
Sandstone Orthogonality
Stan Wagon, Macalester College, St. Paul, MN 55105; wagon@macalester.edu

Acknowledge or Co-Author: Allen Curran, Smith C.

At a spot overlooking the famous Goosenecks of the San Juan River in Utah (about five miles NW of Goosenecks 
State Park and 1500 feet higher), there are hundreds of huge right-angled blocks falling out of the upper layer of 
Cedar Mesa sandstone (Figs. 1, 2). Some blocks are close to perfect cubes, while others are boxes. This means that 
an aerial view should show the orthogonal structure. Such views are easy to obtain in Google Earth and indeed 
they show an almost perfect geometrical sawtooth made from right angles (Fig. 3).

Figure 1.  Large blocks eroding out of the uppermost layer. 



Figure 2.  The dihedral angles of the blocks are right angles. Their side lengths are generally more than 10 meters.
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Figure 3.  An aerial view shows the sawtooth pattern at the edge. Google Earth image ©2021 Google.
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Figure 4.  An aerial image of a nearby location shows the orthogonal jointing that yields the blocks. Google Earth 
image ©2021 Google.

This type of jointing is called "master joints". This pattern arises because.....   .  The top view in Figure 4 shows 
the part of the pattern that is evident on the surface, but it appears that there is also jointing in repeated horizontal 
planes in the sandstone (see Fig. 1). So it is a true three-dimensional tiling, though we cannot be certain that the 
vertical planes permeate the layers. 
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Reference.

Something about this sort of joints?
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