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Figure 3.Isolated sinkhole of the Dry Lake Valley ecrth fissure system.
Top: Stereoscopic pair of photographslooking north-northwest
(photos by author). Middle left: Stereo model constructed with
ShapeMetiX3D (3G Software & Measurement). Middle right: Profiles
plotted from values exported from the stereo model. Bottom: Two
views of fopographic contours generated by ShapeMetriX3D.
(Keaton_fig_3.jog) s .

Vegas shear zone is a right-lateral shear that trends approxi-
mately 290°. Keaton and Miller (1992) considered the Dry Lake
Valley Earth Fissure System to have an overall trend of approx-
imately 355°. A trend of about 345° may be reasonable for sep-
arate clusters of prominent fissures and cracks, as shown with
broad dashed lines in gray shading on Figure 1. The broad
dashed shaded lines display a right-stepping configuration
which would be consistent with a north-trending left-lateral
shear indicated by the shaded half arrows. A 020° trend would
be expected for the left-lateral shear associated with a 290°-
trending right-lateral shear using a conventional strain ellipse
for horizontal shear stress..

Similarly, normal faults oriented approximately 335° would
be associated with a 290°-trending right-lateral shear. The rea-
sonable extension direction at the Dry Lake Valley Earth Fissure
System is shown on Figure 1 with arrows filled with a lined pat-
tern, which corresponds to tension cracks trending 345°,
although the overall trend of the fissure system is approximately
355°. This range of orientations is within 10° to 20° of the
normal-fault orientation associated with a 290°-trending right-
lateral shear. : :

Other causes, such as desiccation and lateral-spread slope
movement, seem highly improbable to explain the cause of the
Dry Lake Valley Earth Fissure System. Keaton and Miller (1992)
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Figure 4. Isolated sinkhole of the Dry Lake Valley ecrth fissure system.
Top left: Stereo model constructed with ShapeMetriX3D (3G Software
& Measurement). Top right: Topographic contours generated by -
ShapeMetriX3D. Bottom: Profile plotted from values exported from the
stereo model documenting a cavity with a botfom that extends
more than 4.5 m back from the edge of the sinkhole and 3 m below
the ground surface. (Keaton_fig_4.jpg)

concluded that the earth fissure system was natural and actively

forming. They thought that the most reasonable hypothesis for

its cause was northeast-trending extensional stress that produced

north-northwest trending tension cracks. They also listed six

unanswered questions that remain unresolved:

. What is the exact cause of the earth fissure system?

. Were the collapse features predictable?

. How much larger will the fissure system become?

. How rapidly will the fissure system grow?

. Why is the Dry Lake Valley Earth Fissure System located
where it is?

6. Are other undiscovered fissure systems present in the

region?

Overview of ShapeMetriX3D

The stereo models shown on the front cover and in Figures 2, 3,
and 4, were produced with a relatively new analytical system
that uses photogrammetry principles, a calibrated hand-held
digital camera, and software produced by 3G Software & Meas-
urement, Graz, Austria (www.3gsm.at). This system uses over-
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lapping digital snapshots that have some distinctive feature (i.e.,
a range pole) in both frames that are used by the software to
determine 1) the scale of each pixel (i.e., the distance between
the camera the slope or feature) and 2) the positive vertical direc-
tion (i.e., which way is up). The ShapeMetriX3D software pro-
duced by 3G Software & Measurement creates a generic scaled
model from the overlapping photographs. An additional dis-
tinctive feature is needed in both frames to allow a measured
azimuth to be applied for a rotation correction for north orien-
tation. Finally, the model can be translated into rectangular
coordinate space if one or more distinctive points visible in both
frames have measured or calculated coordinates.

The stereo models shown on the front cover and in Figures
2, 3, and 4 were normalized, rotated, and translated based on two
GPS range poles. Brightly painted marks on the range poles pro-
vided the scale, and a bull’s eye bubble on the range poles allowed
the poles to be vertical in the photographs. The azimuth between
the roving range pole and the GPS base station was measured
with a Brunton compass, and also calculated using the UTM Zone
11N coordinates measured with thé GPS system. The UTM coor-

" dinates of the range pole closest to the feature of interest were

used as the reference point for translating the model into geo-
graphic space.

The ShapeMetriX3D software has a suite of tools for
making precise measurements of rock structure orientations as
points, lines, or polygons. The stereo model is actually a three-
dimensional model with an array of points or nodes connected
into a triangular irrégular network (TIN). The coordinates of
each point are embedded into the model; each model is com-
posed of hundreds of thousands of points. Orientations are

determined from groups of TINs for the point and polygon .

tools, and from a planar sutface fit through points in a line for
the line tool. Orientations are expressed as dip direction and dip
magnitude (i.e., dip vector).

Values of orientations and positions can be exported in sev-
eral formats, including ASCII comma-separated values (i.e., *.csv)
that can be manipulated in a variety of programs, such as spread-
sheet and plotting software. The profiles presented in the figures
in this article were plotted in SigmaPlot (SYSTAT Software) from

- values manipulated and configured in Excel (Microsoft).

AEG NEWS Call for Papers

AEG is always looking for technical papers to publish in the
NEWS. Please send submissions for consideration, to AEG
NEWS Editor Allen Shaw at avshaw@bechtel.com. Deadlines
for upcoming issues are as follows:

June Issue — April 30

September Issue — July 31

December Issue — October 31

Photos and figures should be submitted as separate attach-
ments rather than embedded in a word document. Digital
images must be at least 300dpi at the size to be printed: 7.5”
wide for cover photos and at least 3.75” for interior images. If
using a digital camera, minimum quality is 3.2 megapixels shot
with the camera on its “highest quality” setting.

For questions concerning production, contact Production
Manager Andrea Ptak at aptak5118@aol.com.

Conclusion

The Dry Lake Valley Earth Fissure System has changed in a
few locations during a 15-year interval since it was last docu-
mented. The changes are in the south-southeast parts of the Main
Fissure, Secondary Fissure, and Isolated Sinkhole, where unmea-
sured tunnel-like voids extend into the subsurface toward the
south-southeast. A fresh-looking ground crack more than 60 m
long is on a south-southeast trend approximately 20 m south of
the Main Fissure. These changes over the past 15 years clearly
indicate that the earth fissure system is actively forming and
extending toward the south-southeast. Additional details are
being prepared for a comprehensive paper that will be submitted
to Environmental & Engineering Geoscience.

Unanswered questions remain about the cause, location,
and possible presence of other undetected earth fissures in the
region. The ShapeMetriX3D system appears to be a valuable
tool for engineering geologists who need to make measure-
ments from close-range terrestrial photogrammetric models, as
well as having high-quality digital photographs to document
geologic conditions.
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