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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



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
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Keet Seel Ruin, Navajo National Monument, Arizona. Occupied intermittently through
Pueblo | and Pueblo Il 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.



1 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



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

RUINS STABILIZATION

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
acrew 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 manuais, 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
anumber 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






