APPENDIX A

Specifications of the aeromagnetic survey and
method of modeling the aeromagnetic data

SPECIFICATIONS OF THE AEROMAGNETIC SURVEY
Selected specifications of the aeromagnetic survey are listed below. A more detailed list of

specifications are available through Brian Molyneaux at the University of South Dakota. The
survey started on November 27, 2001, and was completed on December 12, 2001.

Equipment Specifications

The survey was carried out using a twin engine aircraft Piper Navajo PA-31-325 modified to
support a composite tail stinger. A cesium vapor magnetometer, Scintrex model CS-2, was
mounted in the tail stinger. The resolution and sensitivity of the magnetometer is 0.001 nT
counting at 0.1 per second + 0.005 nT.

A global positioning system was used to document geographic position along each flight line.

The NAD27 ellipsoid for Mean Continental USA was used with x-y-z delta shifts of 8, -160, and
-176, respectively. The UTM zone is 14.

Survey Specifications

A total of 4,530 km was flown with 4,303 km of survey lines and 227 km of tie lines. The
survey line interval was 100 m and the tie line interval was 2 km. The survey line direction was
113 degrees, the tie line direction was 42 degrees, average terrain clearance was 80 m, average
ground speed was 80 m/s, and the data point interval was 8 m.

METHOD OF MODELING THE AEROMAGNETIC DATA
The following explanation of the modeling procedure was kindly provided by Ron Bell.

The modeling procedure began with the calculation of the response for a simple block body.
The width of the body extends 500 meters to each side of the traverse line (line 5). The top
surface of the body was set at 300 meters below the sensor (the sensor is set at 80 meters above
the ground surface; see above specifications of the aeromagnetic survey), and the bottom surface
was set at about 20,000 meters depth. The north and south extents of the body were set at the
inflection points of the profile. The magnetic susceptibility was initially set at 3,500 micro-cgs,
with the background at 0. The regional field of 55,600 nT was applied to provide the background
response. The inducing field was set at 56,000 nT with an inclination of 70 degrees and a
declination of 0 degrees.
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The magnetic susceptibility was allowed to vary through the inversion process of the
software package to achieve a reasonable fit between the calculated profile and the observed
profile. This resulted in a susceptibility of 4,426 micro-cgs units. The susceptibility was then
fixed and numerous nodes were inserted into the top surface of the body. These nodes were
allowed to vary spatially vertically. The nodes at the north and south edges of the body were also
allowed to vary in the lateral direction during the inversion procedure. The forward model was
then fit to the observed data using multiple iterations of the inversion process until a “best fit”
was achieved.
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APPENDIX B

Stratigraphic column of the R20-2002-1 core and correlation with
cores from lowa and Kansas

The following figures were kindly provided by Brian Witzke of the lowa Geological Survey.
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