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CONSERVATION OF PAINTED LIME PLASTER ON MUD BRICK WALLS
AT TUMACACORI NATIONAL MONUMENT, U,S.A.

ANTHONY CROSBY

SUMMARY

The presenvation of painted lime plaster at a Spanish Colonial Mission
Complex site in the southwestern United States has been a high preser-
vation priority of the United States National Park Service. A
monitoring system has isolated the principal factors involved in the
cause-effect deterioration relationship and many problems have been
solved. Solutions for the major remaining problem, the lack of bond-
ing between the lime plaster and the mud brick walls have been inves-
tigated, but no obvious answer has emerged. The most promising are
flexible epoxy pins that would replace the effects of plaster keys
used originally. '

Mr. Crosby is an Historical Architect with the United States National
Park Service.
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paint was then applied to the dry wash. On the interior the paint was
applied primarily as a mineral pigment in an aqueous solution on a dry
gypsum wash. The gypsum wash was applied on the second of two coats of
lime plaster, which covered the adobes of the walls and the fired. bricks
of the dome. During the restoration work in the first half of the
twentieth century most of the exterior lime plaster was replaced with a
portland type cement stucco.

Between the mid-nineteenth century and the first years of the
twentieth century, the complex suffered a great deal of deterioration
from weathering and vandalism. In 1908, the site was declared a
National Monument and placed under the protection of the United States
Forest Service, but it was not until 1918 when an employee from the
U.S. Department of Interior, National Park Service, was assigned to the
site that deliberate destruction was finally brought to a halt.

When the present preservation project got underway in the fall of
1975, there were many specific questions that could not be answered, but
whose resolution was necessary to insure that any preservation action
would be beneficial rather than deleterious. For example, did the
deterioration that could be seen on some wall surfaces extend signifi-
cantly deeper into the walls? The extensive amount of stabilization
work completed over the past 60 years was affecting the structure, but
what was the extent of the adverse effect? Were the structural cracks
in the dome still active or simply stress adjustments that occurred soon
after the building was constructed?

Another obvious problem and the one dealt with in depth here was the
loss of the paint in the Sanctuary of the church as it flacked off and
fell to the floor. The paint in the Sadctuary-is all that is visible of
a much more extensive decorative scheme; donsbquently its preservation
was of a high priority (Figure 2). Howevet, it was simply not feasible
to begin any extensive conservation work before knowing the actual
conditions that led to the loss of the paint. A related problem that
has proved more difficult to solve is the loss of the integrity of'the
bond between the lime plaster ground to the mud brick walls.

Because of the wide range and complexity of the preservation pro-
blems, the néed for a well designed system to gathier pertinent informa-
tion was recognized early. ‘Consequently, the monitoring system in use
began by utilizing a combination of some methods and devices that had
been used to monitor building conditions previously at other sites, and
other methods and devices which had not been used before. Some of the
methods are extremely simple, such as photographing specific decorative
features on a schedule. Some devices, such as hygrothermographs and
psychorometers used to measure ambient temperature and humidity had been
designed specifically for that job and were readily available. Still
other devices, such as electronic crack monitoring gages and internal
wall moisture sensors, had been designed to meet other than preservation
Tg;;;oring needs but were adapted to the problems at Tumacacori (Crosby,



