Gamma Cone

Gamma rays

Gamma-ray measurements detect variations in the natural radioactivity, originat-
ing from changes in concentrations of the trace elements uranium (U) and tho-
rium (Th) as well as changes in concentration of the major rock forming element
potassium (K).

Since the concentrations of these naturally occurring radio elements vary be-
tween different rock types, natural gamma-ray logging provides an important tool
for litho logic mapping and stratigraphic correlation.

Radiation detectors

Most geophysical logging is conducted through open boreholes or plastic-cased
holes, using probes that contain detectors that are at least 1" in diameter. These
detectors can easily measure changes in natural radiation versus depth and char-
acterize different soil types and lithologies in most rock types. The ability of a
radiation detector to detect subtle changes in rock types is proportional to the
size of the detector and the statistical variations in the radiation emitted by the
rock.

Gamma cone

In CPT applications, a steel tube with a cone tip is pushed into the ground to the
required depth. The gamma cone is then lowered into the tube. The steel wall
reduces the overall gamma radiation coming from the formation. The small inter-
nal diameter of the probe rods restricts the size of the detector.

Test results

Tests conducted in steel cased holes with small detectors have found that ade-
quate resolution to characterize the rock/soil type is obtained. This may not be
true in some geographic locations, but the results indicate that gamma logging for
differentiating stratigraphic layers is possible with small detectors. This may be
due to the fact the cone penetration testing method only slightly displaces the
virgin material, so that very little "excavation" takes place, leaving the undisturbed
material in close proximity to the detector.
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Clay or chalk?

Clays have high levels of naturally occurring gamma radiation because they are
rich in the minerals, which give off natural gamma radiation. The figure below
shows test results, where it is not clear from the friction ratio if the stratum below
7m (marked by the red line) is silty sand or chalk. Gamma radiation in sands and
silt are still significant, while the amount of natural gamma radiation in chalk is
negligible. The stratum below 9.5m (shaded green) can therefore be marked as
chalk.
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