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The goal of any magnetic interpretation
is to gain information about the subsur-
face geology. Given planned and well-
acquired aeromagnetic data over an area,
an interpreter should be able to map tec-
tonic (lithologic) provinces, if necessary.
The interpreter also can calculate depth

to magnetic basement and contour it.
With high-resolution aeromagnetics, the
interpreter also may be able to detail a
potential trapping structure.

Whether an explorationist is involved in
prospect analysis or in frontier basin eval-

uation, it may be important to know that
the basement rocks represent the Ken-
oran orogeny, undergoing folding and
granitic intrusion during the Late Arch-
aean. This may impact source rock and
reservoir quality, or thermal history. In
short, knowledge of the regional geology

and tectonics can be gained from mag-
netic data, along with a contoured depth
map of the area being explored. Analysis
of the data and an understanding of the
geology (or proposed geologic model) are
key to a successful interpretation.
Analysis is required!

Reference
Nettleton, L. L., 1976, Gravity and magnetics in

oil prospecting: McGraw-Hill Book Co.

Figure 3. Geologic map of Quebec, Canada, over part of the Canadian
Shield (latitude 55-60°N, longitude 70-75°W). The pink color is described
as “undifferentiated granitic basement.” Figure 4. A more detailed geologic map of Quebec, Canada, over part of 

the Canadian Shield (latitude 55-60°N, longitude 70-75°W). The legend de-
scribes “mostly granites, syenites, monzonites, diorites and their gneissic
equivalents.”

Figure 5. Total-magnetic-intensity anomaly map of Quebec, Canada, over part of the Canadian
Shield (latitude 55-60°N, longitude 70-75°W), from the public-domain compilation for the
Decade of North American Geology (DNAG). The contour interval is 500 nT. The colors repre-
sent purples, blues, and greens for the magnetic minima, and yellows, oranges, and reds for the
magnetic maxima. The magnetic anomalies average about 1500 nT over this area. A visual com-
parison of Figures 4 and 5 shows a striking similarity in trends.
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Figure 6. Total-magnetic-intensity anomaly map of Quebec (same area as Figure 5). The contour interval is 500 nT. An upward
continuation has been applied, showing how the data would appear if the magnetometer was 6000 m above basement. The contin-
uation distance was chosen to simulate the depth of a sedimentary basin. Hence, if the granitic rocks of the Canadian Shield were
buried under 6000 m of nonmagnetic sediment and there were no structures on the basin floor, then the magnetic map would look
like this. The magnetic relief has diminished from 1500 nT to about 800 nT, the major lithologic trends are still visible, but the
wavelengths have broadened. 

Figure 7. The same upward-continued total-intensity magnetic anomaly data as in Figure 6, but with a 100-nT contour interval to
give a better representation of individual anomalies. 
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Figure 8. A 2-D cross-section magnetic model through the study area from southwest to northeast across the center of
the area. Basement susceptibility changes have been simulated by simple geometric forms. The observed (acquired)
magnetic curve is green, while the magnetic curve calculated by the model is red. The attempt at curve fitting is only
approximate, but seems to represent the actual data well.

Figure 9. A 2-D cross-section magnetic model (same as Figure 8) with the addition of a simple, straight-sided, 6000-m-
deep “basin.” It is the same susceptibility scheme as in Figure 8. Note that the anomaly wavelengths coming from the
center of the basin are broader and lower amplitude than those on the shoulders of the “rift.” At least two anomalies are
distinct enough to provide depth information for the “basin floor.”
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