floor would be about 23 m below the surface rather than 9.5 m. The lack of a hyperbola might
be due to the base of the void being out of range for waves traveling entirely through rock. Or it
might be due to the base being flat so that reflections are greatest directly upward. This is
speculation and requires further analysis; it also illustrates some of the difficulties in interpreting
GPR data.

€Y (b)

Figure 6. GPR surveys across resistivity anomaly: a) north to south (BMH-RF2, GPR
coordinates: North end, 548713, 3562664. South end, 548720, 3562635 (WGS84 datum))
and b) east to west (BMH-RF8)

GPR Survey Techniques: Lessons Learned

1. Considerable time was spent setting up the equipment. The root cause was traced to two
faulty car batteries that drove the computer and data acquisition electronics. The system does not
give an explicit warning when the battery charge is too low. So the battery should be checked
regularly with a voltmeter to see that it does not drop below about 11.5 volts.

2. A serious electronic artifact can be generated if the data acquisition electronics are too close
to the survey line. Figure 7 shows a west to east survey about 50 m south of BMC entrance. It
was taken on a fairly level contour, but the north-south slope was significant. The prominent
feature extending to the bottom of the plot is an electronic artifact, not a physical feature. It
comes from the data acquisition equipment being directly on the survey line. (See Figure 8).
The antenna emissions interfered with the data acquisition system as the antennas were moved
past it. This plot points out the potential for electronic artifacts. (Fortunately, the data for the
survey shown in Figure 6 were obtained with the data acquisition equipment about 4 m from the
survey line.)
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Figure 7. GPR survey about 50 m south of Big Manhole Cave (west to east)

Figure 8. Proximity of data acquisition electronics to the survey line causes artifacts.



3. In bright sunlight it is difficult to read the computer screen, so an umbrella for shade is useful
(Figure 9).

: e i ok o ok ; < P U ; P
Figure 9. An umbrella for shade makes reading the computer screen easier.

4. As always, one must be vigilant about where one sits (Figure 10).




Conclusions

GPR in the dry limestone of the Guadalupe Mountains near BMC can penetrate at least 14 m.
The anomaly observed with resistivity surveys by McClean near BMC appears to be confirmed
by GPR, although its nature is not clear. Using 64 to 128 stacks in a GPR survey yields a
noticeable increase in depth compared to 4 stacks (by at least 5 m)
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