the south end of the 
room has been removed, and another stairway has been built 
along the north end of the room. The door has been moved to 
the north end of the room and an eight pane window is 
located south of the door. By 1920, an oven is located at 
the north end of the room (Bortell, MNM 2631). In 1932, the 
room is still intact, and presumably in use, although it 
does not appear to be in good repair (Imhof, Maxwell 
4.M.27). 

HHD 128 
413 iii - By 1911/12, east-facing stairs have been 

constructed at the south end of the room. The distinctive 
chimney made of five pots is still in place. The room 
appears unchanged in 1918 (Bradfield, MNM 87314, 87316) and 
in 1919 (Robin~on, ~rnM 37112, 37401). By 1920, the 
distinctive chimney has been removed (Bortell, MNM 2631). 
By 1928, a north facing window has been added after the 
removal of Room 418 iii (Douglass, UA sp ColI. N 11201). 
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The room appears unchanged as late as 1934 (Douglass, LTRR 
Archaeo 34-13). 

414 ii - This room appears unchanged in 1911 (Barrett, 
MNA 731522), 1912 (Young, MNA MS10-3-4-08), 1918 (Bradfield, 
MNM 87316), 1919 (Robinson, 37112, 37401), the 1920s (James, 
MNA 68492), 1926 (Hegemann, Huntington Alb. 125 16/1), 1328 
(Douglass UA Sp ColI. N 11201), ~nd 1934 (Imhof, Maxwell 
4.M.27). 

*414 n i-This room was built in the early 1890s. At 
that time, it had no exterior door. By 1911/12, has a door 
and a window (Barrett, MNA 731522; Young, MNA MS10-3-4-08). 
By 1918, a portion of the front wall of the room is occupied 
by north-facing stairs (described above, Room 408 i) 
(Robinson, MNM 37112, 37401). By 1928, a very crude wooden 
door is in place (Douglass, UA Sp ColI. N 11201). nyabout 
1930, the room appears to be in disrepair and the door is 
partially blocked with masonry (Goodwin, MNM 119555). In 
1932, the door is almost completely block with masonry, as 
is the window (Imhof, Maxwell 4.M.27). The room is 
apparently unoccupied at this time. 

*418 iii - A cooking/storage area at the south end of 
this room since at least the 1870s has been removed by 1912 
(Young, MNA MS10-3-4-08). The room is unchanged in 1919 
(Robinson, MNM 37112) and 1920 (Bortell MNM 2631). By 1928, 
it has been dismantled (Douglass, UA Sp ColI. N 11201). 

*416 ii - This room has a distinctive roof beam 
protruding from a transom above the door since at least the 
early 1890s. It has a door and a small window south of the 
dOQr. In 1911, another small window appears north of the 
door and the south window may be blocked (Barrett, MNA 
731522). The room appears unchanged in 1912 (Young, MNA 
MS10-3-4-08), 1918 (Bradfield, MNM 87316), 1919 (Robinson, 
37112, 37401), 1920 (Bortell MNM 2631), and 1926 (Hegemann, 
Huntington Alb. 125, 16/1). By 1928, the room is in 
disrepair (Douglass, UA Sp ColI. N 11201); a view through 
the door may show debris. By 1930, the roof of Room 415 i 
is gone, and there is no access to Room 416 i (Goodwin, MNM 
119555). It is apparently unoccupied at this time. The 
room is intact, although unoccupied, as late as 1932 (Imhof, 
MaxweI14.M.27). 

*415 i-This is a storage room, lacking a door, with 
stairs located along the south edge of the room, From the 
earliest photos in the late 1870s, it appears to have a 
blocked doorway, possibly only open during construction of 
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the room. It is unchanged in 1912 (Young, MNA MS10-3-4-08), 
1919 (Robinson, MNM 37112, 37401), and 1920 (Bortell, MNM 
2631). In 1928, the room has a very obvious blocked opening 
and a hole in the masonry near the stairway (Douglass, UA Sp 
ColI. Nl1201). The room is probably abandoned at this time. 
In about 1930, the roof may be missing, although beams 
remain in place (Goodwin, MNM 119555). By 1932, the roof is 
clearly missing and the r~om unoccupied (Imhof, Maxwell 
4.M.27) . 

HHD 129 
*420 iii - In early photographs of this room, taken in 

the 1890s and 1901, the door to the room is blocked, first 
with masonry, then with a large slab. It is always a low 
room, set back from surrounding room, and possibly used for 
ritual storage. Although it is difficult to see, the room 
appears intact in 1912 (Young, MNA MS10-3-4-08), 1919 
(Robinson, MNM 37112), and 1920 (Bortell, MNM 2631). It may 
have been dismantled as early as 1928, when Room 418 iii was 
removed, but it is certainly gone by 1932 (Imhof, Maxwell 
4.M.27i Unknown, MNM 124403). 

*421 ii - In photographs taken during the 1890s, this 
room has a roof beam protruding from the north side of a 
transom above the door, a small window or vent south of the 
transom, and a patch of masonry next to the door (Voth, ASM 
#655 Voth #1751). By 1912, it has a small vent or window 
next to the door (Young, MNA MS10-3-4-08). By 1920, the 
beam protruding from the transom appears to be broken 
(Robinson, MNM 37112); it has been sawed off by 1920 
(Bortell, MNM 2631). The room has been dismantled by 1930 
(Goodwin, MNM 119555). 

HHD 129/130 
422/423 i-Rooms 422 i and 423 i were rebuilt into a 

single room between 1898 and 1900. A door was located in 
the center of the front wall, a small window to the south of 
the door and a larger window to the north (Carpenter, FM 
208). The room is unchanged in 1912 (Young, MNA MS10-3-4-
08), and 1919 (Robinson, MNM 37112). By 1920, the door has 
been moved to the south end of the room, and the former door 
location is a four-pane window (Bortell, MNM 2631). The 
north window is much closer to the ground. By about 1930, 
the windows have been blocked and the door is located below 
ground level (Goodwin, MNM 119555). The room l:emains intact 
and possibly in use as late as 1932 (Imhof, Maxwell 4.M.27i 
see also Unknown, MNM 124403). 

HHD 130 
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*425 iii - In the late 1890s, this room has a door with 
a transom above it (Voth, ASM #3251 Voth #472). A small, 
narrow wall separates Room 425 iii from Room 420 iii. Only 
a small portion of it is visible in Young's 1912 photograph 
(MNA MS10-3-4-08) and in BortellJs 1920s view (MNM 2631), 
but it appears intact. The last view of this room was taken 
between 1928 and 1930 (Unknown, MNM 124403). It appears 
intact, but in great disrepair; the roof may be missing. 
The roof of the room in front of it (Room 424 ii) may be 
missing, limiting access to Room 425 iii. It is probably 
abandoned at this time. 

*424 ii - At the turn-of-the-century, this room has a 
door in the center of the front wall, and a roof beam 
protruding from the south end of a transom above the door. 
It appears unchanged in 1912 (Young, MNA MS10-3-4-08), 1919 
(Robinson, MNM 37112), and 1920 (Bortell, MNM 2631). In the 
latest view of this room, it appears to be in disrepair and 
the roof may be missing (Unknown, MNM 124403). It is 
probably abandoned at this time. 

HHD 131 
*428 iii - In the 1890s, a large cooking/storage room 

located at the south end of the room. The cooking/storage 
room has two distinctive vents on the east wall. The room 
appears unchanged in 1912 (Young, MS10-3-4-08), and 1919 
(Robinson, MNM 37112) (see also Kopta photos). By 1920, the 
cooking/storage room vents are blocked, and the 
cooking/storage room is in some disrepair (Bortell, MNM 
2631). A photograph taken between 1928 and about 1930, 
shows the cooking/storage room dismantled and the room .:1 

disrepair. The roof may be missing and the room be 
unoccupied at this time. 

432 ii - In the late 1890s, this room had an 
overhanging roof, a door in the center of the front wall, 
two small windows that were occasionally blocked, and 
several vent holes. It is unchanged in 1912 (Young, MNA 
MS10-3-4-08), 1919 (Robinson, MNM 37112), 1920 (Bortell, MNM 
2631), and probably as late as the mid-1920s (willis, MNM 
98191). By the late 1920s, both windows are blocked, spaces 
around the door are filled with masonry, and the roof 
appears to be in disrepair (Unknown, MNM 124403). The rooms 
below (Room 430 i) and above (Room 428 iii) are apparently 
not i.n use, and it likely that Room 432 ii is unoccupied at 
this time. 

429 i-In the late 1890s this was a small, narrow room 
with no exterior door, that may have been part of Room 430 



i. It is intact, although perhaps not in use, as late as 
1928-1930 (Unknown, MNM 124403). 
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*430 i-During the 1890s, this room had no exterior 
door. It may have been part of room 429 i. The front was 
covered by a narrow recess with a staircase at the south 
end. By 1912, the recess has been removed, although the 
staircase remains (Young MS10-3-4-08). By 1919/20, the_room 
has a door, window, and overhanging roof (Robinson, MNM 
37112; Bortell, MNM 2631: see also Kopta, Maxwell 4.885). 
Some time later, probably about 1920, a second window was 
added south of the door (Smith, MNA 741582). In the early 
1930s, the door is partially blocked with large stones, and 
both ~indows are blocked with masonry. Part of the north 
end of the room has been taken over by the expansion of Room 
435 i. Room 430 i is apparently not in use at this time. 

HHD 132 
433 iii - In the 1890s, this room has a door and an 

overhanging roof. In a photograph taken about 1920, a 
window has been built south of the door (Smith, MNA 741582: 
Unknown, MNM 124403). The window also shows in several 
views ~aken by Kopta (Maxwell 4.885, 4.915, 4.913, 4.914). 
The room is intact and in use as late as 1934 (Dewar, 
1989:547 fig. 11). 

*434 ii - In the 1890s, this room has a wide doorway 
with a transom above it and no windows. By 1912, it has 
been combined with the room below it (Room 435 i) into a 
very tall room with a high window at the south end (Young, 
MNA MSI0-3-4-08: see also Robinson, MNM 37112; Smith, MNA 
741582). At this time, it has south-facing stairs at the 
north end of the room. By 1920, the room has been rebuilt 
once again, and now has an overhanging roof (Bortell, MNM 
2631: see also Unknown, t~ 1244Q3: Kopta 4.885). Photos by 
Kopta (Maxwell 4.915, 4.913, 4.914) show north-facing stairs 
at the north end of the room and a large six-pane window 
south of the door. The room is unchanged and in use at 
least as late as 1934 (Dewar, 1989:547 fig. 11). 

*435 i-This was a first floor storage room without a 
door during the 1890s. It was rebuilt and combined with Room 
434 ii by 1912 (Young, MNA MSI0-3-4-08) . 

HHD 133 
*438 iii - This area was being rebuilt in 1901 

(Carpenter, FM 225, 210, 198). No photographs exist of the 
completed structures. By 1911, Room 438 iii has apparently 
been dismantled (Barrett, MNA 731521; see also Kopta, 
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Maxwell 4.914). 

*438 ii - This area was being rebuilt in 1901 
(Carpenter, FM ?25, ~10, 198). No photographs exist of the 
completed structures. By 1911, Room 438 iii has apparently 
been dismantled and Room 438 ii remodeled, including Room 
438 i (Barrett, MNA 731521; see also Kopta, Maxwell 4.914). 
There may have some changes to the room during the 1920s 
(compare Barrett, MNA 731521 with Kopta, Maxwell 4.914). 
The room is then unchanged and in use at least as late as 
1934 (Dewar, 1989:547 fig.11). 

*437 ii - This area was being rebuilt in 1901 
(Carpenter, FM 225, 210, 198). No photographs exist of the 
completed structures. By 1911, Room 437 ii has been 
dismantled (Barrett, MNA 731521; see also Kopta, Maxwell 
4.914). 

*436 i-This area was being rebuilt in 1901 
(Carpenter, FM 225, 210, 198). No photvgraphs exist of the 
completed structures. By 1911, Room 436 i has been 
dismantled (Barrett, MNA 731521; see also Kopta, Maxwell 
4.914). 

Roomb1ock 4 - Southwest End 

Photos: 
Young, 1912? (MNA MS10-3-4-05) 
Robinson, says 1919, but is earlier (MNM 37087) 
Robinson, 1919 (MNM 36195) 
Bradfield, 1918 (MNM 87319, 87320) 
Robinson, 1919 (MNM 36195) 
H.C. James, 1920s (MNA 68493, 68489) 
Jack Van Ryder ColI. 1921 (ARS 41960) 
Applegate 1936 (MNA 2029) 
Don Williams ColI. (ARS 43493, 43494, 43489) 
Unknown (ARS 15759, 43492) 
Price ColI. (Maxwell 23, 43, 29) 

HHD 119 
375/6 i-About 1900, this room was rebuilt, 

incorporating Rooms 376 i and 375 ii to make a taller room. 
By 1912, a staircase has been built along the south side of 
the room and the roof now has an overhang (Young MNA MS10-3-
4-05). A low terrace in front of the room is visible in 
Bradfield's 1918 photograph (MNM 87320) and may also have 
been present in 1912. In Applegate's 1936 photograph of 



this area (MNA 2029), the room appears to be intact and 
probably occupied. 

336 

*374 iii - In 1912, this room is being dismantled and 
only partial walls remain (Young MNA MS10-3-4-05; Price, 
Maxwell 29). It is beginning to be rebuilt in slightly 
later photographs (Robinson MNM 37087; Price, Maxwell 29). 
But in 1918 and during the 1920s, the structure has been 
dismantled again (Bradfield MNM 87320; Williams, AHS 43489, 
43493; James, MNA 68489; Unknown, AHS 43492). By 1936, it 
has been rebuilt and is apparently occupied (Applegate, MNA 
2029) . 

HHO 120 
*380 iii - This room is intact and probably occupied at 

least as late 1912 (Robinson MNM 37087; Price, I·Iaxwell 29). 
The room is not visible in any subsecr..:o~t phutographs, bui:. 
Applegate's 1936 view suggests that it has been dismantled 
(Applegate MNA 2029). 

RHO 118 
*367-369 ii - This room was extensively rebuilt before 

1896. It appears unchanged in 1912 (Yeung MNA MS10-3-4'-05) 
and in a somewhat later photograph (Robinson MNM 37087). By 
1918, stairs along the north side of the room have been 
removed (Bradfield MNM 87320) and the room appears freshly 
plastered. It appears unchanged in 1919 (Robinson MNM 
36195) and in a later photo dated only to the "1920s" (James 
MNA 68489). In a photo dated 1921 (Van Ryder AHS 41960), it 
has been dismantled and only partial walls are standing. 
The partial walls remain in a 1936 photo (Applegate MNA 
2029) . 

HHO 116 
*362 i n - This room was built after 1887 (Appendix 1) 

. In 1912, the roof is missing and a large wall opening 
(window?, door?) is partially blocked (Young MNA MS10-3-4-
05). A photo taken somewhat later (Robinson MNM 37087) may 
show the room under construction. By 1918 (Bradfield MNM 
87319, 87320) the room has been rebuilt with a door, window 
and roof overhang. It has apparently been converted from 
storage to habitation. The room is still in place and 
apparently inhabited in 1919 (Robinson MNM 36195), and 
during the 1920s (James, MNA 68493, 68498, Van Ryder AHS 
41960). By 1936, it appears to be slightly dilapidated, 
although there is no evidence that it is abandoned. 

*360 i-originally a storage room, this room was 
conve~ted to a habitation room between 1896 and 1898. In 
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1912 it appears unchanged (Young MNA MS10-4-3-05; see also 
Robinson MNM 37087). By 1918, it has been rebuilt and 
combined with Room 359 i (Bradfield MNM 87319, 87320). The 
door is moved to the north end of the f~Qnt wall and two 
windows are to the south. The roof still has an overhang. 
A set of north-facing stairs are located at the south end of 
the structure. Subsequent pictures show no further change 
in the room, possibly as late as 1936 (Robinson MNM 36195; 
James, MNA 68493, 68489; Don williams, AHS 43489, 43493, 
43494; Unknown 43492; Applegate MNA 2029). 

*362 ii - This room may originally have been a storage 
room. It was probably converted to habitation when Room 361 
ii was removed. By 1912, it has apparently been rebuilt 
with Room 356 ii. The door has been widened to twice its 
original size and appears to be uncovered (Young MNA MS10-3-
4-05; see also Price ColI, Maxwell 29; Robinson MNM 37087, 
36195; Bradfield MNM 87319, 87320~ JamE~s MNA 68493, 68489; 
Don Williams AHS 43489, 43493, 83493; Unknown 43492~ Van 
Ryder, AHS 41960). It is possibly inhabited as late as 
1936, although it is not completely visible in Applegate's 
photograph (MNA 2029). 

363 iii - Two minor changes occur to this room between 
1902 and 1912: a cooking/storage room in front of this room 
that had been built after 1887 was removed (compare Vroman 
PPL 0126 with Young MNA MS10-3-4-05); a small window south 
of the door was removed and a large four-pane window was 
added (compare Carpenter FM 223 with Young MNA MS10-3-4-05). 
In Applegate's 1936 photograph (MNA 2029), the room is only 
partially visible. The area directly north of the door 
appears to have been opened (perhaps to widen the door?) and 
then almost completely filled in with masonry. The room is 
apparently still occupied. 

*359 i-Rebuilt with Room 360 i by 1918. See Room 360 
i above. 

HHD 115 
*357 nn i-Room 357 n i was built about 1900, combined 

with Room 351 i and possibly Room 350 n i. By 1912 a new 
room has been built in front of this group of rooms. Room 
357 nn i may have been under construction in the undated 
Price photos (Maxwell 23, 29, 43). The completed room, seen 
in 1918 (Bradfield MNM 87119, 87320; see also Robinson MNM 
36195), had a north-facing door, an east facing door, and 
two large east-facing windows. In a 1921 photograph, a very 
s~all room (Room 350 nn i) has been added to the front of 
the south end of this room (Van Ryder, AHS 41960 - see 



below). Room 357 nn i is not visible in Applegate's 1936 
photograph. 

*355 iii - This room has been demolished by 1912 
(Young, MNA MSIO-3-4-5). 

HHD 114 
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*350 ii - This room was apparently intact, and possibly 
in use as late as 1902. An undated photograph (Unknown AHS 
15759) shows it without a roof and apparently abandoned. It 
was apparently demolished between 1902 and 1918 (Bradfield 
MNM 87319, 87320; Robinson MNM 36195). 

*350 nn i-A new room built south of Room 357 nn i 
(Van Ryder, AHS 41960). 

*352 ii - The door to this room was blocked about 1912 
(Young, MNA MS-3-4-05; Williams, AHS 43493), suggesting that 
it was abandoned, although it muy have continued in use with 
entry through an adjacent room. It was apparently intact as 
late as 1921 (Bradfield MNM 87319, 87320; Robinson MNM 
36195; Van Ryder, AHS 41960). It is not visible on any 
later photographs. 

Roomb1ock 41 

HHD's 80, 81, 82 
This small roomblock has been completely dismantled by 

1918 (Bradfield, MNM 87319; Halseth, PGM 19B). 

Roomb1ock 7 - west Side 

Photographs: 
Unknown, about 1920 (MNM 74865) 
Robinson, 1919 (MNM 37112, 37401) 
Unknown, (AHS 43459) 
Del1enbaugh (AHS 43245) 
James, 1920s (MNA 68494, 68492) 
Hegemann, 1926 (Huntington, Album 125 16/1) 
Douglass, about 1920-1928 (AHS 43696) 
Applegate, 1936 (MNA 2031) 
Woods, 1976? (ARS 58691) 
~ouglass, 1923 (LTRR Glass slide #248) 
Douglass, 1928 (LTRR Archaeo 28-4) 

Photographs of this part of Roomblock 7 could not be 
matched with Mindeleff's map, so room numbers could not be 
assigned to rooms in this area (see Appendix 1). 
::?hctographs taken in the early 1920s shew that ::::lany of the 
rooms on this side of the roomblock have been demolished 
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(see especially Robinson, MNM 37401). The high terrace of 
faced rubble (probably filled-in first story rooms) seems to 
have grown higher (see Robinson, MNM 37401; James, MNA 
68494, 68492). Hegemann's 1926 photograph (Huntington, 
Album 125 16/1) and Douglass's photographs taken in 1928 
(ARS 43696, LTRR Archaeo 28-4) show that much of the south 
end of the roomblock is in ruins by the mid-1920s. While 
much of the southeast end of the roomblock seems to have 
been intact through the late 1910s, it was apparently 
largely abandoned in the 1920s (see also LTRR Glass slide 
#248) . 

Roomb1ock 7 Southeast End 

Photos: 
Young, 1912? (MNA MS10-3-4-05, MS10-3-4-011) 
Robinson, says 1919, but is earlier (MNA 37087) 
Bradfield, 1918 (MNM 87309; 87317, 87319, 87320) 
Robinson, 1919 (MNM 36195) 
Don Williams Collection (ARS 43489) 
Unknown (MNM 91605) 
James, 1920s (MNA 68489j 
Douglass, 1923 (LTRR Glass Slide #248, 4.6, 26-21) 
Applegate, 1936 (MNA 2029) 

Naasavi Kiva - The terrace in front of Room 228/9 i 
extends to include the elevated Naasavi Kiva. The Kiva 
appears to be still in use in 1912 (Y()ung MS10-3-4-011) and 
in 1918 (Bradfield, ~~ 87319). It w~s apparently abandoned 
by the 1920s (Douglas, LTRR 248, 4.6, 26-21: Applegate, MNA 
2029) . 

HHD 83 
225 n i-No change. By 1912, a door has been added 

and a stairs constructed at the south end of the structure 
(Young MS10-3-4-011). A window is added by 1919 (Robinson, 

MNM 36195). The room appears to be intact and presumably 
occupied as late as 1936 (Applegate, MNA 2029). 

225 i-This room was probably converted to storage 
when Room 225 n i was built (before 1896). It is still 
intact and presumably in use as late as 1936 (Applegate, MNA 
2029). 

226 ii - This room may have been reroofed about 1901, 
and then ap?ears ~o ~c occupied and unchanged until at least 
1936 (Applegate, MNA 2029). By 1918, it may even have a 
screen door (Bradfield MNM, 87320; see also James, MNA 



68489). 

HHD 84 
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228/9 i-The rebuilding and combination of these two 
rooms was underway in 1901. In 1912, the rebuilt room is 
carefully plastered and a high terrace, also plastered, has 
been built in front of it, extending to include the Naasavi 
Kiva (Young, MNA MS10-3-4-011). The room is still intact, 
although somewhat dilapidated, in 1936 (Applegate, MNA 
2029). It is presumably still occupied. 

*230 i/ii - A cooking/storaf;Je room originally occupied 
the second story of this room. It is not clear if the first 
story was an independent room or part of Room 229 i. In 
1901, it was apparently remodeled into a small room attached 
to the end of Room 228/9. It is intact, and presumably in 
use in 1912 (Young, MNA MS10-3-4-011). Again, it is not 
clear if it is part of Room 228/9 i or is a separate, 
possibly storage room. It has no door, but does have a 
four-pane window (Bradfield, MNM 87317). It appears to be 
separately roofed. In Applegate's 1936 photograph (MNA 
2029), the window is only a small opening. At this time, 
while Room 228/9 i is plastered, Room 230 i/ii is not, 
suggesting that they are separate rooms. There is no 
evidence that Room 230 i/ii is abandoned at this time. 

*231 iii - This room is intact and apparently occupied 
in 1912 (Young MNA MS10-3-4-011; Robinson, MNM 37087). By 
1918, it is beginning to be dismantled a~d only partial 
walls remain (Bradfield MNM 87317, 87320). Later 
photographs show the walls completely razed (Applegate MNA 
2029) • 

HHD 85 
(*)238 i-This room appears as a partially roofed 

space in 1918 (Bradfield MNM 87317). It is not clearly 
visible in any earlier or later photographs. It may have 
been built between 1912 and 1918~ by 1918 it may be 
abandoned or used as a storage area. 

*236 ii - This room is intact and apparently in use in 
1912 (Young Ml~A MS10-3-4-011) and in 1918 (Bradfield MNA 
87317). By 1936, it has been completely dismantled and the 
room behind it exposed. 

*235 ii - This room becomes visible only by 1936 when 
Room 236 ii is dismantled (Applegate, MNA 2029). It appears 
to be in very bad condition, and the roof may be missing. 
It is presumably abandoned at this time. 



*235 iii - Although this room is being remodeled in 
1901, it has b~~n almost completely dismantled by 1912 
(Young MNA MSI0-3-4-011). No sign of it remains in 1936 
(Applegate, MNA 202~). 

HHD 86 
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240 i-This roo~ is only partly visible in 1912 (Young 
MNA MS10-3-4-011). By 1918, it appears to have been at 
least partially rebuilt. The door has been moved to the 
north and a window added ~t the south end of the room 
(Bradfield, MNM 87317). Wi~~t appears to be a square pillar 
has been erected at the southeast corner of the room. The 
room is apparently intact and in use at this time. It is 
not visible in any later photographs. 

241 ii - This room appears to be intact and in use in 
1912 (Young, MNA MSI0-3-4-011) and in 1918 (Bradfield, MNM 
87317). A cooking/storage room in front of the room, 
visible in the earliest photographs, is still intact. In an 
undated photograph (Unknown, MNM 91605) the room appears to 
have been dismantled and another room built in a area that 
covers the previous locations of Rooms 241 ii and 240 i, 
apparently on rubble from previous constructions. A small 
portion of this new ruom (240/41 i) is visible in 
Applegate's 1936 photograph (MNA 2029) and it appears to be 
plastered and intact. 

*240/41 n i-A new room appears in an undated 
photograph (Unknown, MNM 91605) and possibly in Applegate's 
1936 photograph (MNA 2029). It is built over the 
approximate locations of Rooms 241 ii and 240 i, apparently 
on rubble from previous construction. 

*242/3 iii - In 1901, the door to this room was almost 
completely sealed with masonry and it appeared to be 
abandoned. By 1912 (Young, MNA MSI0-3-4-011) and in 1918 
(Bradfield, MNM 87317) it appears to be in use again. It 
seems to have been dismantled in an undated photo (Unknown, 
MNM 91605) and in Applegate's 19J6 photograph (MNA 2029), 
although the area is not clearly visible. 

HHD 88 
*251 i-The room appears intact and in use in 1912 

(Young MNA MSI0-3-4-011), but is not visible in an undated, 
but presumably later photograph (Unknown, MNM 91605). It 
has apparently been dismantled. 

*247 iv - This room appears to be intact and in use in 
1912 (Young, MNA MSI0-3-4-011) and in 1918 (Bradfield, MNM 
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97317). In a later undated photograph (Unknown, MNM 91605), 
it is abandoned and the walls partially dismantled. 

(*249 iii) - A cooking/storage room that present as 
late as 1918 (Bradfield, MNM 87317), but i~ dismantled in a 
later undated photograph (Unknown, MNM 91605). 

HHO 89 
*254 iv - This room is intact and apparently unchanged 

as late as 1918 (Bradfield, MNM 87317), but is abandoned and 
partially dismantled in a later undated photograph (Unknown, 
MNM 91605). 

Roomblock 9 

Photos: 
Young, 1912? (MNA MSI0-3-4-014) 
Bradfield 1918 (HNM 87313, 87318, 87307) 
Robinson, 1919? (pLobably earlier) (MNM 37094) 

HHO 64 
*178 i-The room is intact and apparently unchanged in 

1912. By 1918, it has been extensively rebuilt and two sash 
win~~~'!s have been added. 

176 ii - ~he room is intact and apparently unchanged in 
1912, although i~ does not appear to be well-maintained 
(Young MNA MS10-3-'4-014). By 1918, it appears to have been 
replastered, although in one photo (Bradfield MNM 87313) the 
condition of the roof is questionable. 

*176 iii (n) - This room was built during the 1890s. 
In 1912, it is still intact, although not well-maintained 
(Young MNA MS10-3-4-014). By 1918, it has been completely 
dismantled (Bradfield MNM 87313, 87318, 87307). 

HHO 65 
*179 i-The room is abandoned in 1912 (Young MNA MS10-

3-4-014). By 1918, it has been completely rebuilt, 
incorporating ).~oom 184 i and 183 ii. The rebuilt room has 
two four-pane windows and a door (Bradfield MNM 87313, 
87318, 87307). 

*180 ii - The room is intact in 1912, although it is 
poorly maintained, and there is no easy way to enter it. 
The roof of Room 179 is mostly missing, and there is no 
ladder to Room 180 ii. It is still present i~ 1918 and may 
have been slightly renovated (Bradfield MNM 87313, 87318, 
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87307). 

HHD 67 
*184 i-The room is abandoned in 1912 (Young MNA MS10-

3-4-014). By 1918, it has been completely rebuilt, 
incorporating room 179 i and 183 ii. The rebuilt room has 
two four-pane windot;.s and a door (Bradfield MNM 87313, 
87318, 87307). 

*183 ii - The room is intact in 1312, but there is easy 
no way to access it. The roof of 184 i appears to be 
deteriorated although it cannot be seen clearly (Young MNA 
MS10-3-4-014). By 1918, it has been completely rebuilt, 
incorporating rooms 179 i and 184 i. The rebuilt room has 
two four-pane windows and a door (Bradfield MNM 87313, 
87318,87307). 

182 iii - The room is intact in 1912, but poorly 
maintained. There is no easy was to acceES it - ladders are 
missing. It may be abandoned at this time (Young MNA MS10-
3-4-014). By 1918, the door entry has been greatly widened, 
although there is no door. Again, the room is not well
maintained, but there is a ladder that will reach it from 
ground-level (Bradfield MNM 87313, 87318). It may not be 
used for habitation at this time, but possibly for some 
other purpose (ritual?) . 

HHD 68 
*186 i-This room has probably been completely rebuilt 

by 1912 probably incorporating room 187 i (Young MNA MS10-3-
4-014). It has a stove pipe in 1912, which is missing from 
the 1918 photo of the room (Bradfield MNM 87313, 87318). 

*189 ii - The room has been completely dismantled by 
1912 (Young MNA MS10-3-4-014) • 

*190 iii - The room has been completely dismantled by 
1912 (Young MNA MS10-3-4-014) • 

HHD 69 
*193 i, 192 ii, 191 iii - These rooms are not visible 

on any photos, but. the very corner of Bradfield's 1918 photo 
(MNM 87313) suggest that they were dismantled by this time. 

Roomb1ock 10 - Northeast End 

Photos: 
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Young, 1912 (MNA MS10-3-4-014) 
Bradfield, 1918 (MNM 87313, 87318, 87307) 

HHD 63 
*172 iii - A portion of the roof is visible in Young's 

photo (MNA MSlO-3-4-014), and the room appears intact. at 
this time. By 1918, it has been dismantled (Bradfield MNM 
87313, 87318, 87307). 
HHD 62 

*169/170 i-In 1912, the room appears intact. and 
fairly well-maintained. A ladder leads ~o the roof, 
accessing Room 168 ii. There is no door to the room (Young 
MNA MS10-3-4-014). By 1918, the room appears less well
maintained, and the ladder leading to the roof is missing 
(Bradfield MNM 87313, 87318, 87307). The l:oom may be 
abandoned. 

*168 ii - The room appears intact and well-maintained 
in 1912 (Young MS10-3-4-014). By 1918, it is less well
maintained. Holes can be seen ar~und the door and 
ventilator (Bradfield 87313,87318, 87307). It may be 
abandoned. 

*167 iii - The room appears intact and well-maintained 
in 1912 (Young MS10-3-4-014). In 1918, it was, again, 
unchanged (Bradfield 87313, 87318, 87307). It may be 
abandoned. 

HHD 61 
163 i-In a 1912 photo (Young MS10-3-4-014), this room 

appears intact, although not well-maintained; by 1918 it is 
apparently abandoned (Bradfield 87313, 87318, 87307). 

164 ii - In a 1912 photo (Young MS10-3-4-014) this room 
appears intact, and probably occupied, but by 1918, it has 
been abandor.ed (Bradfield 87313, 87318, 87307). 

165 iii - In a 1912 photo, this room appears intact, 
and probably occupied (YOl'~--'3" MSI0--3-4-014). By 1918, it has 
been abandonel (Bradfield 87313, 87318, 87307). 

*166 iv - This room was completely dismantled by 1912 
(Young MSI0-3-4-014). 

*160 iii - The room is intact in 1912 (Young MSI0-3-4-
014), but has been dismantled by 1918 (Bradfield 87313, 
87318, 87307). 



Roomblock 10 - South End 

Photos: 
Yot.ng, 1912 (MNA MSI0-3-4-05) 
Young, 1912 (MNA MSI0-3-4-012) 
Bradfield, 1918 (MNM 87317) 
Barrett, 19117 (MNA 731519) 

HHD's 51-56 
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The rooms at this end of Roomblock 10 are difficult to 
identify. Barrett's photograph, taken about 1911, show that 
some rooms, especially on the west side of the roomblock are 
intact and some are abandoned and partially demolished. 
Young's 1912 photograph (MNA MS10-3-4-05) shows at least one 
room that appears to be abandoned and the door blocked with 
masonry (Room 132 i). Another photo by Young (MNA MS10-3-4-
12) indicates that Rooms 143 ii and 144 i are still intact 
and in use in 1912. Room 142 iii has apparently been 
dismantled. Bradfield's photograph, taken in 1918, suggests 
that some of the rooms that were intact in 1911 and 1912 are 
now demolished (MNM 87317). These include all levels of 
Rooms 132, 133, 134, and 132 i n, a room built during the 
1890s. 

Roomblock 11 Northeast End 

HHD's 43 and 44? 
The east end of this roomblock is abandoned and is 

being dism~ntled in 1918 (Bradfield 87313, 87318, 87307). 
Individual rooms are difficult to distinguish. 

Roomblock 12 Southeast End 

Photos: 
Young, 1909 (NAU 643-3-42; 643-44) 
Young, 1912 (MNA MS10-3-4-03) 
Johnson, 1909 (National Archives 95-G-84136) 
Bradfield, 1918 (MNM 87311, 77618-distant) 
nouglass, 1928 (UA Sp. ColI. 11,197) 
Douglass, 1934 (LTRR Archaeo 34-6) 
Halseth, before 1918? (PGM 21A) 
Halseth, 1918-1926? (PGM 23B) 

Kwan Kiva - Appears to be intact and presumably in use 
in 1909 (Young NAU 643-44). By 1918, it is obviously 
abandoned: the roof is in disarray and the ladder broken 
(Bradfield MNM 87311). By 1928 (Douglass N 11,197) and 1934 
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(LTRR Archaeo 34-6), the roof has deteriorated, although the 
beams are still in place. 

HHD 20 
*23 i-This room is not clearly shown on any of the 

photos, but Young's 1909 photos (NAU 643-3-42 and 643-44) 
indicate that the whole residence unit (HHD # 20) is 
abandoned and may have been largely dismantled by 1909. The 
upper stories may have been dismantled by the late 1890s 
(see Carpenter photo FM 181). 

*24 i-Dismantled? See Room 23 i above. 

*25 ii - Probably dismantled by late 1890s. See Room 
23 i above. 

HHD 21 
*31 i-Appears to be occupied in 1909 (see Young, NAU 

643-44). It is plastered and there is sweet corn hanging 
from the roof. By 1918, it appears to be abandoned and 
being dismantled (see Bradfield, MNM 87311). Rooms 30 and 
29 can be seen in 1918 in Bradfield, (MNM 77618-distant) . 
They appear to be intact, but no ladders lead to them, 
suggesting abandonment. 

30 ii - Appears to be occupied in 1909 (see Young, NAU 
643-44). Abandoned probably 1918-1926 (Halseth, PGM 23B) . 

29 iii - Appears to be occupied in 1909 (see Young, NAU 
643-44). Abandoned probably 1918-1926 (Halseth, PGM 23B) . 

HHD 22 
*32 i-Appears to be occupied in 1909 (see Johnson, 

95-G-84136). It is obviously abandoned and partially 
dismantled by 1918 (see Bradfield MNM 87311). Photos taken 
in 1928 (Douglass N 11,197) and 1934 (Douglass LTRR Archaeo 
34-6) show the room completely dismantled. 

*33 ii - Appears to be occupied in 1909 (see Young, NAU 
643-44). The ladder is in place and sweet corn is hanging 
from the side of the roof. It is obviously abandoned and 
partially dismantled in 1918 - the door is gone, etc (see 
Bradfield MNM 87311). Photos taken in 1928 (Douglass N 
11,197) show the room still partially intact; by 1934 (see 
Douglass LTRR Archaeo 34-6) the room has been completely 
dismantled. 

*34 iii - Appears to be occupied in 1909 (see Young, 
NAU 643-44). It is obviously abandoned and partially 
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dismantled in 1918 - the door is gone, etc (see Bradfield 
MNY- 87311). Photos taken in 1928 (Douglass N 11,197) and 
1934 (Douglass LTRR Archaeo 34-6) show the room completely 
dismantled. 

HHD 23 
*38 i-Appears to be occupied in 1909 (see Johnson 95-

G-84136 and Young, NAU 643-44). In 1918, the room is still 
intact, although poorly maintained. There is no clear 
evidence that it is occupied at this time. Photos taken ir 
1928 (Douglass N 11,197) and in 1934 (Douglass LTRR Archaeo 
34-6) show the room abandoned, but not extensively 
scavenged. The door is missing, but roof beams appear to be 
intact. 

*37 ii - The room is not clearly visible in any of the 
1909 photos, but a ladder leads up to it (see Johnson 95-G-
84136) so it may be occupied at this time. By 1918, it is 
intact, but poorly maintained (Bradfield MNM 87311). No 
ladder leads up to it. There is n~ clear evidence that it 
is occupied at this time. By 1928 (Douglass N ~1,197) is 
clearly abandoned, the roof is gone, etc. By 19~4 (Douglass 
LTRR Archaeo 34-6), it has been completely dismantled. 

*36 iii - Although the room is not clearly visible in 
the 1909 photos, there is a man standing in front of it in 
Young's photo (NAU 643-44), suggesting that it is occupied. 
By 1918, it is still intact, although poorly mainta~ned 
(Bradfield MNM 87311). A ladder leads fron the roof of Room 
38 to access Room 36, but there is no ladder from the ground 
level to the roof of Room 38. By 1928, (Douglass N 11,197) 
it has been largely dismantled. By 1934 (Douglass LTRR 
Archaeo 34-6), it has been completely dismantled. 

HHD 24 
*39 i-The room is not clearly visible in any of the 

1909 photos. It appears to be intact in Johnson (95-G-
84136), but in Young's photo (NAU 643-44), the door area may 
be dismantled and the roof gone. By 1918, (Bradfield MNM 
87311) the room is completely dismantled. 

*40 ii - The room appears ~o be still intact (rocf in 
place) in 1909, although it is not clearly visible (Young 
NAU 643-447 Johnson 95-G-84136). There is no clear evidence 
that it is occupied at this time. By 1918, (Bradfield MNM 
87311) it has been completely dismantled. 

*41 iii - The room may be abandoned in 1909. 
Especially in Young (MNA MS10-3-4-03 distant) the roof 
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appears to be missing. This is not so clear in Young's 1912 
photo (NAU 643-44). By 1918, (Bradfield MNM 87311) the room 
is completely dismantled. 

HHD 25 
*46 i-The room is not clearly visible in any earlier 

photos, but it is clearly dismantled by 1918 (Bradfield MNM 
87311). 

*45 ii - The room is not clearly visible in any earlier 
photos, but it may be abandoned by 1918 (Bradfield MNM 
87311). The door is still in place, but there is no ladder 
leading to it. It is very poorly maintained, and other 
rooms in the habitation unit are abandoned. It is 
completely dismantled by 1928 (Douglass N 11,197). 

*43 iii - The room is not clearly visible in any 
earlier photos, but it is clearly abandoned by 1918 - the 
door is missing and the roof may be partially dismantled. 
It is completely dismantled by 1928 (Douglass N 11,197). 

Roomb1ock pl/Ql 

HHD's 149 and 150 
Dismantled by 1918 (Bradfield, MNM 87319; Robinson, MNM 

36195) 

Aerial Photographs 

Douglass, 1933 (UA Sp ColI. N-4374), oblique looking N. 

Unknown, between 1933-40 (MNA 72530), obliqu~ looking 
S. 

Spence Air Photo, 1940? (Peabody N3~G78), oblique 
looking N. Stubbs, 1948 (MNM 2624), overhead 

Roomblock 1 - In 1933, 3 first story rooms and 3 second 
story rooms have roofs (Douglass, UA Sp ColI. N-4374). No 
changes between 1933-1940 (Unknown, MNA 72530). Not clearly 
visible in 1940 (Spence; Peabody N32078). In 1948, only 3 
first story rooms are in use (Stubbs, MNM 2624). 

Roomblock 2 - Not visible in 1933. In 1933-40, it has at 
least two first story room and one second story room; two 
abandoned (?) rooms are located at the north end of the 
rcolnblock (Unknown, MNA 72530). In 1940, it is unchanged, 
although the two abandoned rooms appear to be largely 



dismantled (Spence, Peabody N32078). In 1948, one of the 
first story rooms is dismantled (stubbs, MNM 2624). The 
other first story room is now two rooms, although it was 
probably always two rooms. The upper story room remains, 
although Stubb's map shows it as two rooms. 
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Roomblock 21 - Not visible in 1933. In 1933-40, it has at 
least one first story room and one second story room. 
Another room may be either first or second story (Unknown, 
MNA 72530). It appears unchanged in 1940 (Spence, Peabody 
N32078). In 1948, stubbs records two first story rooms (MNM 
2624). 

Roomblock 3 - Not visible in 1933 or 1933-40. The number of 
rooms is unclear in 1940. Stubbs' photo shows at least 10 
rooms and one abandoned room (MNM 2624), while his map 
indicates 13 occupied rooms and one abandoned room. Two of 
the rooms are second story. The rooms are in three 
separated groups. 

Roomblock 31 - Not visible in 1933 or 1933-40. The 1940 
photo shows about six occupied rooms (Spence, Peabody 
N32078). The Stubbs photo also shows about six occupied 
rooms (MNM 2624), although the map has seven. 

Roomblock 4 - Much of the roomblock appears intact in photos 
through the 1930s. In 1940, several first floor rooms 
(perhaps Rooms 422/23 or 430 are abandoned or being 
dismantled (Spence, Peabody N32078). Stubbs' 1948 photo 
shows that this roomblock has been much reduced (MNM 2624) . 
His map shows 35 occupied first story rooms, six occupied 
second story rooms, and three occupied third story rooms. 
The map also shows six abandoned first story rooms, and nine 
abandoned second story rooms. Much of the northern and 
southern ends of the roomblocks have been demolished. 

Roomblock 5 - In 1933, t.his roomblock has at least seven 
first floor rooms, six second floor rooms, and one third 
floor room (Douglass, UA Sp ColI. N-4374). In 1933-40, the 
roomblock has at least six first floor rooms (one is assumed 
to be present, one obviously abandoned), four second floor 
rooms (two appear abandoned), and one third floor room 
(Unknown, MNA 72530). The north end of the roomblock is in 
ruins, but still has standing walls. In 1940, the rooms 
cannot be clearly seen, but most of the same rooms appear to 
be intact (Spencer Peabody N32078). Stubbs' 1948 photo and 
map show nine first floor rooms, and three abandoned second 
floor rooms (MNM 2624). The north end of the roomblock can 
no longer be seen. 
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Roomblock 51/511 
- Not visible in 1933. In 1933-40, four 

first floor rooms are visible, and two second floor rooms 
(Unknown, MNA 72530). The roomblock appears to be in ruins 
in 1940 (Spence, Peabody N32078). In 1948, stubbs' map 
indicates 5 occupied first floor rooms and two abandoned 
rooms. His photo (MNM 2624) suggests that the several of 
the rooms he labels occupied actually have no roofs. 

Roomblock 6 - Partially visible in 1933 (Douglass, UA Sp 
ColI. N-4374). Only one room remains where Rooms 296-301 
once stood (rooms 306-310 may also be gone). The portion of 
the roomblock that is visible appf~ars to be at least two 
stories high. Taw Kiva seems to be still in use. 

In 1933-40, the roomblock is in two, and possibly three 
sections (Unknown, MNA 72530). The isolated room visible in 
1933 is still visible and presumably occupied. A second 
group to the north includes four first story rooms, three 
second story rooms, and one third story room. All appear to 
be occupied. A third group, north of the second consists of 
a single intact room, with other deteriorating rooms 
adjacent, that i~ apparently being used for animal 
containment. A fence has been built around it to form a 
corral, partially incorporating the reduced walls of 
abandoned rooms. 

The roomblock is not clearly visible in 1940, but does 
not appear to have changed (Spence, Peabody N32078). At 
this time, Taw Kiva has no roof, and has apparently been 
abandoned. In 1948, Taw Kiva is obviously not in use 
(stubbs, MNM 2624). The isolated room north of Taw Kiva is 
roofed and apparently occupied. The room group further 
north consists of five first story rooms. The third room 
group to the north is now dismantled and consists only of a 
corral. 

Roomblock 7 - In 1933 (Douglass, UA Sp ColI. N-4374), only a 
small portion of Roomblock 7 appears to be intact (but see 
individual room notes above). There:is a gap in the north 
end of the roomblock where rooms have been demolished and a 
road now exists. A large nEW single story structure has 
been built at the north end of the roomblock, probably where 
the southwest end of roomblock 6 once stood. In the central 
part of the roomblock, many rooms lack east-facing doors and 
most appear to be in ruins. The isolated north end of the 
roomblock appears to have at least two intact, first floor 
rooms. South of this, two other first floor rooms may also 
be intact. See room notes, above for details of the 
southeast end of the roomblock. 
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In 1933-40 (Unknown, MNA 72530), only the northeast end 
of the roomblock is visible. It shows the large isolated 
structure and at least two isolated first story rooms. In 
1940 (Spence, Peabody N32078), the roomblock is not clearly 
vi~.ible, but much of the central section appears to haye 
be~n greatly reduced. In 1948 (Stubbs, MNA 2624, and map) 
Stubbs shows 17 intact first story rooms, 8 intact second 
story rooms, five abandoned rooms, and the isolated, intact 
room to the north. Much of the central section of the 
roomblock has been almost completely reduced. 

Roomblock 8 - In 1933, Roomblock 8 appears to be largely in 
ruin (Douglass, Ul. Sp ColI. N4374). On~ room has a fence 
around it and may be used as an an~_mal pen. No rooms are 
clearly occupied. In 1933-40 (Unknown, MNA 72530), 
Roomblock 8 is in two sections, both consisting of unroofed, 
abandoned structures. The southern section has walls 
standing two stories high. In 1940 (Spence, Peabody 
N32078), the walls of Roomblock 8 are almost completely 
reduced and individual rooms difficult to discern. In 1948 
(Stubbs, MNM 2624), Roomblock 8 has completely disappeared. 

Roomblock 81/8 11 
- In 1933, Roomblock 81 has three roofed 

rooms, but appears to be largely in ruin (Douglass, UA Sp 
ColI. N4374). The roofed rooms do not appear to be 
occupied. The roomblock is in two sections, separated by 
completely reduced rooms. In 1933-40 (Unknown, MNA 72530), 
only two roofs remain in the northern section. The southern 
section has standing walls, but no intact rooms. In 1940 
(Spence, Peabody N32078) Roomblock 81 consists only of low 
standing walls. In 1948 (stubbs, MNM 2624, and map) only 
wall outlines are visible. 

Roomblock 9 - In 1933 (Douglass, UA Sp ColI. N4374), 
Roomblock 9 appear~. to be largely intact (but see room notes 
above). Both ki vas in front of the roombloc1- seem to be in 
use. In 1933-40 (Unknowll, MNA 72530) the roonililock appears 
unchanged. In 1940 (Spence, Peabody N32078), Roomblock 9 
still see~s tv be occupied, but both kivas appear to be 
roofless and aLandoned. Stubbs 1948 photo and map show both 
kivas abandoned and four first floor rooms intact (stubbs, 
MNM 2624). 

Roomblock 10 
Roomblock 10 
razed rooms. 
second story 

- In 1933 (Douglass, UA Sp ColI. N4374) 
is in three sections separated by completely 
The south section has six roofed rooms, one a 

room, although none are clearly still in use. 
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The area of Rooms 131-138 and Room 140 is reduced and 
partially fenced for a corral. The central section hCl.s 
three roofed first story rooms and two roofed second story 
rooms. Both of the second story rooms have large holes in 
the roof and are clearly not occupied. One of the first 
story rooms has a stone fence around it and may be used for 
animal containment. None of the other rooms are clearly 
occupied. The northern section consists of a single, large, 
isolated first story room. It is not clearly occupied. 

In 1933-40 (Unknown, MNA 72530), Roomblock 10 is not 
clearly visible. The isolated northern room is still 
roofed. The central section seems to show further 
reduction. In 1940 (Spence, Peabody N32078), the southern 
section of Roomblock 10 consists only of standing walls. 
There may be some roofed rooms in the central section. The 
isolated room at the northern end is not visible. In 1948 
(Stubbs, MNM 2624 and map) Roomblock 10 has been completely 
razed, although room outlines remain. 

Roomblock 11 - In 1933, (Douglass, UA Sp ColI. N4374) the 
upper stories of Roomblock 11 have been largely dismantled, 
although some wall segments remain. six or seven rooms have 
intact roofs, but none are clearly occupied. The roomblock 
is not clearly visible in 1933-40, (Unknown, MNA 72530) 
although at least one room at the north end has a roof. In 
1940 (Spence, Peabody N32078), all of the rooms at the 
southern end of the roomblock are roofless and greatly 
reduced. The northern end is not clearly visible. In 1948, 
(Stubbs, MNM 2624 and map), Roomblock 11 is completely 
reduced, although room outlines remain. 

Roomblock 12 - In 1933 (Douglass, UA Sp ColI. N4374), the 
south end of roomblock 12 has some standing walls reaching 
two stories tall. One or two rooms may be roofed, but do 
not seem to be occupied. The adjacent Tsu Kiva is 
abandoned. The north end of the roomblock is only partially 
visible, but seems to be completely razed, with room 
outlines even obscured. In 1933-40 (Unknown: MNA 72530), a 
few standing walls can be seen at the far northern end of 
the roomblock, but the central section is entirely razed. 
The southern section still has walls standing to two 
stories. In 1940 (Spence, Peabody N32078), the southern 
section still has walls standing to two stories. In 1948 
(Stubbs, MNM 2624) only wall outlines relliain. 

Roomblock 121 .. Rccmblock 121 is r.::t. visible in 1933. In 
1933-40 (Unknown, MNA 72530), the roomblock seems to have at 
least three roofed and occupied rooms. In 1940 (Spence, 
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Peabody N32078), the rooInl:-lock is abandoned, although 
standing walls remain. In 1948, (stubbs, MNM 2624 and map) 
only wall outlines remain. 

Roomblock 1211 - In 1933 (Douglass, UA Sp ColI. N4374~, a 
structure that may be the remains of Roomblock 1211 has one
story high walls and no roof. It appears to be used for 
animal containment. It is not visible in 1933-40. It 
appears unchanged in 1940 (Spence, Peabody N32078), but has 
disappeared by 1948 (Stubbs, MNM 2624). 

Roomblock 13 - Roomblock 13 is not visible in 1933. It is 
partially visible in 1933-40 (Unknown, vn~A 72530). At this 
time, low standing walls remain at the north end. Some 
roofed structures to the south may be part of the original 
Roomblock 13. In 1940 (Spence, Peabody N32078), a view from 
the south shows some standing walls remain. No roofed 
structures are visible. In 1948 (Stubbs, MNM 2624), the 
roomblock is almost completely obscured. 

Roomblock Kl/Ll/Ml - Not visible in 1933. In 1933-40, it 
apparently has at least 3 rooms, all probably first story 
(Unknown MNA 72530). In 1940, two rooms appear to be 
occupied (Spence, Peabody N32078). Stubbs' 1948 photo also 
shows two occupied rooms (MNM 2624). 

Roomblock El/Fl - Apparently dismantled before the earliest 
aerial photographs. 
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APPENDIX 3 
List of Photographs Collected for the Oraibi study 

The following table lists all photographs collected for 
the Oraibi study. The information used to identify the 
photograph is that provided by the intititution at which the 
photograph was procured, including the photographer, the 
date of the photograph, the institution where it is held, 
and the institutional photograph number. See Appendix 6 for 
institutional abbreviations. In cases where the 
photographer was not identified, the designation "Unknown" 
is used; where the photographer has been only tentatively 
identified, a ? follows the name; when the present study has 
determined that the photographer has been incorrectly 
identified, the name is in parentheses. Unknown dates are 
omitted, tentative dates are followed by a ?, and incorrect 
dates are in parentheses. 

Photographs are ordered in the manner that was most 
useful for analysis. Photographs of the Main Plaza are 
listed first, and are prim~rily photographs of Roomblock 4. 
The west side of Roomblock 7 also borders the Main Plaza and 
is listed next. other easily identifiable roomblocks (9, 1, 
2, 12 and the north ends of 10 and 11) are then listed. The 
Snake Dance Plaza, looking west, shows primarily the SE end 
of Roomblock 4. Other Roomblocks bordering the Snake Dance 
Plaza are the east side of Roomblock 7, and and the south 
er,ls of Roomblocks 10 and 11. Roomblock ElF borders the 
Snake Dance Plaza to the east. The last section of the 
table includes photographs of Oraibi fcr which exact 
locations in the pueblo could not be determined, and 
photographs that may not be of Oraibi. 

within major subheadings, photographs are listed 
generally by date of photograph (earliest to latest); where 
photographs are not in temporal order, adjacent photographs 
often show complementary views thut were useful for 
analysis. Photographs without exact dates are often placed 
in approximate locations in the temporal sequence, as are 
photographs with incorrect dates. In a number of cases, 
duplicate photographs were obtained from two institutions, 
occasionally with different attributions of photographer and 
date. In these cases "same as abovt:" is placed after the 
photograph number of the second photograph. Where t.he 
correct photographer or date could be identified, the name 
of the other photographer or date was placed in parentheses. 
In some cases, it was determined that the image in a 
photograph had been reversed. This was noted after the 
photograph nunwer. 
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PHOTOGRAPHER DATE INSTITUTION PHOTOGRAPH # 

MAIN PLAZA 

John K. 1879 smithsonian 56394 
Hillers 

(Dellenbaugh (1884) AHS 43246 (same 
) as above, 

image 
reversed) 

John K. 1879 Smithsonian 41831A 
Hillers 

Unknown SWM N24333/P6114 

Fewkes? smithsonian 88-3470 

Maude FM 2342 

Maude MNM 90946 

G.W. James Smithsonian 88-18117 

G.W. James SWM N35053/P6158 

Ben wittick ca. 1895 MNM 16397 

A.C. Vroman 1898 PPL Vel D1 D125 

A.C. Vroman 1900 PPL Vol 10 1040 
1/2 

H.R. Voth ML ASM #3251 
Voth # 472 

H.R. Voth ML ASM # 655 
Voth # 1751 

G.H. Pepper 1896-1901 NPS Neg. 50-857 
Class 970.3 

G.H. Pepper 1896-1901 NPS Neg. 50-858 
Class 970.3 

G.H. Pepper 1896-1901 NPS Neg. 50-856 
Class 970.3 
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C. Carpenter 1901 FM 218 

C. Carpenter 1901 FM 241 (matches 
218) 

C. Carpenter 1901 FM 208 

Willjam H. 1901 MNM 37707 
Simpson 

Nationl Park MNM 38323 
Service 

Samuel MNA MNA 73.1522 
Barrett 

stuart Young 1912? MNA M810-3-4-07 

Stuart Young 1912 NMA M810-3-4-08 

Wesley 1918 MNM 87314 
Bradfield 

Wesley 1918 MNM 87316 
Bradfield 

H.F. 1919 MNM 37112 
Robinson 

H.F. 1919 MNH 37401 
Robinson 

Unknown AH8 43495 

Dellenbaugh (1884) AHS 43245 

Unknown MNM 74865 

Bortell 1920 MNM 2631 

H.C. James 1920's MNA MNA 68.494 

H.C. James 1920's MNA MNA 68.492 

Odd Halseth PGM Hopi 12B 

Odd Halseth PGM Hopi 19A 



Odd Halseth 

J.R. willis 

Elizabeth 
Hegemann 

Unknown 

Douglass 

A.E. 
Douglass 

Unknown 

H.Sage 
Goodwin 

Gorelon 
L'Alleman 

Imhof 

Douglass? 

M. Applegate 

Unknown 

1926 

(1902) 

1928 

ca. 1930 

1932 

1934? 

1936 

MAIN PLAZA - NORTH END 

F.H. Maude 

F.H. Maude 

H.R. Voth 

H.R. Voth 

H.R. Voth 

PGM 

MNM 

Huntington 

MNM 

AHS 

UA Sp ColI. 

MNM 

MNM 

SWM 

Maxwell 

LTRR 

MNA 

AHS 

SWM 

smithsonian 

ML 

ML 

ML 

23A 

98191 

Alb. 125 
16/1 

91606 

43696 

N11,201 

124403 

119555 

357 

N35056 P6113 

4.M.27 (same 
as above) 

Archaeo 34-
13 

RBMVE 2031 

S8619 

N22273 

88-18111 
(same as 
above) 

ASM #3061 
Voth # 138 

ASM #887 
Voth :# 1290 

ASM #119 
Voth #738 



H.R. Voth 

H.R. Voth 

James or 
Palmer? 

Charles 
Carpenter 

H.R. Voth 

Samuel 
Barrett 

Stuart M. 
Young 

Lillian w. 
smitp 

E. Kopta 

Kopta 

Kopta 

Kopta 

Kopta 

Unknown 

1898 

1901 

1912? 

Prior to 
1933 

ROOMBLOCK 7-WEST SIDE 

victor 
Minueleff 

H.R. Voth 

H.R. Voth 

H.R. Voth 

1887 

ML 

ML 

smithsonian 

FM 

ML 

MNA 

MNA 

MNA 

Maxwell 

Maxwell 

Maxwell 

Maxwell 

Maxwell 

UA Sp ColI. 

Smi th~,onian 

ML 

ML 

ML 

ASM #193 
Voth #960 
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ASM #540 
Voth #1524 

32357A 

225 

ASM #191 
Voth f.1294 

MNA 73.1521 

MNA MS10-3-
4-09 

MNA 74.1582 

#18 4.885 

#46 4.915 

#44 4.913 

#45 4.914 

#17 4.884 

N11,198 

1854 

ASM #106 
Voth # 725 

ASM #3084 
Voth #169 

ASM #3086 



H.R. Voth 

H.R. Voth 

Monson 

Dorsey 

Douglass? 

ROOMBLOCK 9 

George 
Wharton 
James 

Ben Wittick 

Unknown 

A.C. Vroman 

Charles 
Carpenter 

Charles 
Carpenter 

Unknown 

H.F. 
Robinson 

H.F. 
Robinson 

stuart M. 
Young 

(W. 
Bradfield?) 

Wesley 
Bradfield 

Before 1905 

1928? 

ca. 1890 

1900 

1901 

1901 

(ca. 1915) 

(ca. 1919) 

1912? 

1918? 

1918 

ML 

ML 

Huntington 

smithsonian 

LTRR 

Smithsonian 

MNM 

AHS 

PPL 

FM 

FM 

FM 

MNM 

MNA 

MNM 

MNM 

Voth #171 

ASM #3088 
Voth #173 

ASM #3142 
Voth #300 

#1.82 (241) 

T-'789 
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Archaeo 28-4 

SPC021018.00 
(xerox) 

16083 

15769 

Vol D1 D12/1. 

205 

185 

2619 

36197 

37094 

MNA MS10-3-
4-014 

87313 

87318 
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Wesley 1918 MNM 87307 
Bradfield 

ROOMBLOCK 6 

F.H. Maude Seaver 2654R 

H.R. Voth ML ASM #246 
Voth #1092 

ROOMBLOCK 1 

Hillers 1879 smithsonian 56395 

H.R. Voth ML ASM #191 
Voth # 919 

H.R. Voth ML ASM #3373 
Voth #878 

H.R. Voth ML ASM #657 
Voth # 1754 

Charles 1901 FM 227 
Carpenter 

Charles 1901 FM 186 
Carpenter 

ROOMBLOCK 2 

Charles 1901 FM 210 
Carpenter 

Ben wittick ca. 1895 MNM 16080 

Charles 1901 FM 197 
Carpenter 

Charles 1901 FM 235 
carpenter 

H.R. Voth ML ASM #475 
Voth #1441 

H.R. Voth ML ASM #477 
Voth #1443 
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Charles 1901 FM 206 
Carpenter 

Charles 1901 FM 198 
Carpenter 

M. Applegate 1936 MNA RBMV #2030 

Parker 1961 MNA MNA 3352 
Hamilton 

Parker ")61 MNA MNA 3350 
Hamilton 

ROOMBLOCKS 10 AND 11 

Ben wittick ca. 1890 MNM 16202 

Ben wittick ca. 1895 MNM 16200 

Ben wittick ca. 1890 MNM 16409 

Ben wittick ca 1895 MNM 16079 

A.C. Vroman Seaver V-1021 

Monson Huntington #186 (1065) 

Monson 1907? MNM 74508 (sa~e 

as above) 

ROOMBLOCK 12 

Hillers (1879) smithsonian 1844 

Powell 1870's NPS Neg.#60,145 
class 
970.331 
(same as 
above) 

Ben wittick ca 1890 MNM 16081 

H.R. Voth ML ASM #565 
Voth #1549 

Charles 1901 Fr.! 181 
Carpenter 



stuart Young 1909 

stuart Young 1909 

D.P. Johnson 1909 

Wesley 1918 
Bradfield 

Odd Halseth 

Odd Halseth 

A.E. 1928 
Douglass 

A.E. 1934 
Douglass 

ROOMBLOCK 12 - REAR 

Charles 1901 
Carpenter 

SNAKE DANCE PLAZA - LOOKING 

G.W. James 

G.W. James? 

J.W. 
Hildebra!1d 

F.H. Maude 

Unknown 

Sumner 
Matteson 

A.C. Vroman 

H.R. Voth 

G.W. James 

1896 

1896? 

ca. 1896 
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NAU NAU # 643-3-
42 

NAU NAU #643-44 

Nac. Arch. 95-G-84136 

MNM 87311 

PGM Hopi 21A 

PGM Hopi 23B 

UA Sp ColI. N11,197 

LTRR "Morris 
Photos" 

FM 234 

WEST 

MNA MNA 66.799 

AHS 15768 

MNA MS 168 
71. 257 

NNM 14424 

AHS 15767 

smithsonian T-1032 

Seaver V-1643 

ML ASM #29 Voth 
#629 

Huntington Pierce ColI. 
#1911 (4576) 
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Ben Wittick (ca. 1890) MNM 16410 

A.C. Vroman 189~ . PPL Vol D-1 D126 

A.C. Vroman 1900 PPL Vol 10 #1041 

Sumner 1900 smithsonian 42189B 
Matteson 

Charles 1901 FM 223 
Carpenter 

A.C. Vroman Smithsonian 32357-1 

Charles 1901 FM 177 
Carpenter 

Charles 1901 FM 194 
Carpenter 

Charles 1901 FM 238 
Carpenter 

Sumner 1901 MPM SWM-1-G-170j 
Matteson 44613 

Sumner 1901? MPM SWM-1-G-657j 
Matteson 88-1 

Sumner 1901 MPM SWM-1-G-287j 
Matteson 44657 

Walter Runke 1902 MNA MS 74- -28 

G.H. Pepper NPS Neg. #50-853 
class 
#970.395 

Unknown UA Sp ColI. N11,200 

Monson Huntington #164 

Keysi:one MNM 89371 
Vie':! Co. 

Unknown AHS 15759 

Stuart Young 1912? MNA MS10-3-4-05 
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stuart Young 1912? MNA MS10-3-4-012 

Unknown Maxwell 29 

Unknown Maxwell 23 

Unknown Maxwell 43 

H.F. 1919 MNM 37087 
Robinson 

Don AHS 43493 
Williams? 

Wesley 1918 MNM 87320 
Bradfield 

Wesley 1918 MNM 87317 
Bradfield 

Wesley 1918 MNM 87319 
Bradfield 

H.F. 1919 MNM 36195 
Robinson 

Odd Halseth PGM Hopi 19B 

H.C. James 1920's MNA 68.489 

H.C. James 1920's MNA 68.493 

Don AHS 43489 
Williams? 

Don AHS 43494 
Williams? 

Unknown AHS 43492 

Jack Van 1921 AHS 41960 
Ryder? 

M. Applegate 1936 MNA RBMVE #2029 

SNAKE DANCE PLA?:A - LOOKING N. AND S. 

F.H. Maude 1896 smithsonian 88-18113 
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H.F. Maude Seaver 2682R 

G.W. James MNM 119163 

Ben wittick 1898 MNM 15991 

A.C. Vroman Seaver V-605 

A.C. Vroman 1900 PPL Vol 10 #1052 

A.C. Vroman 1900 PPL Vol 10 #1047 

H.R. Voth ML ASM #69 Voth 
#684 

Munk 1902 SWM N35146 Munk 
Vol VI #164 

Samuel 19117 MNA MNA 73.1519 
Barrett 

ROOMBLOCK 7 - EAST SIDE 

J.W. MNA MNA 71. 259 
Hildebrand 

J.W. MNA MNA 71.258 
Hildebrand 

F.H. Maude 1896 MNM 14422 

G.W. James Huntington Pierce Call. 
#1912 (4577) 

Ben wittick 1898 MNM 16413 

Ben wittick 1898 MNM 16427 

Unknown UA Sp Call. N11,202 

A.C. Vroman 1898 PPL Vol D1 Dl18 

G.W. James SWM N35055j 
P6110 

G.L. Rose smithsonian 79-4285 

Charles 1901 FM 179 
Carpenter 
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A.C. Vroman Seaver V-593 

A.C. Vroman Seaver V-615 

Edward H. (1928) Smithsonian 88-18122 
Kemp 

A.C. Vroman 1898 PPL Vol 10 #1059 

Unknuwn 1898 LTRR no number 

Unknown AHS 43693 (same 
as above) 

G.W. James 1898 smithsonian 88-18119 

stuart Young 1912 MNA MNA MS10-3-
4-011 

Wesley 1918 MNM 87309 
Bradfield 

Odd Halseth PGM Hopi 22B 

Odd Halseth PGM Hopi 18B 

Unknown MNM 91605 

A.E. 1923 LTRR Glass slide 
Douglass? #248 

A.E. LTRR Nat. Geog. 
Douglass? #4.6 

A.E. 1926 LTRR Archaeo. 26-
Douglass? 21 

ROOMBLOCK ElF 

G.W. James 1896 SWM N35046/ 
LS2506 
(image 
reversed) 

F.H. Maude 1896 MNM 14448 

F.H. Maude 1896 MNM 14445 
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F.H. Maude 1896 MNM T-2069 

A.C. Vroman Seaver V-620 

Ben Wittick 1898 NMN 16360 

Sumner 1900 Smithsonian 88-18114 
Matteson 

Sumner 1901 MPM SWM-1-G-161/ 
Matteson 44518 

Edward H. (1928) Smithsonian 88-18123 
Kemp 

Charles 1901 FM 237 
Carpenter 

Unknown Huntington Pierce ColI. 
#2022 

Douglas 1902 AHS 43697 

Bratley 1902 smithsonian 53472B 

Bratley 1902 Smithsonian 53472A 

Forrest 1906 Huntington Album 126 
(1031) 

Forrest 1908 Smithsonian 88-18115 

F. Monson 1907 MNM 74522 

Unknown Huntington Pierce ColI. 
#2013 (3723) 

Unknown Smithsonian 88-18112 

Unknown Maxwell 9 

Unknown Maxwell 24 

Unknown Maxwell 46 

Unknown Maxwell 25 

Unknown Maxwell 20 
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Unknown Maxwell 21 

AERIAL PHOTOGRAPHS 

A.~. 1933 UA Sp CoIl. N4374 
Douglass 

Unknown MNA MNA 72.530 

Soil 1934 Nat. Arch. Navajo Proj. 
Conservation 846 
Service 

Soil 1934 Nat. Arch. Navajo Proj. 
Conservation 779 
Service 

Spe:"1ce Air 1940 Peabody Box: 10-10 
Phot,) N32078 

Cutter-Carr 1948 MNM 2624 
Flying 
Service 

Arizona 1976 ADOT 9R12 Sl-l 
Dept. of thru Sl-4 
Transport. 

DISTANT PHOTOGRAPHS 

E.O. Beaman UA Sp ColI no. number 

F.H. Maude Smithsonian 88-18118 

F.H. Maude 1896 MNA 14423 

G.W. James SWM N22130 

F.H. Maude SWM N22131 

Ben wittick ca. 1890 MNM 16078 

Simeon MNM 88770 
Schwemberger 

G.H. Pepper NPS Neg. #50-854 
class 970.3 



Douglas 

J.H. Bratley 

Munk 

Samuel 
Barrett 

stuart M. 
Young 

Unknown 

stuart M. 
Young 

Wesley 
Bradfjeld 

H.F. 
Robinson 

H.F. 
Robinson 

Unknown 

H.F. 
Robinson 

L. L. 
Hargrave 

A.E. 
Douglass? 

Elizabeth 
Hegemann 

A. E. 
Douglass 

Mallalieu 

Mallalieu 

Unlmown 

1902 

ca. 1902 

1912? 

1912? 

1918 

1919 

1919 

1919 

1923 

1926/28? 

1934 

1935 

1935 

AHS 

smithsonian 

SWM 

MNA 

MNA 

Maxwell 

MNA 

MNM 

MNM 

MNM 

MNM 

MNM 

MNA 

LTRR 

Huntington 

LTRR 

AHS 

AHS 

Maxwell 

43964 

53480 

N35054/ 
P6119 

369 

MNA 73.1518 

MS10-3-4-01 

47 

MS10-3-4-03 

77618 

37400 

37092 

2625 

37111 

MNA 14307 

Archaeo 23-2 

Album 125 D7 
111 

34-10 

73936 

73935 

34 
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ORAIBI - LOCATION UNKNOWN - PHOTOGRAPHS WITH RIVAS 

Maude Seaver 2687R 

Munk? AHS 15766 (same 
as above) 

Charles 1901 FM 212 
Carpenter 

Charles 1901 FM 207 
Carpenter 

Sumner W. 1901 MPM SWM-1-G-276/ 
Matteson 44621 

Sumner W. 1901 MPM SWM-I-G-20/ 
Matteson 112390 

Sl:.mner W. 1901 MPM SWM-1-G-222/ 
Matteson 44661 

Sumner W. 1901 MPM SWM-I-G-322/ 
Matteson 44622 

H.F. :919 NNM 37399 
Robinson 

Wesley ca. 1919 MNM 87306 
Bradfield 

H.F. 1919 MNM 37410 
Robinson 

Unknown AHS 43490 

J.W. MNA MNA 71. 256 
Hildebrand 

Elizabeth 1926 Huntington Album 125 
Hegemann D17-124 

ORAIBI - LOCATION UNKNOWN ALTHOUGH IDENTIFICATION PROVIDED 

Unknown SWM N22128 

Charles 1901 FM 187 
Carpenter 
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Ben Wittick SWM N22274/ 
P6141 

Charles 1901 FM 203 
Carpenter 

Charles 1901 FM 220 
Carpenter 

G.H. Pepper NPS Neg. #50-855 
class #970.3 

Samuel MNA MNA 73.1520 
Barrett 

Samuel MNA 72.1484 MPL 
Barrett 

Samuel MNA MNA 73.1635 
Barrett 

Stuart Young 1912? MNA MNA MS10-3-
4-10 

stuart Young 1909 NAU #643-3-35 

Stuart Young 1909 NAU #643-3-38 

stuart Young 1912? MNA MNA MS10-3-
4-:!.3 

stuart Young 1912? MNA MNA MS10-3-
4-04 

stuart Young 1912? MNA MNA MS10-3-
4-06 

A.E. 1928 UA Sp Call. N11,199 
Douglass 

A.E. 1928 LTRR Archaeo 28-
Douglass 35 

Unknown 1934? LTRR no number 

Mallalieu 1934 AHS 73934 

H.C. James 1920's MNA MNA 68.481 



H.C. James 

H.C. James 

H.C. James 

H.C. James 

H.C. James 

H.C. James 

L.L. 
Hargrave 

M. Applegate 

M. Applegate 

1920's 

1920's 

1920's 

1920's 

1920's 

1927 

1929 

1936 

1936 

ORAIBI - LOCATION UNKNOWN 

John K. 
Hillers 

Major Powell 

John K. 
Hillers 

John K. 
Hillers 

Major Powell 

John K. 
Hillers 

John K. 
Hillers 

John K. 
Hillers 

John K. 

1879 

1870's 

1879 

1870's 

18797 

1879 

1879 

1879 

MNA 

MNA 

MNA 

MNA 

MNA 

MNA 

MNA 

MNA 

MNA 

smithsonian 

NPS 

smithsonian 

smithsonian 

NPS 

smithsonian 

smithsonian 

smithsonian 

Smithsonian 
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MNA 68.486 

MNA 68.483 

MNA 68.482 

MNA 68.495 

MNA 68.484 

MNA 68.524 

MNA 14306 

RBMVE #2026 

RBMVE #2027 

1850 

Neg. # 
60,143 class 
# 970.331 

1860-B-2 

1858 

Neg. #60.14..' 
class 
#970.331 

Az 371 

1860A 

1857 

1860-B-1 



373 

Hillers 

John K. 1879 smithsonian 1848 
Hillel-s 

E.O. Beaman MNM 65223 

E.O. Beaman MNI1 102136 

victor 1887 smithsonian 1852-C 
Mindeleff 

Victor 1887 Smithsonian 1852B 
Mindeleff 

Victor 1887 Smithsonian 1856 
Mindeleff 

Victor 1887 smithsonian 1852A 
Mindeleff 

F. Monson Huntington #174 (306 ) 

F. Monson 1890 Huntington #191 

F. Monson 1890 Huntington #181 (237 ) 

Ben wittick ca. 1890 MNM 16082 

Julian Scott ca. 1890 U.Penn #139239 

Unknown MNA MNA 72.2231 

J.W. MNA MNA 71.271 
Hildebrand 

J.W. MNA MNA MS168-3-
Hildebrand 28 

J.W. MNA MNA MS168-3-
Hildebrand 31 

Charles 1901 FM 228 
Carpenter 

Charles 1901 FM 191 
Carpenter 

Charles 1901 FM 193 
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Carpenter 

Charles 1901 FM 233 
Carpenter 

Charles 1901 FM 182 
Carpenter 

Charles 1901 FM 211 
Carpenter 

Charles 1901 FM 217 
Carpenter 

Charles 1901 FM 199 
Carpenter 

Charles 1901 FM 184 
Carpenter 

Charles 1901 FM 226 
Carpenter 

Charles 1901 FM 188 
Carpenter 

Douglass 1902 ARS 43695 

Frank Alrire 1911 ARS 8053 

Samuel MNA 72.1523 MFL 
Bc..rrett 

Samuel MNA MS201 MPL 
Barrett 

H.S. Colton 1913 MNA MNA 14295 

Wesley 1918 MNM 87315 
Bradfield 

Wesley 1918 I1NM 87310 
Bradfield 

Wesley 1918 MNM 87308 
Bradfield 

Unknown ca. 1919 MNM 87312 
(Bradfield?) 
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H.F. 1911 MNM 37091 
Robinson 

Odd Halseth PGM Hopi 21B 

Odd Halseth PGM Hopi 16A 

Odd Halseth PGM Hopi 17A 

O.C. Havens 1924 Smithsonian 4751 

O.C. Havens 1924 Smithsonian 4731 

Elizabeth 1926 Huntington D 7/2 114 
Hegemann 

R.L Van 1927 SWM N35050/ LS 
Oosting 3722 

R. L. Van 1930 SWM N35049/ 
oosting LS1831 

R.L. Van 1930 SWM N35047/ 
Oosting LS1829 

R.L. Van 1930 SWM N35048/ 
Oosting LS1830 

R.L. Van 1930 SWM N35145/ 
oosting LS1832 

Unknown 1933 SWM N35051/ 
LS7478 

Unknown UA Sp ColI. N11,186 

Unknown UA Sp ColI. Nl1,185 
(image 
reversed?) 

Unknown 1933 UA Sp ColI. M11,195 

Tad Nichols 1950's? UA Sp ColI. N11,194 

Unknown smithsonian 88-18116 

Unknown AHS 43488 
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Unknown AHS 41958 

Snow 1935 Maxwell SNOOOll177Aj 
87-44-177A 

Underwood 1903? AHS 74471 
Stereo Card 

Keystone MNM a9378 (same 
Vie\v Co. as above) 

Unknown MNM 91604 

Unknown ID.TM 91607 

Unknown MNM 28909 

Unknown Maxwell 48 

Unknown Maxwell 32 

Unknown Maxwell 30 

ORAIBI - LOCATION UNKNOWN - BUILDING HOUSES 

Victor 1887 Smithsonian 1846 
Mindeleff 

James and 1901? smithsonian 88-18120 
Pierce 

BUILDING HOUSES - NOT ORAIBI 

curtis U.Penn 45531 

OTHER PHOTOGRAPHS - MAY NOT BE ORAIBI 

John K. 1879 Smithsonian 1853 
Hillers 

Unknown Smithsonian 1873 

Major Powell 1870's NPS Neg. #60,144 
class 
#970.331 

Unknown Peabody N32077/ 
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H4921 

Unknown 1911 AHS 8105 

Neil Judd MNA MNA 67.835/ 
MS 593 

H.S. Colton 1913? MNA MNA 14296 

Unknown LTRR Nat. Geog. 
4.7 

Unknown Smithsonian 1879-A 

Unknown 1915 AHS 8124 

Ben wittick ca. 1890 MNM 16201 

Unknown MNA 73.1483 MPL 

Unknown MNA 73.1484 MPL 

Unknown Huntington #2016 (3725) 

Casey? 1928? Smithsonian 88-18121 

Unknown Huntington Pierce ColI. 
#2019 (37~8) 



Appendix 4 
Summary of Architectural Change to Rooms 1871 - 1906 

Period 1: l8il - 1887 

Total No. Rooms Observed: 49 
Rooms Unchanged: 40 (81.6%) 

ROOMBLOCKS/ROOMS 

Roomblock 1 and 11 
552n fl 1 

ABANDONED DEMOLISHED 

Roomblock 4 
398 fl 3 
397 fl 3 
429 fl 2 
433n fl 3 
438n fl 3 

Roomblock 12 
38n fl 1 
37n fl 2 
36n fl 3 

TOTAL 0 
% obser. rooms present 1873 
(% all obser. rooms) 

Period 2 1887 - 1906 
Total No. Rooms Observed: 

Rooms Unchanged: 
197 
105 (53.3%) 

x 

1 
2.3 

ROOMBLOCKS/ROOMS ABANDONED DEMOLISHED 

Roomblock 1, 11 
S3G fl 1 
537 fl 1 
541n fl 2 
542n fl 1 
546 fl 1 
551 fl 1 
560 fl 1 
561 tl 1 
56xn fl 2 
56yr. fl 2 
56zn fl 1 

Roomblock 2 
535n fl 1 
534n fl 2 
533n fl 2 
530n fl 1 

x 
x 

x 
x 
x 

REBUILT 

x 
x 

2 
4.1 

REBUILT 

x 
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NEW 

x 

x 
x 

x 
x 
x 

6 
(12.2) 

NEW 

x 
x 

x 
x 
x 

x 
x 
x 
x 
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528n fl 2 x 
527 fl 2 x 

Period 2 continued 
ROOMBLOCKSjROOMS ABANDONED DEMOLISHED REBUILT NEW 

Roomblock 2 continued 
525 fl 1 x 
524 fl 2 x 
517 fl 1 x 
514 fl 3 x 

Roomblo::k 4 
401n G. 3 x 
406n fl 1 x 
414n fl 1 x 
422 fl 1 x 
420 fl 3 x 
423 fl 1 x 
425 fl 4 x 
428 fl 3 x 
432 fl 2 x 
436 fl 1 x 
437 fl 2 x 
438 fl 3 x 

Roomblock 4 SW end 
376 fl 1 x 
375 fl 2 x 
370 fl 1 x 
367 - 369 fl 2 x 
362n fl 1 x 
360 fl 1 x 
361 fl 2 x 
365 fl 3 x 
357n fl 1 x 
351 fl 1 x 
350n fl 1 x 

Roomblock 41 

221 fl 2 x 
222 fl 1 x 
224 fJ .. x 
220n .l. 1 x 

Room!:' ... ck 7 SW end 
225L fl 1 x 
228 fl 1 x 
227 fl 2 x 
229 fl 1 x 
231-232 fl 3 x 
237 fl 1 x 
238 fl 1 x 
236 fl 2 x 
235 fl .., x oJ 

240 fl 1 x 
242-243 fl 3 x 



Roomblock 7 W side 
3x fl 1 x 
6xn fl 1 
7x fl 1 

Period 2 continued 
ROOMBLOCKS/ROOMS 

Roomblock 9 
176n fl 3 
180 fl 2 
181 fl 3 

Roomblock 10 NE end 
175n fl 1 
173 fl 3 
162 fl 1 
162n fl 1 

Roomblock 10 Send 
131 fl 1 
132 fl 2 
132 fl 1 
132n fl 1 
144 fl 1 

Roomblock 11 NE end 
112n fl 1 
110 fl 3 

Roomblock 12 
25 fl 2 
31 fl 1 
32 fl 1 
38 fl 1 

Roomblock ElF 
ElF In 
ElF 2n 
ElF 3n 
ElF 4n 
ElF 5n 
ElF 7n 
ElF 8n 
ElF 9n 

prime 

ABANDONED 

Roomblock K/L/M prime 
Room ?n 
Room ?n 
Room ?n 
Room ?n 

Total 12 
% obser. rooms present 7.4 

1887 
(% all obser. rooms) 

x 

DEMOLISHED 

x 

x 

x 
x 

x 

x 

17 
10.6 

REBUILT 

x 

x 

x 

x 

x 

x 

x 

27 
16.8 

380 

x 

NEW 

x 

x 

x 

x 

x 

x 
x 
x 
X 
y. 

X 

X 

X 

X 

X 

X 

X 

36 
(18.3) 



Key: 

APPENDIX 5 
Summary of Architectural Change to Rooms After 1906 

(From Ground Photos) 

dism. = room(s) dismantled 
reblt. = room(s) rebuilt 
aband. = room(s) abandoned - not inhabited 
in use room(s) inhabited 
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Hous Room No. 1906-1912 1912-1q25 1926-1937 1937-1948 
No. 

162 527-531 dism. 
1936 

163 532-533 dism. 
1936 

164 534-535 dism. 
1936 

161 525i in use in use 

522-523i in use in use 

162 527i aband 

160 520 iii dism. 
1936 

521 iii dism. 
1936 

517 i reblt wi 
518 i 

518 i reblt wi 
517 i 

ROOMBLOCK 4 

121 381-384 dism. 
1932 

122 385-391 dism. 
1932 

123 392-394 dism. 
1932 
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124 397 iii in use in use? dism. 
1926 

125 400 i reblt in use reblt wi 
406 ni 

401 niii dism. 

402 iii in use in use in use 

126 404 iii dism. 

403 iii in use in use aband? 
1934 

405 ii aband? in use aband? 
1911 1932 

406 ni in use in use reblt 
w/400 i 

127 410 iii aband in use in use 
19111 in 
use 1912 

409 ii in use reblt in use 
1932 

408 i in use reblt in use? 
1934 

128 413 iii in use in use in use 
1934 

414 ii in use in use in use 

414 ni in use in use aband 
1930-32 

418 iii in use in use dism. 

416 ii in use in use aband 
1928 

415 i in use in use aband 
1928-32 

129 420 iii in use in use dism. 
1928-32 

421 ii in use? in use? dism. 
1930 



383 

422-423 i in use in Uc:'o in use 

130 425 iii in use in use aband. 
1928-30 

424 ii in use in use aband. 

131 ·128 iii in use in use aband. 
1928-30 

43~~ ii in use in use aband. 

429 i aband? (intact) 

430 i in use in use aband. 

132 433 iii in use in use in use 
1934 

434 ii reblt w/ in use in use 
435 i 1934 

435 i reblt wi in use in use 
434 ii 

133 438 iii dism. 
1911 

438 i reblt WI in use in use 
438 ii 

437 ii dism. 
1911 

436 i dism. 
1911 

ROOMBLOCK 4 - SOUTHWEST END 

119 375-376 i in use in use in use 

374 iii dism. rebltl reblt. by 
dism. 1936 

120 380 iii in use dism. 

118 367-369 in use dism. 
ii 

116 362 in aband. reblt. in use 



384 

360 i in use reblt wi in use 
359 i 

362 ii reblt wi in use in use? 
356 ii 

363 iii in use in use in use 

359 i reblt wi 
360 i 

115 357 nni new room in use 

356 ~i reblt wi in use 
362 ii 

355 iii dism. 

114 350 ii aband. dism. 

352 ii aband. (intact) 

350 nni new room 

ROOMBLOCK 7 - SOUTHEAST END 

83 225 ni in use in use in use 

225 i in use in use in use 

226 ii in use in use in use 

84 228-229 i l~ llf,e in use in use 

230 ilii in use in use in use 

231 iii in use dism. 

85 238 i aband? 

236 ii in use in -use dism. 

235 ii aband. 

235 iii dism. 

86 240 i in use reblt. 

241 ii in use in use 
19181 
dism. 
later 
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240/241 new room in use 
ni 

242/243 in use in use 
iii 19181 

dism. 
later 

88 251 i in use dism. 

247 iv in use in use 
19181 
dism. 
later 

89 254 iv in use in use 
19181 
dism. 
later 

ROOMBLOCK 9 

64 178 i in use reblt 

176 ii in use in use 

176 iiin in use dism. 

65 179 i aband. reblt wi 
184 i and 
183 ii 

180 ii aband.? in use 
(reblt?) 

67 184 i aband. reblt wi 
179 i and 
183 ii 

183 ii aband. reblt wi 
179 i and 
184 i 

182 iii aband. in use 
(ritual?) 

68 186 i reblt wi in use 
187 i 

189 ii dism. 



386 

190 iii dism. 

69 193 i dism.? 

192 ii dism.? 

191 iii dism.? 

ROOMBLOCK 10 

63 172 iii in use dism. 

62 169/170 i in use aband.? 

168 ii in use aband.? 

167 iii in use aband.? 

61 163 i in use aband.? 

164 ii in use? aband.? 

165 iii in use? aband.? 

166 iv dism. 

160 iii in use? dism. 

56 143 ii in use 

143 i in use 

142 iii dism. 

51 132 i aband. dism. 

132 ni dism. 

52 133 i dism. 

53 134 ii dism. 

54 all rooms 
dism. 

ROOMBLOCK 11 

43 all rooms 
dism. 
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44 all rooms 
dism. 

ROOMBLOCK 12 

20 23 i dism. 
1890's? 

24 i dism 
1890!s? 

25 ii dism. 
1890's 

21 31 i in use aband 

30 ii in use aband.? 

29 iii in use aband.? 

22 32 i in use dism. 

33 ii in use aband. dism. 

34 iii in use aband. dism. 

23 38 i in use aband. 

37 ii in use? aband. dism. 

36 iii in use? aband.? dism. 

24 39 i aband.? dism. 

40 ii aband? dism. 

41 iii aband. dism. 

25 46 i dism. 

45 ii aband. dism. 

43 iii aband. dism. 
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APPENDIX 6 
Institutional Abbreviations 

Arizona Department of Transportation 
Photography and Mapping Department 
1739 W. Jackson - Mail Drop 203P 
Phoenix, AZ 85007 

AHB 
~rizona Historical Society 
949 E. 2nd st. 
Tucson, AZ 85721 

FM 
Field Museum of Natural History 
Photography Department 
Roosevelt Road at Lake Shore Drive 
Chicago, II 60605-2496 

Huntington 
The Huntington Library 
1151 Oxford Road 
San Marino, CA 91108 

LTRR 
Laboratory of Tree-Ring Research 
University of Arizona 
Tucson, AZ 85721 

Maxwell 
Maxwell Museum of Anthropology 
Photo Archives 
University of New Mexico 
Albuquerque, NM 87131 

ML 
Mennonite Library and Archives 
Information and Research Center 
North Newton, Kansas 67117 

MNA 
Museum of Northern Arizona 
Photo Archives 
Route 4, Box 720 
Flagstaff, AZ 86001 

MNM 
Museum of New Mexico 
Photo Archives 
P.O. Box 2087 
110 Washington Ave 
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Santa Fe, New Mexico 87504 

MPM 
Milwaukee Public Museum 
800 West Wells st. 
Milwaukee, Wiaconsin 53233 

Nat. Arch. 
National Archives 
still Picture Branch and 
Cartographic Branch 
Washington D.C. 20408 

NAU 
Northern Arizona University 
Cline Library Special Collections Department 
Box 6022 
Flagstaff, AZ 86011-6022 

NPS 
National Park Service 
Photo Archives 
Western Archaeological and Conservation Center 
1415 N. 5th st. 
Tucson, AZ 

Peabody 
Peabody Museum of Archaeology and Ethnology 
Photographic Archives 
Harvard University 
11 Divinity Ave. 
Cambridge, ~~ 02138 

PGM 
Pueblo Grande Museum and Cultural Park 
Phoenix, AZ 

PPL 
Pasadena Public Library 
285 East Walnut st. 
Pasadena, CA 91101 

Seaver 
Seaver Center for Western History Research 
Natural History Museum of Los Angeles County 
900 Exposition Blvd. 
Los Angeles, CA 90007 

smithsonian 
National Anthropological Archives 
National Museum of Natural History 
smithsonian Institution 
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Washington D.C. 20560 

S~ 

Southwest Museum 
Box 128 
Los Angeles, CA 90042 

UA Sp Coll. 
Special Collections 
university of Arizona Library 
University of Arizona 
Tucson, AZ 85721 

U.Penn 
The University Museum 
Photographic Archives 
University of Pennsylvania 
33rd and Spruce sts. 
Philadelphia, PA 19104-6324 
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