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Exfoliation joints are generally associated with topographic domes, and there appears to be a direct mechanical relationship
between topography and exfoliation joint formation. One question that has been raised is what is the age of the topography
that the joints are related to, for example, present day topography or pre-glacial topography. Exfoliation joints exposed on
Cadillac Mountain, and adjacent Pemetic and Dorr Mountains on Mount Desert Island provide an excellent data set to test
these alternate hypotheses. The three adjacent mountains lie within the homogeneous Silurian Cadillac Mountain granite.
This is also of interest for risk assessment associated with rock slides and falls initiated on the sloping joint surfaces, in
2006 earthquake damage closed several trails in the park. Measurements of joint orientations were taken across the area,
with UTM coordinates recorded using a GPS unit. The absence of mineral infillings suggest the joints form in response to
near-surface tensile stresses. A grid of orientation matrixes was calculated from the orientation data, and a dip line field was
determined from the grid. The surface normals were used to create a pseudo-shaded relief map using standard illumination
angles (45-315) and bilinear interpolation of the calculated light intensities. The dip line field was then overlain on a
smoothed DEM model. The results show that there is a single elongate exfoliation dome over the three mountains. This
supports the hypothesis that the exfoliation dome reflects pre-glacial topography. However, an additional hypothesis yet to
be tested is that the principal topographic curvatures (second surface derivatives) may create principal tensile stresses
steeper than local surface normals.
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