
Ruins Stabilization in the 
Southwestern United States 



RUINS STABILIZATION 

For sale by the Superintendent of Documents, U.S. Government Printing Office 
Washington, D.C. 20402 - Price $2.20 

Stock N u m b e r 2405-00534 



The Mission Church, Tumacacori National Monument, Tumacacori, Arizona. Compre­
hensive stabilization, repair, and partial restoration of the Mission Church was per­
formed in 1921 by Frank Pinkley. Lower portions of the columns and bases of the fa­
cade were restored in 1945. Since that time, all efforts by the National Park Service 
have been directed to preserving existing original construction. Replacement plaster, 
where required to cover eroded original lime plaster and adobe brick surfaces, con­
sists of a tinted cement-lime-sand mortar employed with a bonding agent. 
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Foreword 

On May 13, 1971, President Richard Nixon signed Executive Order 11593, enti­
tled "Protection and Enhancement of the Cultural Environment," a far-reaching 
document charging all departments and agencies of the Federal Government with 
responsibility for preserving the Nation's historic properties. This book, compiled 
by two authorities on the stabilization of archeological ruins, is issued to further 
the purposes of that Executive Order. 

The President's order makes the Secretary of the Interior responsible for devel­
oping professional guidelines and providing Federal, State, and local agencies 
with professional advice and technical information to assist in safeguarding these 
antiquities. The National Park Service provides the Department of the Interior 
with the staff and professional services to meet these responsibilities. 

ROGERS C. B. MORTON 

Secretary of the Interior 

v 



White House Ruin, Canyon de Chelly National Monument, Chinle, Arizona. The main 
occupation took place within the period A.D. 1000-1300. The White House was so-
named for the conspicuous white plaster which covers a long wall in the upper, cave 
portion of the ruin. The remaining architecture has been stabilized by repairing, 
grouting, respalling and capping of walls and, additionally, by sub-soil intrusion 
grouting. The magnificent, water-stained, red sandstone cliff rises a sheer 600 to 700 
feet above the canyon floor. 



Preface 

From the time the first American set foot on this continent, at least 150 centu­
ries ago, his concern for shelter required a substantial portion of his energy and 
imagination. Much of what we know about him is reflected in his constructions, 
whether flimsy huts in the open or in caves, elaborate stone dwellings, or religious 
structures. When the first Europeans and later immigrants arrived, they too 
sought to modify the environment, bringing with them the building traditions of 
their fathers, thereby contributing to the richness and extraordinary diversity of 
architecture in the United States. 

Many of us have visited our Federal, State and local parks and landmarks 
where the remains of such prehistoric and historic structures are being preserved. 
During these visits, we have been enriched and moved by the spirit of our distant 
predecessors reflected in their will to build and exercise their artistic talents. We 
may also have seen the effect of time's unrelenting assault on man's creations. 
Wind, rain, heat and cold destroy the sturdiest of structures. Add to these fire, 
plant growth, bacteria, insects, rodents, and even man himself, and the forces 
that eventually turn great edifices to rubble are better understood. 

Although the forces that destroy cannot be controlled everywhere and at all 
times, we can insure that future generations will experience some of the richness 
of this archeological and historic heritage. The contents of this book provide a 
partial answer. It tells us how to go about the business of preservation in a 
straightforward way. It assumes that time heals no wounds where the works of 
man are left to the vicissitudes of nature. And it assumes that there will always be 
men willing to learn the fundamentals of ruins stabilization, which often combines 
hard labor with the application of the most recent advances in chemistry and con­
struction technology. 

This guide was compiled by Roland Von S. Richert and the late R. Gordon Vivi­
an, both with many years of experience in the stabilization of ruins for the Nation­
al Park Service. The work will be of great value to historians, archeologists, and 
architects. For the student of ruins stabilization, and for construction and mainte­
nance personnel of local, State, and Federal agencies, it should prove indispensa­
ble. 

RONALD H. WALKER, Director 
National Park Service 

vii 



Publications in Archeology* 

Archeological Research Series 

1. Archeology of the Bynum Mounds. Mississippi (PB 177 061).** 
2. Archeological Excavations in Mesa Verde National Park, Colorado, 

1950 (PB 177 062).** 
3. Archeology of the Funeral Mound. Ocmulgee National Monument, 

Georgia (PB 177 063).** 
4. Archeological Excavations at Jamestown, Virginia (PB 177 064).** 
5. The Hubbard Site and other Tri-wall Structures in New Mexico and 

Colorado. 
6. Search for the Cittie of Ralegh. Archeological Excavations at Fort 

Raleigh National Historic Site, North Carolina 
7A. The Archeological Survey of Wetherill Mesa, Mesa Verde National 

Park, Colorado (Wetherill Mesa Studies). 
7B. Environment of Mesa Verde, Colorado (Wetherill Mesa Studies). 
7C. Big Juniper House, Mesa Verde National Park. Colorado (Wetherill 

Mesa Studies). 
7D. Mug House, Mesa Verde National Park, Colorado (Wetherill Mesa 

Studies). 
8. Excavations in the 17th-Century Jumano Pueblo. Gran Quivira, New 

Mexico. 
9. Excavations at Tse-ta'a, Canyon de Chelly National Monument, Ari­

zona. 
10. Ruins Stabilization in the Southwestern United States. 

Anthropological Papers 

1. An Introduction to Middle Missouri Archeology. 
2. Like-a-Fishhook Village and Fort Berthold. Garrison Reservoir, North 

Dakota. 

'Concurrent with the establishment of the 
Office of Professional Publications. National 
Park Service, the name Archeological Research 
Series has been changed to Publications in Ar­
cheology. The numbering of the volumes will 
not change. The series entitled Anthropological 
Papers is discontinued. 

"These publications are no longer available 
from the Superintendent of Documents. They 
may be ordered by title (and parenthetical code 
number) by writing to: Clearinghouse. U. S. 
Department of Commerce. Springfield. Virginia 
22151. These reports are available in two forms: 
microfiche at 95 cents per document, or paper 
copy at $6.00 per volume, prepaid. 

viii 



Contents 

CHAPTER 1 INTRODUCTION 1 
History 1 
Definitions 4 

CHAPTER 2 PROBLEMS 7 
Structural Faults 7 
Weathering 7 
Human and Animal Disturbance 10 

CHAPTER 3 MATERIALS 13 
Portland Cement, Concrete and Mortars 13 
Masonry Cements 16 
Soil Cement Mortars 16 
Soil Bitumen Mortars 23 
Concrete Admixtures 25 
Bonding Agents 26 
Wood Preservatives 27 
Non-Toxic Insecticide 27 
Silicone Water Repellents 27 
Plastic and Resin Compounds 29 
Hydrozo Clear Coating 30 
Herbicides 31 
Poisons and Rodent Repellents 32 

CHAPTER 4 TECHNIQUES AND CONTROLS 33 
Erosion from Capillary Water 33 
Evaluation of Methods 34 
Control of Capillary Moisture 36 
Related Drainage 40 
Repair of Wall Breaks 42 
Realignment 48 
Integral Structural Members 55 
Capping 58 
Control of Efflorescence 60 
Roofing and Roof Supports 61 
Settlement and Subgrade 65 
Underpinning and Shoring 66 
Sub-Soil Intrusion Grout 67 
Monolithic Structures 69 
Adobe Structures 71 

ix 



R U I N S S T A B I L I Z A T I O N x 

CHAPTER 5 RECORDING 85 
Comprehensive Stabilization Records 85 
Record Sheets 85 
Photographic Coverage 86 
Supplemental Records 87 
Maintenance Records 87 
Field Notes 90 
Recording of Expenses 90 

APPENDICES 1. Accelerated Weathering Tests 93 
2a. Wall Realignment and the Use of Adobes 97 
2b. Use of Steel and Concrete for Adobe Walls 99 
2c. Realignment of Adobe Walls 109 
2d. Stabilization of Weakened Chimneys 121 
2e. Stabilization of Stone Masonry 127 
2f. Stabilizing Stone Masonry Walls 143 
2g. Cliff Dwelling Stabilization 147 
3. Executive Order 11593: Protection and Enhancement of 

the Cultural Environment 151 



Illustrations 

1. Settling caused by lack of foundations and unstable fill 8 
2. Aboriginal construction with narrow strips at ceiling line 9 
3. Inclusion of heavy timbers within cored-type walls 10 
4. Excavation neither proceeding nor ending on single plane 12 
5. Clearing of depressed areas open to runoff and destruction 12 
6. Strength curves for selected water-cement proportions 14 
7. Selected cylinders subjected to freeze-thaw test 18 
8. Use of heavy grouting to replace native soil between stone 21 
9. Soil-cement in heavy cross section for slab house walls 22 

10. Formed soil-cement in retaining sections of stabilized fill 23 
11. Distribution of soil and vegetal material after soil gradation 24 
12. Well graded soil after suspension in water and settling 25 
13. Silicone treated areas of compound wall after rain 29 
14. Compound wall 1 year after treatment with silicone 29 
15. Damage caused by outward movement of moisture from fill 34 
16. Damage caused by rising moisture from melting snow 35 
17. Basal erosion from capillary moisture 35 
18. Severe undermining and basal erosion of a wall 36 
19. Field control of moisture erosion; wall depicted in section 37 
20. Application of waterproofed cement mortar to an oblique wall 39 
21. Construction of a dry-barrel in section 41 
22. Settling type inlet for drain lines 42 
23. Example of soft, pecked and dimpled stone on wall surface 43 
24. Wall break in partially excavated site 44 
25. Repair based on small area compared with size of break 44 
26. Deep grouting with soil-cement on weathered face of wall 45 
27. Scaffolding in place at completion of respalling and grouting 46 
28. Temporary support of heavy wall with timber 46 
29. Beam rising on jacks and placed through wall 47 
30. Jacks and beams supporting wall 47 
31. Placement of jack in line with shattered facing 47 
32. Steel beams used as temporary support of wall 49 
33. Use of cables and jacks in beginning realignment 50 
34. Realignment of wall with cables and jacks 50 
35. Wall after application of pressure by jacks 51 
36. Placement of reinforcing in concrete mortar over lintels 52 
37. Cast concrete lintels with same appearance as originals 52 
38. Horizontal cast log replacing original timber 54 
39. Integral members of reinforced arch section 55 
40. Integral member: a large reinforced arch section 56 
41. Integral members: steel in place for vertical section 57 
42. Reinforced integral members in spirelike structure 57 

\ i 



xii R U I N S S T A B I L I Z A T I O N 

43. Placement of reinforcing in third story of structure 58 
44. General wall repairs and capping 59 
45. Patching of hole combined with horizontal capping 59 
46. Repair masonry laid to fill breaks 60 
47. Temporary support of cracked and broken roof beams 61 
48. Ceiling after removal of overburden and construction of roof 62 
49. Typical roof covering ana support 63 
50. Details of roof supports in section 64 
51. Construction of a slab covering and use of I-beams 65 
52. Placement of forms for stabilization of wall 67 
53. Placement of caliche-cement mix over wall 70 
54. Application of a silicone water repellent 71 
55. Two-story adobe structure at Fort Davis National Historic Site 72 
56. Stabilization and modified restoration in process 73 
57. Completed stabilization and restoration of adobe structure 74 
58. Building before combined stabilization and restoration 75 
59. Building following modified restoration 76 
60. Enlisted men's barracks at Fort Davis National Historic Site 78 
61. View of Fort Davis barracks after restoration 79 
62. First sheet used for stabilization records at Fort Union 88 
63. Second sheet used for stabilization records at Fort Union 89 
64. Before and after photographs used with record sheets 91 
65. Walls and coping before stabilization, Fort Union 100 
66. Coping on west wall during stabilization. Fort Union 100 
67. Coping on wall during stabilization. Fort Union 101 
68. Coping on wall during stabilization. Fort Union 101 
69. Coping on wall during stabilization. Fort Union 102 
70. Coping on wall during stabilization, Fort Union 103 
71. Wing wall during stabilization. Fort Union 103 
72. Coping on wall after stabilization, Fort Union 104 
73. Coping on wall after stabilization, Fort Union 105 
74. Building after stabilization. Fort Union 105 
75. Building corner before stabilization, Fort Union 106 
76. Building corner after stabilization. Fort Union 106 
77. Side of wall before stabilization. Fort Union 110 
78. Side of wall during stabilization, Fort Union 111 
79. Side of wall before stabilization. Fort Union 112 
80. Side of wall after stabilization. Fort Union 112 
81. Side of wall after stabilization, Fort Union 113 
82. Side of wall before stabilization, Fort Union 114 
83. Side of wall during stabilization. Fort Union 115 
84. Side of wall during stabilization. Fort Union 115 
85. Side of wall after stabilization, Fort Union 116 
86. Side of wall before stabilization. Fort Union 116 
87. Side of wall after stabilization. Fort Union 117 
88. Side of wall before stabilization. Fort Union 117 
89. Side of wall before stabilization, Fort Union 118 
90. Side of wall during stabilization. Fort Union 118 
91. Side of wall after stabilization. Fort Union 119 
92. Side of wall after stabilization, Fort Union 119 
93. Fireplace in wall before stabilization. Fort Union 122 
94. Fireplace in wall during stabilization. Fort Union 123 



I L L U S T R A T I O N S xiii 

95. Fireplace in wall after stabilization, Fort Union 124 
96. Side of wall before stabilization, Fort Union 124 
97. Flue and chimney in wall during stabilization, Fort Union 125 
98. Flue and chimney in wall during stabilization, Fort Union 125 
99. General view of Kin Ya-a and Tower Kiva 128 

100. Close-up of north wall. Tower Kiva 129 
101. North wall exterior of Tower Kiva 129 
102. Reinforcing ties for kiva corner 129 
103. Northeast interior of Tower Kiva before stabilization 130 
104. Lower part of interior of Tower Kiva 131 
105. Hole caused by breakdown of savino sockets 132 
106. Lower portion of Tower Kiva after stabilization 133 
107. Installation of integral members in Tower Kiva 133 
108. Upper portion of Tower Kiva, integral members anchored 134 
109. Beginning vertical, reinforced capping, Tower Kiva 134 
110. Installation of integral members inform of a T 134 
111. Wall at completion of stabilization, Tower Kiva 135 
112. Tower Kiva, east wall exterior at juncture with wall stub 135 
113. View of Tower Kiva showing vertical cap 136 
114. View of Tower Kiva showing north wall stub buttressed 137 
115. Tower Kiva, northwest corner 138 
116. North wall of Tower Kiva capped 138 
117. Facing reset, Tower Kiva, west wall 139 
118. Work on highest portion of Tower Kiva 140 
119. Scaffolding anchored on firm and level bases, Tower Kiva 141 
120. Distorted wall of Talus Unit No. 1 144 
121. Plan of reinforced beam, Talus Unit No. 1 145 
122. Construction of concrete beam, Talus Unit No. 1 146 
123. Wall pulled into line, Talus Unit No. 1 146 
124. Use of carrier across Walnut Canyon 148 
125. Before replacement of fallen corner, Walnut Canyon 149 
126. After replacement of fallen corner, Walnut Canyon 149 

Tables 

1. Optimum water-to-cement ratios for various climates 19 
2. Results of 10 exemplary soil-cement tests 20 
3. Costs of silicone preservatives at Fort Union 94 
4. Precipitation on selected test sections of Fort Union walls 95 
5. Penetration of various products in soil-cement 95 



KeetSeel Ruin, Navajo National Monument, Arizona. Occupied intermittently through 
Pueblo I and Pueblo II periods (A.D. 1250-1286), the ruin was first excavated and stabi­
lized in 1934 by a Civil Works Administration crew under the sponsorship of the Mu­
seum of Northern Arizona. Additional work by the National Park Service in 1958 and 
1970 corrected numerous weaknesses, and recorded areas of the 1934 research not 
previously documented. Several types of wall construction are evident, including wat­
tle and daub, masonry, vertical post-reinforced and horizontal post-reinforced. 



Introduction 

This book is a guide to the methods, materials 
and techniques employed in the stabilization and 
maintenance of prehistoric and historic struc­
tures in a ruinous condition. It is designed espe­
cially for construction and maintenance person­
nel of local, State and Federal agencies charged 
with the care of land on which there are historic 
structures worthy of preservation in an "as is" 
condition. The publication is an outgrowth of a 
very early ruins stabilization manual written by 
the late R. Gordon Vivian in 1949 for the Nation­
al Park Service, and revised in 1962. 

The interests served by the two earlier man­
uals were confined largely to a few specialists of 
the National Park Service whose duties involved 
the preservation and maintenance of prehistoric 
and historic structures. Today, however, a 
greatly expanded program of preserving cultural 
properties on a nationwide scale has prompted 
the need for disseminating guidelines on a much 
broader base. It should be made abundantly clear 
that Mr. Vivian's original work is so basic and 
fundamental that much of it remains intact. Most 
sections were revised or amplified, and new ones 
were added as required. 

The present edition incorporates important 
new material reflecting not only the development 
of ruins stabilization practices, but the urgent 
need for getting this information from Federal 
into State and regional channels where it may 
serve a useful purpose for all who attempt to 
preserve historic structures. While emphasis is 
given to definitions, principles, and standards. 

considerable effort is made to describe the proc­
ess of stabilizing a given structure, and to evalu­
ate the effectiveness and durability of the mea­
sures employed. This manual is concerned pri­
marily with ruins stabilization in the southwest 
United States, although many problems and 
techniques discussed herein are applicable in 
other climates and regions. 

The users of this book are encouraged to read 
another National Park Service publication, enti­
tled Recording Historic Buildings (Washington, 
D. C , 1970) compiled by Harley J. McKee. As 
McKee stated so aptly in his work, "Only a pro­
ductive partnership between Federal, State, and 
local governments, and private individual initia­
tive can assure the adequate recording and suc­
cessful preservation of our great national patri­
mony of historic architecture." 

HISTORY 

The ruins stabilization program of the National 
Park Service is concerned with the preservation 
of historic and prehistoric architectural remains. 
The legal bases are derived from five general 
laws passed by the Congress of the United 
States: the Antiquities Act of 1906, the Act of 
1916 establishing the National Park Service, the 
Historic Sites Act of 1935, the National Historic 
Preservation Act of 1966, and the National Envi­
ronmental Policy Act of 1969. 

General policies under which the program 
functions were formulated by the Advisory 
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Board on National Parks. Historic Sites, Build­
ings and Monuments in 1938. by the Director's 
Committee on Ruins Stabilization in 1940. and by 
the Handbook for Ruins Stabilization, Part 2, 
Field Methods, 1962, codified and brought up to 
date in a Compilation of the Administrative Poli­
cies for the Historical Areas of the National Park 
System, revised, 1968. 

The purposes with which the ruins stabiliza­
tion program of the National Park Service is now 
concerned, and which will continue in the future, 
are five-fold: 1) the actual work of field crews 
preserving sites scattered throughout the Serv­
ice, involving a wide range of structures: 2) the 
compilation of a complete inventory of archeo-
logical and historic structures, and the develop­
ment, from this, of long-range priorities to cover 
the maintenance of stabilized sites and the stabi­
lization of others, particularly those in National 
Park Service areas of increasing visitation and 
need for research and interpretation: 3) improve­
ment of technology and the use of Space Age 
plastics and synthetics with emphasis on the 
preservation of adobe structures; 4) coordination 
with other units of the Service concerned with 
the combined excavation-stabilization of in­
terpretive sites, and, wherever possible, further 
the development of techniques for preserving 
objects in situ and furnishings in museums; and 
5) cooperation with other Federal, State, and 
local agencies by providing them with informa­
tion and expertise on professional methods of 
preservation. 

The beginnings of Federal involvement in 
ruins stabilization can be traced back to 1889 
when a $2,000 memorial to Congress provided 
for the stabilization and repair of Casa Grande 
Ruins near Coolidge. Ariz. Three years later, in 
June 1892, President Benjamin Harrison signed 
an executive order recommended by the Secre­
tary of the Interior reserving Casa Grande Ruins 
and 480 surrounding acres for permanent protec­
tion because of its archeological value. Thus the 
first national archeological reservation in U. S. 
history was established, preceded by the first 
ruins stabilization attempts (Lee. 1970, p. 20). 
Other pioneering stabilization and repair jobs 

were performed at Chaco Canyon, Canyon de 
Chelly, Mesa Verde, Tuzigoot and Wupatki. all 
of which will be mentioned later in this volume. 

Recognizing the need to devise means of pre­
serving sites which were rapidly deteriorating 
under his charge, Frank Pinkley, Superintendent 
of the former Southwestern National Monu­
ments. Coolidge. Ariz., organized a Mobile 
Ruins Stabilization Unit in 1937 with a field sta­
tion at Chaco Canyon National Monument. It 
was originally set up as a program of the Civilian 
Conservation Corps by inter-bureau agreement 
of the National Park Service and the Bureau of 
Indian Affairs. The National Park Service fur­
nished materials, equipment, and supervision, 
and the Navajo Agency supplied their camp and 
a crew of 25 Indian CCC enrollees. An archeolo-
gist-foreman and an engineer-foreman super­
vised. The goal of the Indian mobile unit was to 
move from area to area among the 14 southwest­
ern archeological and historic monuments, ac­
complishing emergency, comprehensive, and 
maintenance stabilization. 

As a result of economic retrenchment on a na­
tional scale, the Navajo Agency was forced to 
reduce enrollee strength from 25 to 20 in 1938, 
and to 10 on July 1, 1940. The unit was disbanded 
in April of 1942 for the duration of World War II, 
and was reactivated in October of 1946. Since 
the latter date, funds for its operation have been 
provided through the Maintenance and Rehabili­
tation Account of the National Park Service. 
Labor continues to be recruited on a WAE (when 
actually employed) basis, largely from the Nava-
jos. all of whom are qualified by previous train­
ing and experience in stabilization. In fact, one 
or two of the older crew members are former 
CCC enrollees. while the younger members are 
"second generation." their fathers having been 
employed in the Mobile Unit before them. Na­
tive patience, artisanship, and resourcefulness, 
coupled with adaptation to isolated locations 
under camp conditions, have earned for the 
Navajo first choice as members of specialized 
field crews. Their employment is consonant with 
our National policy of assisting minority groups, 
and of providing gainful and useful work for 
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people living in economically depressed areas. 
Significantly, employment has not been con­

fined to the Navajo. In recent years, other minor­
ity groups, including the Apaches and Spanish-
Americans, have been attracted to the program. 
The San Carlos Apache have been employed on 
an archeological project at Gila Cliff Dwellings in 
New Mexico, and on the stabilization of Besh-
Ba-Gowah, a city-owned ruin dating in the 14th 
century A. D.. near Globe, Ariz. A deep and 
abiding dedication to the preservation of mission 
architecture, combined with a unique skill in 
working with adobe by the all-Spanish-American 
crew was largely responsible for the excellent 
work at the important site of Pecos National 
Monument in New Mexico. 

Work during the formative years of the Mobile 
Unit's history was concentrated at two or three 
of the huge surface ruins of Chaco Canyon and 
at the large West Ruin, Aztec. Stabilization in 
those early years was accomplished without 
blueprints or manuals, the work consisting of a 
unique combination of art, archeology, and a 
building science in its infancy. Numerous thorny 
problems involving control of erosion by capil­
lary moisture, repair of wall breaks, support, and 
realignment, were new and without precedent. 
Standardized and proven remedial measures 
were unknown. Wherever possible, standard 
building procedures were employed, but in many 
instances untried techniques had to be devised 
and the results observed and analyzed with the 
passage of time. Because of obvious structural 
differences between prehistoric and modern 
buildings, stabilization has sometimes resulted in 
a compromise between sound building practice 
and an attempt at authenticity of appearance. 

Clear and complete records were maintained 
for each project from the beginning of the Mo­
bile Unit's work in 1937. Standardized record 
sheets were designed and used for each room or 
unit, together with photographic pages showing 
both the general conditions and important details 
of the site. The major objectives were to set 
down in permanent form the condition of the 
structure prior to stabilization, and to record sta­
bilization measures taken, including new con­

struction. Thus, a stabilization record evolved 
into a structural history of a site or an architec­
tural unit of that site. Field notes were main­
tained as a daily log. Photographs, recorded ob­
servations, experiments, special reports and job 
unit reports were amassed over the years, all of 
which proved valuable for present and future 
work. Eventually the repair jobs which were 
similar in many sites became standardized, in­
volving the same proven technique or group of 
techniques. More than three decades of periodic 
inspections of earlier work permitted reliable 
evaluations as to success or failure and, usually, 
the reasons therefore. Moreover, based on pre­
vious performance standards, it was possible to 
estimate rather closely the costs of various pro­
posed projects in terms of measured wall areas 
and quantities, and the material and labor re­
quired for stabilization. This data and experience 
resulted in the formulation and evaluation of sta­
bilization techniques and materials which pro­
vide a sound basis for the discipline of preserv­
ing prehistoric architectural remains. 

The ruins stabilization program of the National 
Park Service is now carried on at its Archeologi­
cal Center in Tucson in cooperation with the 
University of Arizona. The program represents 
an activity within the Division of Cultural 
Properities Conservation of the Center, and is an 
integral part of the Center's operation. A perma­
nent staff of four full time employees are en­
gaged in stabilization work throughout the year. 
During the summer months, from 40 to 60 tempo­
rary employees, including graduate students in 
anthropology, are organized into crews and are 
sent to the field. 

National Park Service archeology is unique in 
a number of ways. It approaches the task from a 
comprehensive viewpoint and embraces re­
search, preservation, and interpretation—a pro­
gram tailored to the mission of the Service. Na­
tional Park Service project archeoloy, institu­
tional archeology, and ruins stabilization all ben­
efit from a cooperative approach. Experience 
has shown that where the Service project ar-
cheologist and an institutional archeologist from 
a university work hand-in-hand to further the 
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goals of the ruins stabilization program, excel­
lent and durable results are usually obtained. 
There is absolutely no reason for conflict among 
government, university, or privately endowed 
institutions in the allied fields of archeology and 
stabilization, provided standards and aims are 
clearly established and implemented on a coop­
erative basis. Moreover, as funds become availa­
ble, National Park Service archeologists and his­
torians increase their cooperation with other 
Federal and State agencies, as well as with local 
organizations and civic groups. Stabilization 
requires the expertise of archeologists, archi­
tects, engineers, manufacturers, material sup­
pliers, and labor. Each group provides distinct 
talents which should be sought for every project. 

DEFINITIONS 

For purposes of discussion in this guidebook, 
a historic structure is considered to be a work of 
man, either prehistoric or historic, consciously 
created to serve some form of human activity. A 
historic structure, by nature or design, is usually 
immovable. Besides buildings of various kinds, 
the term includes works such as dams, canals, 
bridges, stockades, forts and associated earth­
works serving a similar purpose. Indian mounds, 
gardens, roads, mill races and ponds. By defini­
tion, ruins are classified as historic structures 
and will be accorded treatment as described un­
der the term stabilization. It is emphasized that 
in this volume we are dealing with structures or. 
more usually, with mere remnants of structures 
in various stages of deterioration. 

In professional circles, the words preserva­
tion, restoration, reconstruction and stabilization 
frequently stir up a war of semantics. It is small 
wonder that the layman has difficulty in distin­
guishing the meanings of these terms. Both with­
in and outside the National Park Service, there is 
a growing consensus that these words logically 
come under the broader, all-inclusive phrase 
"conservation of our nation's non-renewable 
historic resources." Our definitions of preserva­
tion, restoration, reconstruction and stabilization 
are: 

Preservation 

Preservation, used architecturally, refers to 
the stabilization of a structure in its existing form 
by preventing further change or deterioration. 
Preservation, since it takes the structure as 
found, does not relate to a specific period in time 
and is the most authentic treatment of a historic 
structure (Bullock. 1966, p. 1. and Compilation 
of the Administrative Policies for Historical 
Areas of the National Park System (1968, p. 21). 

Restoration 

Restoration means the process of accurately 
recovering, by removal of later work and the re­
placement of missing original work, the form and 
details of a structure or part of a structure, to­
gether with its setting, as it appeared at some pe­
riod in time. The value of a restoration is mea­
sured by its authenticity. 

Reconstruction 

Reconstruction refers to the re-creation of a 
building by new construction. Although re-cre­
ating the form and details of a vanished structure 
should be based on all the historical, archeologi-
cal, and architectural data available, very often 
the evidence is far from complete, thus detract­
ing from both the accuracy and intellectual integ­
rity of the reconstruction. 

Stabilization 
Stabilization involves those construction 

methods, materials, and techniques used to mini­
mize the deterioration of a structure, thereby 
accomplishing the objective of preservation. 
Hence, the preservation procedures and tech­
niques designed to arrest further deterioration of 
ruins are encompassed by the phrase ruins stabi­
lization. 

Ruins Stabilization 

Ruins on unexcavated sites should be stabi­
lized only to that extent which is necessary to 
preserve them for further investigation. Sites 
other than those excavated in advance of una­
voidable modern construction should not be ex­
cavated until adequate provisions have been 
made to stabilize ruins as they are exposed. In 
cases where ruins are too fragile for direct visitor 
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