




and Shelborne marble (7.3 cm by 8.3 cm) were exposed at a 300 angle on
south facing racks at the following sItes (Table I).

Table 1

ReSëarch Triangle Park

Roof, West End Library

Bell Laboratories

Huntington Forest

Raleigh, N.C.
Washington, D.C.
Chester, N.J.
Newcomb, N.Y.

Suburban
Ur ban
Suburban/Rural
Rural

At each site, NIR spectrawere recorded with-a portable sp:e-ctrometer
made by Geophysical Environmental Research, Inc. (citation of commercial
products does not constitute endorsement by the U.S. Geological Survey).
The spectrometer scans the O.4-to 2.5-pm wavelength region. Each spectrum
is recorded and temporarily stored on a cassette; these files are copied
later to computer for data processing and storage. Both upper (skyward)
and lower (protected) surfaces of the briquettes were measured.
Pre!iminary results indicated that there was !ittle or no measurable
gypsum accumulation on the exposed upper surface, but varying amounts of
gypsum were concentrated on the protected lower surfaces of bath limestone
and marble briquettes. Gypsum accumulates in the center of the briquette
lower surface and is a!ways associated with a brown stain. Scanning
electron microscopy (SEM) has illustrated that fly ash and other dust
particles may be trapped among gypsum "b!ades" (McGee, Ross and Ross,
persona! communication). Evidence from X-ray diffraction data, as well as
the SEM studies, agree with the spectral data that gypsum is developed
only within the central portion of the lower surfaces of briquettes.

From these studies we conclude that gypsum does accumulate on
surfaces protected from heavy rainfa1l. We have also demonstrated that
this gypsum deposit may be detected spectroscopically without contact with
the surface of the building stone measured. As predicted by laboratory
spectral studies, the band depth at 1.93 pm is proportional to the gypsum
concentration on the briquette surface. Estimates of gypsum concentratIon
on the briquette lower surfaces are made by comparing the 1.93 pm band
depth of spectra collected annua1ly after exposure, with spectral
me as urements made before and immediately after briquettes were mounted on
the racks. In table 2, estimated gypsum was calculated from the
calibration curve derived from laboratory experiments of Eastes and

Salisbury (1986).
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Table 2. Estimated gypsum in mg/cm on lower surfaces of briquettes.

Concentrations are mean values for all briquettes measured.
Value in parenthesis explained in the text.

Limestone Marble

1985 1986 1985 1986
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