How High-Resolution Ground-Magnetic (HRGM) Anomalies
Can be Used to Reveal the Hydrocarbon Reservoir Formation
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Figure 2a – The frequency of occurrence of 97 HG¢ values recorded in
central Alberta close to known producing and D&A wells. These
97 values can be segregated into four classes: 55 Cretaceous
producers, 15 Nisku producers, 5 Leduc producers, and 22 dry
and abandoned (D&A) wells. Each class of well can be represented by a separate log-normal distribution of HG¢ values. The
highest HG¢ values are associated with the Leduc wells.
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Figure 2b – Illustration of how we compute the azimuth of a dipolar
HRGM anomaly, using the “type example” at the Rumsey reef,
Alberta. A vector (red arrow) is first drawn from the maximum
positive value to the minimum negative value of the residual
magnetic anomaly. The azimuth (= paleomagnetic “declination”)
of this vector is then measured clockwise from true north (TN=0°,
black arrow). The Rumsey HRGM anomaly azimuth of 117° is
nearly perpendicular to present magnetic north (MN=18°, green
arrow) indicating a significant contribution from remanent (rather
than induced) magnetization. Of the three producing wells, the
prolific Leduc producer (up to 4000 BOPD for 3 years) is the SW
well. Grid spacing is 100 m. Values are in nT. Pink areas =
positive nT values; blue areas = negative nT values.
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Figure 2c – Distinctive clusters of HRGM anomaly data
can be used to identify the microseeping reservoir
formation that caused the anomaly.
A polar
coordinate plot of the magnitude of the HG¢ value
2
(proportional to nT/m ) on the radius against the
azimuth (= declination) of the anomaly as defined in
Figure 2b. HG¢ values increase with distance from
the center; the strongest anomalies occur over Leduc
reservoirs, and the weakest anomalies occur over
Cretaceous reservoirs
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