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Figure 1. A theodolite (left) was used to define grids for high-resolution magnetic survey. James
Kelly and Ron Wilson was setting up the theodolite. A portable cesium gradiometer G858 (right)
was used to measure the total component of the geomagnetic field. Ron Wilson was performing
the magnetic survey.
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Figure 2. The half width of the total field component of magnetic anomaly (T) of the monopole
with the vertical magnetization is ± 0.77 x/z. It is ± 0.45 x/z for the vertical gradient (Tz). The
horizontal resolution is theoretically increased with the vertical gradient data by 70% (0.77/0.45
= 1.71)
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Figure 3. Magnetic anomaly of Well KGS. (a) Total field component of magnetic anomaly of
the top sensor (44 inches above the ground). (b) Total field component of magnetic anomaly of
the bottom sensor (14 inches above the ground). (c) Total field component of magnetic anomaly
“2 inches above the ground.” (d) Pseudo-vertical gradient (bottom – top). Improvement in the
horizontal resolution is obvious when comparing magnetic field (a) with the pseudo-vertical
gradient data (d). The downward continuation results (c) also possess higher horizontal resolu-
tion. Central profiles indicated by white lines are shown in (e).
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Figure 3e. The central profiles of magnetic data shown in Figure 3a-3d. The narrower anomaly
peaks are, the higher the horizontal resolution.
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Figure 4. Magnetic signatures at known well sites. The pseudo-vertical gradient data at both
sites (b) and (d) possess higher horizontal resolution than their total field component of
magnetic anomalies (a) and (c).
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Figure 5a. A site map showing the location of the high-resolution magnetic surveys conducted
in the Big Chief Mobile Home Park in the City of Hutchinson in 2003.
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Figure 5b. The survey area with grid numbers.
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Figure 6. Survey lines within a grid. Arrows indicate the walking direction.
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Figure 7. The total field component of magnetic anomaly from the bottom sensor at the Big
Chief Mobile Home Park, Hutchinson, Kansas.



18

Figure 8. The total field component of magnetic anomaly from the top sensor at the Big Chief
Mobile Home Park, Hutchinson, Kansas.
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Figure 9. Pseudo-vertical gradient data at the Big Chief Mobile Home Park, Hutchinson, Kansas.
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Figure 9. The total field component of magnetic anomaly of grid s2 (top). The anomaly at

Figure 10.  A residual magnetic map at the Big Chief Mobile Home Park, Hutchinson, Kansas.
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Figure 11.  Sheds made of seven different
materials in the Big Chief Mobile Home
Park, Hutchinson, Kansas. a. Type-I metal
sheets. b. Type-II metal sheets. c. Type-III
metal sheets. d. Concrete. e. Bricks. f.
Wood. g. A shed with metal door and metal
beams. Ron Wilson and Jianghai Xia were
acting as a scale in the photos.
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Figure 12. A 5” water well (129, 796) at a depth of
2 ft (top, left). A 1.5” gas pipe (117, 755) at 3 ft
depth (bottom, left). The total field component of
the magnetic anomaly and gradient data of Grid 12
(right).
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Figure 13. A 1” rebar (219, 687) at a depth of 3 ft (left).  The total field component of the
magnetic anomaly and gradient data of Grid 47 (right).
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Figure 14. A pile of well cases (448, 908) in Grid 45 and (454, 871) in Grid 46 (bottom)
produced anomalies with amplitude of over 18,000 nT (top). The anomalies were disappeared
after the pile of well cases was removed.
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47-1

47-4

Figure 15a. Two tie-downs for a trailer at (201, 631) and (210, 631) in Grid 47 produced
anomalies with amplitude of around 3,000 nT with the half-width of 2 ft or less (right). Similar
anomalies can also be seen at (176, 646) and (186, 639), and (240, 612), etc.
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Figure 15b. Two tie-downs for a trailer at (210, 590) and (190, 598) in Grid 48 produced
anomalies with amplitude of around 4,000 nT with the half-width of 3 ft or less (right). Similar
anomalies can also be seen at (176, 522), etc.
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BC482

Figure 16. Two power outlets at (200, 1034) in Grid 17 and (494, 1088) in Grid 44 produced
anomalies with amplitude of around 3,000 nT and 8,000 nT, respectively. Their half-widths
were 3 ft or less.
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Figure 17. Two light poles at (206, 1179) in Grid 32 and (436, 850) in Grid 46 produced
anomalies with amplitude of over 11,000 nT. Their half-width were over 3 ft. The magnetic
reading was back to normal (53,500 nT) after the light pole 37 (BC46-2) was removed.
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24-2

24-1

Figure 18. A 6” horizontal corrugated drainage pipe (236, 748) in Grid 24 at a depth of 1 ft. The
total field component of the magnetic anomaly and gradient data. The anomaly was on the one
side of a street. The almost same anomaly (BC24-1) at the other side of the street (203, 752) and
was interpreted as the other end of the drainage pipe. The other anomaly due to the end of
horizontal pipe was located at (240, 612) in Grid 47.

47-5
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Figure 19. A telephone box produced a magnetic anomaly with amplitude of 12,000 nT and
gradient of 300 nT/in at (469, 1240) in Grid 42. An anomaly at (63, 1451) in Grid 63 was
interpreted to be due to a sewer line. The other anomaly at (20, 1452) in Grid 63 was also
interpreted to be due to the same sewer line.
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Table 1. Readings at the center of sheds (inside).
Type-I metal sheets   

Name of shed Relationship Reading (nT) Notes

BC13-1 x1 > x2 37,000 in Grid 13, made of type-I metal sheets

BC13-2  44,000xi, yi are the coordinates of shed i in the grid

BC15-1 y1 < y2 40,000 If not metioned, sheds were made of type-I metal

BC15-2 x3 > x2 or x1 39,000sheets. See photo 1999, 2015

BC15-3  42,000  

BC16-1  40,000  

BC17-1 y1 < y2 40,000  

BC17-2  39,000  

BC18-1  43,000  

BC19-1 y1 < y2 39,000  

BC19-2  38,000After shed removed, reading was 53,000

BC20-1  36,000A dryer inside

BC21-1 x1 > x2 38,000  

BC21-2  40,000  

BC22-1  35,000  

BC23-1 y1 < y2 42,000After shed removed, reading was 52,500

BC23-2  39,000  

BC24-1  41,000  

BC26-1 x1 < x2 37,000  

BC26-2  41,000  

BC26-3 y3 > y2 or y1 37,000  

BC27-1 x1 < x2 35,000  

BC27-2  38,000  

BC28-1 y1 < y2 37,000Another shed in Grid 28 BC28-2

BC29-1  36,000  

BC30-1 y1 > y2 39,000  

BC30-2  38,000  

BC31-1 y1 > y2 39,000  

BC31-2  38,000  

BC33-1  38,000  

BC34-1  41,000  

BC35-2  33,000Other two sheds in Grid 35 BC35-1, BC35-3

BC37-1  37,000  

BC39-1  35,000  

BC43-1  40,000  

BC44-1 y1 > y2 41,000  

BC44-2  39,000  

BC59-1  38,000Type-I metal sheets. photo 1999, 2015
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Table 1. (continue)
Type-II metal sheets   

BC45-1 x1 <  x2 48,000Type-II metal sheets. photo 2008, 2016

BC55-1  43,000Type-II metal sheets. photo 2008

BC60-1  45,000Type-II metal sheets. photo 2008

BC64-1  44,000Type-II metal sheets. photo 2008

    

Type-III metal sheets   

BC49-1 y1 > y2 52,000Type-III metal sheets. photo 2013

BC49-2  52,000Type-III metal sheets. photo 2013

    

Concrete    

BC42-1  42,000Concrete. photo 2010

BC46-1  53,000Concrete. photo 2010

BC47-1  49,000Concrete. photo 2010

BC48-1  47,000Concrete. photo 2010

BC61-1  48,000Concrete. photo 2010

BC63-1  48,000Concrete. photo 2010

    

Bricks    

BC28-2  52,000Shed is made of bricks. photo 1997

BC36-1  53,000Bricks. photo 1997

    

Wood    

BC35-1 x1 < x2 < x3 49,000Wood walls and a metal roof.

BC45-2  52,000Wood. photo 2009

  

BC35-3  25,000Metal beam and metal door. photo 1989
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