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Appendix D—Polar Diagrams of Selected Frequencies
 



USGS Sounding 1PT1 

f =0.0007 Hz f =0.0011 Hz f =0.0020 Hz f =0.0034 Hz f =0.0055 Hz 

f =0.0092 Hz f =0.0159 Hz f =0.0269 Hz f =0.0440 Hz f =0.0730 Hz 

f =0.1270 Hz f =0.2150 Hz f =0.3500 Hz f =0.5900 Hz f =   1.02 Hz 

f =   1.72 Hz f =   2.81 Hz f =   4.70 Hz f =   8.10 Hz f =  13.70 Hz 

f =  22.50 Hz f =  40.00 Hz f =  66.00 Hz f = 115.00 Hz f = 194.00 Hz 

f = 320.00 Hz 

= Zxy Impedance 
= Zxx Impedance 
= Impedance Strike 

0 1 
= Tipper Magnitude
             /Strike 
= Induction Arrow

0 1    (to conductor) 



USGS Sounding 2PT1 

f =0.0007 Hz f =0.0011 Hz f =0.0020 Hz f =0.0034 Hz f =0.0055 Hz 

f =0.0092 Hz f =0.0159 Hz f =0.0269 Hz f =0.0440 Hz f =0.0730 Hz 

f =0.1270 Hz f =0.2150 Hz f =0.3500 Hz f =0.5900 Hz f =   1.02 Hz 

f =   1.72 Hz f =   2.81 Hz f =   4.70 Hz f =   8.10 Hz f =  13.70 Hz 

f =  22.50 Hz f =  40.00 Hz f =  66.00 Hz f = 115.00 Hz f = 194.00 Hz 

f = 320.00 Hz 

= Zxy Impedance 
= Zxx Impedance 
= Impedance Strike 

0 1 
= Tipper Magnitude
             /Strike 
= Induction Arrow

0 1    (to conductor) 



USGS Sounding 3PT1 

f =0.0007 Hz f =0.0011 Hz f =0.0020 Hz f =0.0034 Hz f =0.0055 Hz 

f =0.0092 Hz f =0.0159 Hz f =0.0269 Hz f =0.0440 Hz f =0.0730 Hz 

f =0.1270 Hz f =0.2150 Hz f =0.3500 Hz f =0.5900 Hz f =   1.02 Hz 

f =   1.72 Hz f =   2.81 Hz f =   4.70 Hz f =   8.10 Hz f =  13.70 Hz 

f =  22.50 Hz f =  40.00 Hz f =  66.00 Hz f = 115.00 Hz f = 194.00 Hz 

f = 320.00 Hz 

= Zxy Impedance 
= Zxx Impedance 
= Impedance Strike 

0 1 
= Tipper Magnitude
             /Strike 
= Induction Arrow

0 1    (to conductor) 



USGS Sounding 4PT1 

f =0.0007 Hz f =0.0011 Hz f =0.0020 Hz f =0.0034 Hz f =0.0055 Hz 

f =0.0092 Hz f =0.0159 Hz f =0.0269 Hz f =0.0440 Hz f =0.0730 Hz 

f =0.1270 Hz f =0.2150 Hz f =0.3500 Hz f =0.5900 Hz f =   1.02 Hz 

f =   1.72 Hz f =   2.81 Hz f =   4.70 Hz f =   8.10 Hz f =  13.70 Hz 

f =  22.50 Hz f =  40.00 Hz f =  66.00 Hz f = 115.00 Hz f = 194.00 Hz 

f = 320.00 Hz 

= Zxy Impedance 
= Zxx Impedance 
= Impedance Strike 

0 1 
= Tipper Magnitude
             /Strike 
= Induction Arrow

0 1    (to conductor) 



USGS Sounding 6PT1 

f =0.0007 Hz f =0.0011 Hz f =0.0020 Hz f =0.0034 Hz f =0.0055 Hz 

f =0.0092 Hz f =0.0159 Hz f =0.0269 Hz f =0.0440 Hz f =0.0730 Hz 

f =0.1270 Hz f =0.2150 Hz f =0.3500 Hz f =0.5900 Hz f =   1.02 Hz 

f =   1.72 Hz f =   2.81 Hz f =   4.70 Hz f =   8.10 Hz f =  13.70 Hz 

f =  22.50 Hz f =  40.00 Hz f =  66.00 Hz f = 115.00 Hz f = 194.00 Hz 

f = 320.00 Hz 

= Zxy Impedance 
= Zxx Impedance 
= Impedance Strike 

0 1 
= Tipper Magnitude
             /Strike 
= Induction Arrow

0 1    (to conductor) 



USGS Sounding 7PT1 

f =0.0007 Hz f =0.0011 Hz f =0.0020 Hz f =0.0034 Hz f =0.0055 Hz 

f =0.0092 Hz f =0.0159 Hz f =0.0269 Hz f =0.0440 Hz f =0.0730 Hz 

f =0.1270 Hz f =0.2150 Hz f =0.3500 Hz f =0.5900 Hz f =   1.02 Hz 

f =   1.72 Hz f =   2.81 Hz f =   4.70 Hz f =   8.10 Hz f =  13.70 Hz 

f =  22.50 Hz f =  40.00 Hz f =  66.00 Hz f = 115.00 Hz f = 194.00 Hz 

f = 320.00 Hz 

= Zxy Impedance 
= Zxx Impedance 
= Impedance Strike 

0 1 
= Tipper Magnitude
             /Strike 
= Induction Arrow

0 1    (to conductor) 



USGS Sounding 8PT1 

f =0.0007 Hz f =0.0011 Hz f =0.0020 Hz f =0.0034 Hz f =0.0055 Hz 

f =0.0092 Hz f =0.0159 Hz f =0.0269 Hz f =0.0440 Hz f =0.0730 Hz 

f =0.1270 Hz f =0.2150 Hz f =0.3500 Hz f =0.5900 Hz f =   1.02 Hz 

f =   1.72 Hz f =   2.81 Hz f =   4.70 Hz f =   8.10 Hz f =  13.70 Hz 

f =  22.50 Hz f =  40.00 Hz f =  66.00 Hz f = 115.00 Hz f = 194.00 Hz 

f = 320.00 Hz 

= Zxy Impedance 
= Zxx Impedance 
= Impedance Strike 

0 1 
= Tipper Magnitude
             /Strike 
= Induction Arrow

0 1    (to conductor) 



USGS Sounding 9PT1 

f =0.0007 Hz f =0.0011 Hz f =0.0020 Hz f =0.0034 Hz f =0.0055 Hz 

f =0.0092 Hz f =0.0159 Hz f =0.0269 Hz f =0.0440 Hz f =0.0730 Hz 

f =0.1270 Hz f =0.2150 Hz f =0.3500 Hz f =0.5900 Hz f =   1.02 Hz 

f =   1.72 Hz f =   2.81 Hz f =   4.70 Hz f =   8.10 Hz f =  13.70 Hz 

f =  22.50 Hz f =  40.00 Hz f =  66.00 Hz f = 115.00 Hz f = 194.00 Hz 

f = 320.00 Hz 

= Zxy Impedance 
= Zxx Impedance 
= Impedance Strike 

0 1 
= Tipper Magnitude
             /Strike 
= Induction Arrow

0 1    (to conductor) 



USGS Sounding 12PT 

f =0.0007 Hz f =0.0011 Hz f =0.0020 Hz f =0.0034 Hz f =0.0055 Hz 

f =0.0092 Hz f =0.0159 Hz f =0.0269 Hz f =0.0440 Hz f =0.0730 Hz 

f =0.1270 Hz f =0.2150 Hz f =0.3500 Hz f =0.5900 Hz f =   1.02 Hz 

f =   1.72 Hz f =   2.81 Hz f =   4.70 Hz f =   8.10 Hz f =  13.70 Hz 

f =  22.50 Hz f =  40.00 Hz f =  66.00 Hz f = 115.00 Hz f = 194.00 Hz 

f = 320.00 Hz 

= Zxy Impedance 
= Zxx Impedance 
= Impedance Strike 
= Tipper Magnitude

0 1              /Strike 



USGS Sounding 13PT 

f =0.0007 Hz f =0.0011 Hz f =0.0020 Hz f =0.0034 Hz f =0.0055 Hz 

f =0.0092 Hz f =0.0159 Hz f =0.0269 Hz f =0.0440 Hz f =0.0730 Hz 

f =0.1270 Hz f =0.2150 Hz f =0.3500 Hz f =0.5900 Hz f =   1.02 Hz 

f =   1.72 Hz f =   2.81 Hz f =   4.70 Hz f =   8.10 Hz f =  13.70 Hz 

f =  22.50 Hz f =  40.00 Hz f =  66.00 Hz f = 115.00 Hz f = 194.00 Hz 

f = 320.00 Hz 

= Zxy Impedance 
= Zxx Impedance 
= Impedance Strike 

0 1 
= Tipper Magnitude
             /Strike 
= Induction Arrow

0 1    (to conductor) 



USGS Sounding 15PT 

f =0.0007 Hz f =0.0011 Hz f =0.0020 Hz f =0.0034 Hz f =0.0055 Hz 

f =0.0092 Hz f =0.0159 Hz f =0.0269 Hz f =0.0440 Hz f =0.0730 Hz 

f =0.1270 Hz f =0.2150 Hz f =0.3500 Hz f =0.5900 Hz f =   1.02 Hz 

f =   1.72 Hz f =   2.81 Hz f =   4.70 Hz f =   8.10 Hz f =  13.70 Hz 

f =  22.50 Hz f =  40.00 Hz f =  66.00 Hz f = 115.00 Hz f = 194.00 Hz 

f = 320.00 Hz 

= Zxy Impedance 
= Zxx Impedance 
= Impedance Strike 

0 1 
= Tipper Magnitude
             /Strike 
= Induction Arrow

0 1    (to conductor) 



USGS Sounding 16PT 

f =0.0007 Hz f =0.0011 Hz f =0.0020 Hz f =0.0034 Hz f =0.0055 Hz 

f =0.0092 Hz f =0.0159 Hz f =0.0269 Hz f =0.0440 Hz f =0.0730 Hz 

f =0.1270 Hz f =0.2150 Hz f =0.3500 Hz f =0.5900 Hz f =   1.02 Hz 

f =   1.72 Hz f =   2.81 Hz f =   4.70 Hz f =   8.10 Hz f =  13.70 Hz 

f =  22.50 Hz f =  40.00 Hz f =  66.00 Hz f = 115.00 Hz f = 194.00 Hz 

f = 320.00 Hz 

= Zxy Impedance 
= Zxx Impedance 
= Impedance Strike 

0 1 
= Tipper Magnitude
             /Strike 
= Induction Arrow

0 1    (to conductor) 



USGS Sounding HH01 

f =0.0007 Hz f =0.0011 Hz f =0.0020 Hz f =0.0034 Hz f =0.0055 Hz 

f =0.0092 Hz f =0.0159 Hz f =0.0269 Hz f =0.0440 Hz f =0.0730 Hz 

f =0.1270 Hz f =0.2150 Hz f =0.3500 Hz f =0.5900 Hz f =   1.02 Hz 

f =   1.72 Hz f =   2.81 Hz f =   4.70 Hz f =   8.10 Hz f =  13.70 Hz 

f =  22.50 Hz f =  40.00 Hz f =  66.00 Hz f = 115.00 Hz f = 194.00 Hz 

f = 320.00 Hz 

= Zxy Impedance 
= Zxx Impedance 
= Impedance Strike 

0 1 
= Tipper Magnitude
             /Strike 
= Induction Arrow

0 1    (to conductor) 



USGS Sounding HH02 

f =0.0007 Hz f =0.0011 Hz f =0.0020 Hz f =0.0034 Hz f =0.0055 Hz 

f =0.0092 Hz f =0.0159 Hz f =0.0269 Hz f =0.0440 Hz f =0.0730 Hz 

f =0.1270 Hz f =0.2150 Hz f =0.3500 Hz f =0.5900 Hz f =   1.02 Hz 

f =   1.72 Hz f =   2.81 Hz f =   4.70 Hz f =   8.10 Hz f =  13.70 Hz 

f =  22.50 Hz f =  40.00 Hz f =  66.00 Hz f = 115.00 Hz f = 194.00 Hz 

f = 320.00 Hz 

= Zxy Impedance 
= Zxx Impedance 
= Impedance Strike 

0 1 
= Tipper Magnitude
             /Strike 
= Induction Arrow

0 1    (to conductor) 



USGS Sounding HH03 

f =0.0007 Hz f =0.0011 Hz f =0.0020 Hz f =0.0034 Hz f =0.0055 Hz 

f =0.0092 Hz f =0.0159 Hz f =0.0269 Hz f =0.0440 Hz f =0.0730 Hz 

f =0.1270 Hz f =0.2150 Hz f =0.3500 Hz f =0.5900 Hz f =   1.02 Hz 

f =   1.72 Hz f =   2.81 Hz f =   4.70 Hz f =   8.10 Hz f =  13.70 Hz 

f =  22.50 Hz f =  40.00 Hz f =  66.00 Hz f = 115.00 Hz f = 194.00 Hz 

f = 320.00 Hz 

= Zxy Impedance 
= Zxx Impedance 
= Impedance Strike 

0 1 
= Tipper Magnitude
             /Strike 
= Induction Arrow

0 1    (to conductor) 



USGS Sounding KK01 

f =0.0007 Hz f =0.0011 Hz f =0.0020 Hz f =0.0034 Hz f =0.0055 Hz 

f =0.0092 Hz f =0.0159 Hz f =0.0269 Hz f =0.0440 Hz f =0.0730 Hz 

f =0.1270 Hz f =0.2150 Hz f =0.3500 Hz f =0.5900 Hz f =   1.02 Hz 

f =   1.72 Hz f =   2.81 Hz f =   4.70 Hz f =   8.10 Hz f =  13.70 Hz 

f =  22.50 Hz f =  40.00 Hz f =  66.00 Hz f = 115.00 Hz f = 194.00 Hz 

f = 320.00 Hz 

= Zxy Impedance 
= Zxx Impedance 
= Impedance Strike 

0 1 
= Tipper Magnitude
             /Strike 
= Induction Arrow

0 1    (to conductor) 



USGS Sounding KK02 

f =0.0007 Hz f =0.0011 Hz f =0.0020 Hz f =0.0034 Hz f =0.0055 Hz 

f =0.0092 Hz f =0.0159 Hz f =0.0269 Hz f =0.0440 Hz f =0.0730 Hz 

f =0.1270 Hz f =0.2150 Hz f =0.3500 Hz f =0.5900 Hz f =   1.02 Hz 

f =   1.72 Hz f =   2.81 Hz f =   4.70 Hz f =   8.10 Hz f =  13.70 Hz 

f =  22.50 Hz f =  40.00 Hz f =  66.00 Hz f = 115.00 Hz f = 194.00 Hz 

f = 320.00 Hz 

= Zxy Impedance 
= Zxx Impedance 
= Impedance Strike 

0 1 
= Tipper Magnitude
             /Strike 
= Induction Arrow

0 1    (to conductor) 



USGS Sounding KM01 

f =0.0007 Hz f =0.0011 Hz f =0.0020 Hz f =0.0034 Hz f =0.0055 Hz 

f =0.0092 Hz f =0.0159 Hz f =0.0269 Hz f =0.0440 Hz f =0.0730 Hz 

f =0.1270 Hz f =0.2150 Hz f =0.3500 Hz f =0.5900 Hz f =   1.02 Hz 

f =   1.72 Hz f =   2.81 Hz f =   4.70 Hz f =   8.10 Hz f =  13.70 Hz 

f =  22.50 Hz f =  40.00 Hz f =  66.00 Hz f = 115.00 Hz f = 194.00 Hz 

f = 320.00 Hz 

= Zxy Impedance 
= Zxx Impedance 
= Impedance Strike 

0 1 
= Tipper Magnitude
             /Strike 
= Induction Arrow

0 1    (to conductor) 



USGS Sounding MKR1 

f =0.0007 Hz f =0.0011 Hz f =0.0020 Hz f =0.0034 Hz f =0.0055 Hz 

f =0.0092 Hz f =0.0159 Hz f =0.0269 Hz f =0.0440 Hz f =0.0730 Hz 

f =0.1270 Hz f =0.2150 Hz f =0.3500 Hz f =0.5900 Hz f =   1.02 Hz 

f =   1.72 Hz f =   2.81 Hz f =   4.70 Hz f =   8.10 Hz f =  13.70 Hz 

f =  22.50 Hz f =  40.00 Hz f =  66.00 Hz f = 115.00 Hz f = 194.00 Hz 

f = 320.00 Hz 

= Zxy Impedance 
= Zxx Impedance 
= Impedance Strike 

0 1 
= Tipper Magnitude
             /Strike 
= Induction Arrow

0 1    (to conductor) 



USGS Sounding ML01 

f =0.0007 Hz f =0.0011 Hz f =0.0020 Hz f =0.0034 Hz f =0.0055 Hz 

f =0.0092 Hz f =0.0159 Hz f =0.0269 Hz f =0.0440 Hz f =0.0730 Hz 

f =0.1270 Hz f =0.2150 Hz f =0.3500 Hz f =0.5900 Hz f =   1.02 Hz 

f =   1.72 Hz f =   2.81 Hz f =   4.70 Hz f =   8.10 Hz f =  13.70 Hz 

f =  22.50 Hz f =  40.00 Hz f =  66.00 Hz f = 115.00 Hz f = 194.00 Hz 

f = 320.00 Hz 

= Zxy Impedance 
= Zxx Impedance 
= Impedance Strike 

0 1 
= Tipper Magnitude
             /Strike 
= Induction Arrow

0 1    (to conductor) 



USGS Sounding ML02 

f =0.0007 Hz f =0.0011 Hz f =0.0020 Hz f =0.0034 Hz f =0.0055 Hz 

f =0.0092 Hz f =0.0159 Hz f =0.0269 Hz f =0.0440 Hz f =0.0730 Hz 

f =0.1270 Hz f =0.2150 Hz f =0.3500 Hz f =0.5900 Hz f =   1.02 Hz 

f =   1.72 Hz f =   2.81 Hz f =   4.70 Hz f =   8.10 Hz f =  13.70 Hz 

f =  22.50 Hz f =  40.00 Hz f =  66.00 Hz f = 115.00 Hz f = 194.00 Hz 

f = 320.00 Hz 

= Zxy Impedance 
= Zxx Impedance 
= Impedance Strike 

0 1 
= Tipper Magnitude
             /Strike 
= Induction Arrow

0 1    (to conductor) 



USGS Sounding MM13 

f =0.0007 Hz f =0.0011 Hz f =0.0020 Hz f =0.0034 Hz f =0.0055 Hz 

f =0.0092 Hz f =0.0159 Hz f =0.0269 Hz f =0.0440 Hz f =0.0730 Hz 

f =0.1270 Hz f =0.2150 Hz f =0.3500 Hz f =0.5900 Hz f =   1.02 Hz 

f =   1.72 Hz f =   2.81 Hz f =   4.70 Hz f =   8.10 Hz f =  13.70 Hz 

f =  22.50 Hz f =  40.00 Hz f =  66.00 Hz f = 115.00 Hz f = 194.00 Hz 

f = 320.00 Hz 

= Zxy Impedance 
= Zxx Impedance 
= Impedance Strike 

0 1 
= Tipper Magnitude
             /Strike 
= Induction Arrow

0 1    (to conductor) 



USGS Sounding OR01 

f =0.0007 Hz f =0.0011 Hz f =0.0020 Hz f =0.0034 Hz f =0.0055 Hz 

f =0.0092 Hz f =0.0159 Hz f =0.0269 Hz f =0.0440 Hz f =0.0730 Hz 

f =0.1270 Hz f =0.2150 Hz f =0.3500 Hz f =0.5900 Hz f =   1.02 Hz 

f =   1.72 Hz f =   2.81 Hz f =   4.70 Hz f =   8.10 Hz f =  13.70 Hz 

f =  22.50 Hz f =  40.00 Hz f =  66.00 Hz f = 115.00 Hz f = 194.00 Hz 

f = 320.00 Hz 

= Zxy Impedance 
= Zxx Impedance 
= Impedance Strike 

0 1 
= Tipper Magnitude
             /Strike 
= Induction Arrow

0 1    (to conductor) 



USGS Sounding PK01 

f =0.0007 Hz f =0.0011 Hz f =0.0020 Hz f =0.0034 Hz f =0.0055 Hz 

f =0.0092 Hz f =0.0159 Hz f =0.0269 Hz f =0.0440 Hz f =0.0730 Hz 

f =0.1270 Hz f =0.2150 Hz f =0.3500 Hz f =0.5900 Hz f =   1.02 Hz 

f =   1.72 Hz f =   2.81 Hz f =   4.70 Hz f =   8.10 Hz f =  13.70 Hz 

f =  22.50 Hz f =  40.00 Hz f =  66.00 Hz f = 115.00 Hz f = 194.00 Hz 

f = 320.00 Hz 

= Zxy Impedance 
= Zxx Impedance 
= Impedance Strike 

0 1 
= Tipper Magnitude
             /Strike 
= Induction Arrow

0 1    (to conductor) 



USGS Sounding PK02 

f =0.0007 Hz f =0.0011 Hz f =0.0020 Hz f =0.0034 Hz f =0.0055 Hz 

f =0.0092 Hz f =0.0159 Hz f =0.0269 Hz f =0.0440 Hz f =0.0730 Hz 

f =0.1270 Hz f =0.2150 Hz f =0.3500 Hz f =0.5900 Hz f =   1.02 Hz 

f =   1.72 Hz f =   2.81 Hz f =   4.70 Hz f =   8.10 Hz f =  13.70 Hz 

f =  22.50 Hz f =  40.00 Hz f =  66.00 Hz f = 115.00 Hz f = 194.00 Hz 

f = 320.00 Hz 

= Zxy Impedance 
= Zxx Impedance 
= Impedance Strike 

0 1 
= Tipper Magnitude
             /Strike 
= Induction Arrow

0 1    (to conductor) 



USGS Sounding PK03 

f =0.0007 Hz f =0.0011 Hz f =0.0020 Hz f =0.0034 Hz f =0.0055 Hz 

f =0.0092 Hz f =0.0159 Hz f =0.0269 Hz f =0.0440 Hz f =0.0730 Hz 

f =0.1270 Hz f =0.2150 Hz f =0.3500 Hz f =0.5900 Hz f =   1.02 Hz 

f =   1.72 Hz f =   2.81 Hz f =   4.70 Hz f =   8.10 Hz f =  13.70 Hz 

f =  22.50 Hz f =  40.00 Hz f =  66.00 Hz f = 115.00 Hz f = 194.00 Hz 

f = 320.00 Hz 

= Zxy Impedance 
= Zxx Impedance 
= Impedance Strike 

0 1 
= Tipper Magnitude
             /Strike 
= Induction Arrow

0 1    (to conductor) 



USGS Sounding PK04 

f =0.0007 Hz f =0.0011 Hz f =0.0020 Hz f =0.0034 Hz f =0.0055 Hz 

f =0.0092 Hz f =0.0159 Hz f =0.0269 Hz f =0.0440 Hz f =0.0730 Hz 

f =0.1270 Hz f =0.2150 Hz f =0.3500 Hz f =0.5900 Hz f =   1.02 Hz 

f =   1.72 Hz f =   2.81 Hz f =   4.70 Hz f =   8.10 Hz f =  13.70 Hz 

f =  22.50 Hz f =  40.00 Hz f =  66.00 Hz f = 115.00 Hz f = 194.00 Hz 

f = 320.00 Hz 

= Zxy Impedance 
= Zxx Impedance 
= Impedance Strike 

0 1 
= Tipper Magnitude
             /Strike 
= Induction Arrow

0 1    (to conductor) 



USGS Sounding PK05 

f =0.0007 Hz f =0.0011 Hz f =0.0020 Hz f =0.0034 Hz f =0.0055 Hz 

f =0.0092 Hz f =0.0159 Hz f =0.0269 Hz f =0.0440 Hz f =0.0730 Hz 

f =0.1270 Hz f =0.2150 Hz f =0.3500 Hz f =0.5900 Hz f =   1.02 Hz 

f =   1.72 Hz f =   2.81 Hz f =   4.70 Hz f =   8.10 Hz f =  13.70 Hz 

f =  22.50 Hz f =  40.00 Hz f =  66.00 Hz f = 115.00 Hz f = 194.00 Hz 

f = 320.00 Hz 

= Zxy Impedance 
= Zxx Impedance 
= Impedance Strike 
= Tipper Magnitude

0 1              /Strike 
= Induction Arrow

0 1    (to conductor) 



USGS Sounding REF1 

f =0.0007 Hz f =0.0011 Hz f =0.0020 Hz f =0.0034 Hz f =0.0055 Hz 

f =0.0092 Hz f =0.0159 Hz f =0.0269 Hz f =0.0440 Hz f =0.0730 Hz 

f =0.1270 Hz f =0.2150 Hz f =0.3500 Hz f =0.5900 Hz f =   1.02 Hz 

f =   1.72 Hz f =   2.81 Hz f =   4.70 Hz f =   8.10 Hz f =  13.70 Hz 

f =  22.50 Hz f =  40.00 Hz f =  66.00 Hz f = 115.00 Hz f = 194.00 Hz 

f = 320.00 Hz 

= Zxy Impedance 
= Zxx Impedance 
= Impedance Strike 

0 1 
= Tipper Magnitude
             /Strike 
= Induction Arrow

0 1    (to conductor) 



USGS Sounding SR005 

f = 126.00 Hz f = 158.00 Hz f = 200.00 Hz f = 251.00 Hz f = 316.00 Hz 

f = 398.00 Hz f = 501.00 Hz f = 631.00 Hz f = 794.00 Hz f =  1000. Hz 

f =  1260. Hz f =  1580. Hz f =  2000. Hz f =  2510. Hz f =  3160. Hz 

f =  3980. Hz f =  5010. Hz f =  6310. Hz f =  7940. Hz f = 10000. Hz 

f = 12600. Hz f = 15800. Hz f = 20000. Hz f = 25100. Hz 

= Zxy Impedance 
= Zxx Impedance 
= Impedance Strike 



USGS Sounding SR006 

f =  50.10 Hz f =  63.10 Hz f = 126.00 Hz f = 158.00 Hz f = 200.00 Hz 

f = 251.00 Hz f = 316.00 Hz f = 398.00 Hz f = 501.00 Hz f = 631.00 Hz 

f = 794.00 Hz f =  1000. Hz f =  1260. Hz f =  1580. Hz f =  2000. Hz 

f =  2510. Hz f =  3160. Hz f =  3980. Hz f =  5010. Hz f =  6310. Hz 

f =  7940. Hz f = 10000. Hz f = 12600. Hz f = 15800. Hz f = 20000. Hz 

f = 25100. Hz 

= Zxy Impedance 
= Zxx Impedance 
= Impedance Strike 



USGS Sounding SR007 

f =  39.80 Hz f =  50.10 Hz f =  63.10 Hz f =  79.40 Hz f = 100.00 Hz 

f = 158.00 Hz f = 200.00 Hz f = 251.00 Hz f = 316.00 Hz f = 398.00 Hz 

f = 501.00 Hz f = 631.00 Hz f = 794.00 Hz f =  1000. Hz f =  1260. Hz 

f =  1580. Hz f =  2000. Hz f =  2510. Hz f =  3160. Hz f =  3980. Hz 

f =  5010. Hz f =  6310. Hz f =  7940. Hz f = 10000. Hz f = 12600. Hz 

f = 15800. Hz f = 20000. Hz f = 25100. Hz 

= Zxy Impedance 
= Zxx Impedance 
= Impedance Strike 



USGS Sounding SR008 

f =  15.80 Hz f =  20.00 Hz f =  25.10 Hz f =  31.60 Hz f =  39.80 Hz 

f =  50.10 Hz f =  63.10 Hz f =  79.40 Hz f = 100.00 Hz f = 126.00 Hz 

f = 158.00 Hz f = 200.00 Hz f = 251.00 Hz f = 316.00 Hz f = 398.00 Hz 

f = 501.00 Hz f = 631.00 Hz f = 794.00 Hz f =  1000. Hz f =  1260. Hz 

f =  1580. Hz f =  2000. Hz f =  2510. Hz f =  3160. Hz f =  3980. Hz 

f =  5010. Hz f =  6310. Hz f =  7940. Hz f = 10000. Hz f = 12600. Hz 

f = 15800. Hz f = 20000. Hz f = 25100. Hz 

= Zxy Impedance 
= Zxx Impedance 
= Impedance Strike 



USGS Sounding SR009 

f =  20.00 Hz f =  25.10 Hz f =  31.60 Hz f =  39.80 Hz f =  50.10 Hz 

f =  63.10 Hz f =  79.40 Hz f = 100.00 Hz f = 126.00 Hz f = 158.00 Hz 

f = 200.00 Hz f = 251.00 Hz f = 316.00 Hz f = 398.00 Hz f = 501.00 Hz 

f = 631.00 Hz f = 794.00 Hz f =  1000. Hz f =  1260. Hz f =  1580. Hz 

f =  2000. Hz f =  2510. Hz f =  3160. Hz f =  3980. Hz f =  5010. Hz 

f =  6310. Hz f =  7940. Hz f = 10000. Hz f = 12600. Hz f = 15800. Hz 

f = 20000. Hz f = 25100. Hz 

= Zxy Impedance 
= Zxx Impedance 
= Impedance Strike 



USGS Sounding SR010 

f =  15.80 Hz f =  20.00 Hz f =  25.10 Hz f =  31.60 Hz f =  39.80 Hz 

f =  50.10 Hz f =  63.10 Hz f =  79.40 Hz f = 100.00 Hz f = 126.00 Hz 

f = 158.00 Hz f = 200.00 Hz f = 251.00 Hz f = 316.00 Hz f = 398.00 Hz 

f = 501.00 Hz f = 631.00 Hz f = 794.00 Hz f =  1000. Hz f =  1260. Hz 

f =  1580. Hz f =  2000. Hz f =  2510. Hz f =  3160. Hz f =  3980. Hz 

f =  5010. Hz f =  6310. Hz f =  7940. Hz f = 10000. Hz f = 12600. Hz 

f = 15800. Hz f = 20000. Hz f = 25100. Hz 

= Zxy Impedance 
= Zxx Impedance 
= Impedance Strike 



USGS Sounding SR011 

f =  15.80 Hz f =  20.00 Hz f =  25.10 Hz f =  31.60 Hz f =  39.80 Hz 

f =  50.10 Hz f =  63.10 Hz f =  79.40 Hz f = 100.00 Hz f = 126.00 Hz 

f = 158.00 Hz f = 200.00 Hz f = 251.00 Hz f = 316.00 Hz f = 398.00 Hz 

f = 501.00 Hz f = 631.00 Hz f = 794.00 Hz f =  1000. Hz f =  1260. Hz 

f =  1580. Hz f =  2000. Hz f =  2510. Hz f =  3160. Hz f =  3980. Hz 

f =  5010. Hz f =  6310. Hz f =  7940. Hz f = 10000. Hz f = 12600. Hz 

f = 15800. Hz f = 20000. Hz f = 25100. Hz 

= Zxy Impedance 
= Zxx Impedance 
= Impedance Strike 



USGS Sounding SR012 

f =  15.80 Hz f =  20.00 Hz f =  25.10 Hz f =  31.60 Hz f =  39.80 Hz 

f =  50.10 Hz f =  63.10 Hz f =  79.40 Hz f = 100.00 Hz f = 126.00 Hz 

f = 158.00 Hz f = 200.00 Hz f = 251.00 Hz f = 316.00 Hz f = 398.00 Hz 

f = 501.00 Hz f = 631.00 Hz f = 794.00 Hz f =  1000. Hz f =  1260. Hz 

f =  1580. Hz f =  2000. Hz f =  2510. Hz f =  3160. Hz f =  3980. Hz 

f =  5010. Hz f =  6310. Hz f =  7940. Hz f = 10000. Hz f = 12600. Hz 

f = 15800. Hz f = 20000. Hz f = 25100. Hz 

= Zxy Impedance 
= Zxx Impedance 
= Impedance Strike 



USGS Sounding SR013 

f =  20.00 Hz f =  25.10 Hz f =  31.60 Hz f =  39.80 Hz f =  50.10 Hz 

f =  63.10 Hz f =  79.40 Hz f = 100.00 Hz f = 126.00 Hz f = 158.00 Hz 

f = 200.00 Hz f = 251.00 Hz f = 316.00 Hz f = 398.00 Hz f = 501.00 Hz 

f = 631.00 Hz f = 794.00 Hz f =  1000. Hz f =  1260. Hz f =  1580. Hz 

f =  2000. Hz f =  2510. Hz f =  3160. Hz f =  3980. Hz f =  5010. Hz 

f =  6310. Hz f =  7940. Hz f = 10000. Hz f = 12600. Hz f = 15800. Hz 

f = 20000. Hz f = 25100. Hz 

= Zxy Impedance 
= Zxx Impedance 
= Impedance Strike 



USGS Sounding SR014 

f =  63.10 Hz f = 126.00 Hz f = 158.00 Hz f = 200.00 Hz f = 251.00 Hz 

f = 316.00 Hz f = 398.00 Hz f = 501.00 Hz f = 631.00 Hz f = 794.00 Hz 

f =  1000. Hz f =  1260. Hz f =  1580. Hz f =  2000. Hz f =  2510. Hz 

f =  3160. Hz f =  3980. Hz f =  5010. Hz f =  6310. Hz f =  7940. Hz 

f = 10000. Hz f = 12600. Hz f = 15800. Hz f = 20000. Hz f = 25100. Hz 

= Zxy Impedance 
= Zxx Impedance 
= Impedance Strike 



USGS Sounding SR015 

f =  15.80 Hz f =  20.00 Hz f =  25.10 Hz f =  31.60 Hz f =  39.80 Hz 

f =  50.10 Hz f =  63.10 Hz f =  79.40 Hz f = 100.00 Hz f = 126.00 Hz 

f = 158.00 Hz f = 200.00 Hz f = 251.00 Hz f = 316.00 Hz f = 398.00 Hz 

f = 501.00 Hz f = 631.00 Hz f = 794.00 Hz f =  1000. Hz f =  1260. Hz 

f =  1580. Hz f =  2000. Hz f =  2510. Hz f =  3160. Hz f =  3980. Hz 

f =  5010. Hz f =  6310. Hz f =  7940. Hz f = 10000. Hz f = 12600. Hz 

f = 15800. Hz f = 20000. Hz f = 25100. Hz 

= Zxy Impedance 
= Zxx Impedance 
= Impedance Strike 



USGS Sounding SR016 

f =  15.80 Hz f =  20.00 Hz f =  25.10 Hz f =  31.60 Hz f =  39.80 Hz 

f =  50.10 Hz f =  63.10 Hz f =  79.40 Hz f = 100.00 Hz f = 126.00 Hz 

f = 158.00 Hz f = 200.00 Hz f = 251.00 Hz f = 316.00 Hz f = 398.00 Hz 

f = 501.00 Hz f = 631.00 Hz f = 794.00 Hz f =  1000. Hz f =  1260. Hz 

f =  1580. Hz f =  2000. Hz f =  2510. Hz f =  3160. Hz f =  3980. Hz 

f =  5010. Hz f =  6310. Hz f =  7940. Hz f = 10000. Hz f = 12600. Hz 

f = 15800. Hz f = 20000. Hz f = 25100. Hz 

= Zxy Impedance 
= Zxx Impedance 
= Impedance Strike 



USGS Sounding SR017 

f =  50.10 Hz f =  63.10 Hz f = 200.00 Hz f = 251.00 Hz f = 316.00 Hz 

f = 398.00 Hz f = 501.00 Hz f = 631.00 Hz f = 794.00 Hz f =  1000. Hz 

f =  1260. Hz f =  1580. Hz f =  2000. Hz f =  2510. Hz f =  3160. Hz 

f =  3980. Hz f =  5010. Hz f =  6310. Hz f =  7940. Hz f = 10000. Hz 

f = 12600. Hz f = 15800. Hz f = 20000. Hz f = 25100. Hz 

= Zxy Impedance 
= Zxx Impedance 
= Impedance Strike 



USGS Sounding SR018 

f =  25.10 Hz f =  31.60 Hz f =  39.80 Hz f =  50.10 Hz f =  63.10 Hz 

f =  79.40 Hz f = 158.00 Hz f = 200.00 Hz f = 251.00 Hz f = 316.00 Hz 

f = 398.00 Hz f = 501.00 Hz f = 631.00 Hz f = 794.00 Hz f =  1000. Hz 

f =  1260. Hz f =  1580. Hz f =  2000. Hz f =  2510. Hz f =  3160. Hz 

f =  3980. Hz f =  5010. Hz f =  6310. Hz f =  7940. Hz f = 10000. Hz 

f = 12600. Hz f = 15800. Hz f = 20000. Hz f = 25100. Hz 

= Zxy Impedance 
= Zxx Impedance 
= Impedance Strike 



USGS Sounding SR019 

f =  25.10 Hz f =  39.80 Hz f =  50.10 Hz f =  63.10 Hz f =  79.40 Hz 

f = 100.00 Hz f = 126.00 Hz f = 158.00 Hz f = 200.00 Hz f = 251.00 Hz 

f = 316.00 Hz f = 398.00 Hz f = 501.00 Hz f = 631.00 Hz f = 794.00 Hz 

f =  1000. Hz f =  1260. Hz f =  1580. Hz f =  2000. Hz f =  2510. Hz 

f =  3160. Hz f =  3980. Hz f =  5010. Hz f =  6310. Hz f =  7940. Hz 

f = 10000. Hz f = 12600. Hz f = 15800. Hz f = 20000. Hz f = 25100. Hz 

f = 31600. Hz f = 39800. Hz f = 63100. Hz f = 79400. Hz 

= Zxy Impedance 
= Zxx Impedance 
= Impedance Strike 



USGS Sounding SR020 

f =  20.00 Hz f =  31.60 Hz f =  50.10 Hz f =  79.40 Hz f = 126.00 Hz 

f = 200.00 Hz f = 316.00 Hz f = 501.00 Hz f = 794.00 Hz f =  1260. Hz 

f =  2000. Hz f =  3160. Hz f =  5010. Hz f =  7940. Hz f = 12600. Hz 

f = 20000. Hz f = 31600. Hz f = 50100. Hz 

= Zxy Impedance 
= Zxx Impedance 
= Impedance Strike 



USGS Sounding SR021 

f =  15.80 Hz f =  20.00 Hz f =  25.10 Hz f =  31.60 Hz f =  39.80 Hz 

f =  50.10 Hz f =  63.10 Hz f =  79.40 Hz f = 100.00 Hz f = 126.00 Hz 

f = 158.00 Hz f = 200.00 Hz f = 251.00 Hz f = 316.00 Hz f = 398.00 Hz 

f = 501.00 Hz f = 631.00 Hz f = 794.00 Hz f =  1000. Hz f =  1260. Hz 

f =  1580. Hz f =  2000. Hz f =  2510. Hz f =  3160. Hz f =  3980. Hz 

f =  5010. Hz f =  6310. Hz f =  7940. Hz f = 10000. Hz f = 12600. Hz 

f = 15800. Hz f = 20000. Hz f = 25100. Hz 

= Zxy Impedance 
= Zxx Impedance 
= Impedance Strike 



USGS Sounding SR022 

f =  15.80 Hz f =  20.00 Hz f =  25.10 Hz f =  31.60 Hz f =  39.80 Hz 

f =  50.10 Hz f =  63.10 Hz f =  79.40 Hz f = 100.00 Hz f = 126.00 Hz 

f = 158.00 Hz f = 200.00 Hz f = 251.00 Hz f = 316.00 Hz f = 398.00 Hz 

f = 501.00 Hz f = 631.00 Hz f = 794.00 Hz f =  1000. Hz f =  1260. Hz 

f =  1580. Hz f =  2000. Hz f =  2510. Hz f =  3160. Hz f =  3980. Hz 

f =  5010. Hz f =  6310. Hz f =  7940. Hz f = 10000. Hz f = 12600. Hz 

f = 15800. Hz f = 20000. Hz f = 25100. Hz 

= Zxy Impedance 
= Zxx Impedance 
= Impedance Strike 



USGS Sounding SR023 

f =  15.80 Hz f =  20.00 Hz f =  25.10 Hz f =  31.60 Hz f =  39.80 Hz 

f =  50.10 Hz f =  63.10 Hz f =  79.40 Hz f = 100.00 Hz f = 126.00 Hz 

f = 158.00 Hz f = 200.00 Hz f = 251.00 Hz f = 316.00 Hz f = 398.00 Hz 

f = 501.00 Hz f = 631.00 Hz f = 794.00 Hz f =  1000. Hz f =  1260. Hz 

f =  1580. Hz f =  2000. Hz f =  2510. Hz f =  3160. Hz f =  3980. Hz 

f =  5010. Hz f =  6310. Hz f =  7940. Hz f = 10000. Hz f = 12600. Hz 

f = 15800. Hz f = 20000. Hz f = 25100. Hz 

= Zxy Impedance 
= Zxx Impedance 
= Impedance Strike 



USGS Sounding SR025 

f =  15.80 Hz f =  20.00 Hz f =  25.10 Hz f =  31.60 Hz f =  39.80 Hz 

f =  50.10 Hz f =  63.10 Hz f =  79.40 Hz f = 100.00 Hz f = 126.00 Hz 

f = 158.00 Hz f = 200.00 Hz f = 251.00 Hz f = 316.00 Hz f = 398.00 Hz 

f = 501.00 Hz f = 631.00 Hz f = 794.00 Hz f =  1000. Hz f =  1260. Hz 

f =  1580. Hz f =  2000. Hz f =  2510. Hz f =  3160. Hz f =  3980. Hz 

f =  5010. Hz f =  6310. Hz f =  7940. Hz f = 10000. Hz f = 12600. Hz 

f = 15800. Hz f = 20000. Hz f = 25100. Hz 

= Zxy Impedance 
= Zxx Impedance 
= Impedance Strike 



USGS Sounding SR026 

f =  15.80 Hz f =  20.00 Hz f =  25.10 Hz f =  31.60 Hz f =  39.80 Hz 

f =  50.10 Hz f =  63.10 Hz f =  79.40 Hz f = 100.00 Hz f = 126.00 Hz 

f = 158.00 Hz f = 200.00 Hz f = 251.00 Hz f = 316.00 Hz f = 398.00 Hz 

f = 501.00 Hz f = 631.00 Hz f = 794.00 Hz f =  1000. Hz f =  1260. Hz 

f =  1580. Hz f =  2000. Hz f =  2510. Hz f =  3160. Hz f =  3980. Hz 

f =  5010. Hz f =  6310. Hz f =  7940. Hz f = 10000. Hz f = 12600. Hz 

f = 15800. Hz f = 20000. Hz f = 25100. Hz 

= Zxy Impedance 
= Zxx Impedance 
= Impedance Strike 



USGS Sounding SR028 

f =  39.80 Hz f =  50.10 Hz f =  63.10 Hz f =  79.40 Hz f = 158.00 Hz 

f = 200.00 Hz f = 251.00 Hz f = 316.00 Hz f = 398.00 Hz f = 501.00 Hz 

f = 631.00 Hz f = 794.00 Hz f =  1000. Hz f =  1260. Hz f =  1580. Hz 

f =  2000. Hz f =  2510. Hz f =  3160. Hz f =  3980. Hz f =  5010. Hz 

f =  6310. Hz f =  7940. Hz f = 10000. Hz f = 12600. Hz f = 15800. Hz 

f = 20000. Hz f = 25100. Hz 

= Zxy Impedance 
= Zxx Impedance 
= Impedance Strike 



USGS Sounding SR029 

f =  15.80 Hz f =  20.00 Hz f =  25.10 Hz f =  31.60 Hz f =  39.80 Hz 

f =  50.10 Hz f =  63.10 Hz f =  79.40 Hz f = 100.00 Hz f = 126.00 Hz 

f = 158.00 Hz f = 200.00 Hz f = 251.00 Hz f = 316.00 Hz f = 398.00 Hz 

f = 501.00 Hz f = 631.00 Hz f = 794.00 Hz f =  1000. Hz f =  1260. Hz 

f =  1580. Hz f =  2000. Hz f =  2510. Hz f =  3160. Hz f =  3980. Hz 

f =  5010. Hz f =  6310. Hz f =  7940. Hz f = 10000. Hz f = 12600. Hz 

f = 15800. Hz f = 20000. Hz f = 25100. Hz 

= Zxy Impedance 
= Zxx Impedance 
= Impedance Strike 



USGS Sounding WF01 

f =0.0007 Hz f =0.0011 Hz f =0.0020 Hz f =0.0034 Hz f =0.0055 Hz 

f =0.0092 Hz f =0.0159 Hz f =0.0269 Hz f =0.0440 Hz f =0.0730 Hz 

f =0.1270 Hz f =0.2150 Hz f =0.3500 Hz f =0.5900 Hz f =   1.02 Hz 

f =   1.72 Hz f =   2.81 Hz f =   4.70 Hz f =   8.10 Hz f =  13.70 Hz 

f =  22.50 Hz f =  40.00 Hz f =  66.00 Hz f = 115.00 Hz f = 194.00 Hz 

f = 320.00 Hz 

= Zxy Impedance 
= Zxx Impedance 
= Impedance Strike 

0 1 
= Tipper Magnitude
             /Strike 
= Induction Arrow

0 1    (to conductor) 



USGS Sounding WR002 

f =  63.10 Hz f = 126.00 Hz f = 251.00 Hz f = 316.00 Hz f = 398.00 Hz 

f = 501.00 Hz f = 631.00 Hz f = 794.00 Hz f =  1000. Hz f =  1260. Hz 

f =  1580. Hz f =  2000. Hz f =  2510. Hz f =  3160. Hz f =  3980. Hz 

f =  5010. Hz f =  6310. Hz f =  7940. Hz f = 10000. Hz f = 12600. Hz 

f = 15800. Hz f = 20000. Hz f = 25100. Hz 

= Zxy Impedance 
= Zxx Impedance 
= Impedance Strike 



USGS Sounding WR003 

f =  63.10 Hz f = 100.00 Hz f = 126.00 Hz f = 200.00 Hz f = 251.00 Hz 

f = 316.00 Hz f = 398.00 Hz f = 501.00 Hz f = 631.00 Hz f = 794.00 Hz 

f =  1000. Hz f =  1260. Hz f =  1580. Hz f =  2000. Hz f =  2510. Hz 

f =  3160. Hz f =  3980. Hz f =  5010. Hz f =  6310. Hz f =  7940. Hz 

f = 10000. Hz f = 12600. Hz f = 15800. Hz f = 20000. Hz f = 25100. Hz 

= Zxy Impedance 
= Zxx Impedance 
= Impedance Strike 



USGS Sounding WR004 

f =  50.10 Hz f =  63.10 Hz f =  79.40 Hz f = 126.00 Hz f = 200.00 Hz 

f = 251.00 Hz f = 316.00 Hz f = 398.00 Hz f = 501.00 Hz f = 631.00 Hz 

f = 794.00 Hz f =  1000. Hz f =  1260. Hz f =  1580. Hz f =  2000. Hz 

f =  2510. Hz f =  3160. Hz f =  3980. Hz f =  5010. Hz f =  6310. Hz 

f =  7940. Hz f = 10000. Hz f = 12600. Hz f = 15800. Hz f = 20000. Hz 

f = 25100. Hz 

= Zxy Impedance 
= Zxx Impedance 
= Impedance Strike 
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