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AN ELECTROMAGNETIC (EM-60) SURVEY IN
THE PANTHER CANYON AREA GRASS VALLEY, NEVADA

M. Wilt, N. Goldstein, M. Stark, and R. Haught

Abstract Lo

Eight frequency domain e]ectromagnetdc sbundings~were measured over the
Panther Canyon thermal anoma]y in Grass Valley, Nevada The data were
collected with Lawrence Berkeley Laboratory S 1arge moment hor1zonta] Toop
system (EM-60). At the transmitter site located near the center of the ther-
mal anomaly, square wave currents of up to 70 A were 1mpressed 1nto a four-
turn 50 m radius coil at frequenc1es from 0 1033 to 500 Hz. At the eight
* receiver s1tes, 0 5. to 1. 5 km from the 100p, magnetic fields were detected
with a three—component SQUID magnetometer and vert1ca1 and radial magnet1c
field spectra were ca]culated Data were 1nterpreted w1th a computer program
which fit f111ed spectra and assoc1ated ellipse polarization data to one—
dimensional resist1v1ty models and“resu1ts were compared to 1nterpretat1ons
from earlier d1pole-d1po1e res1st1v1ty measurements . Comparisor of these
~interpretations 1nd1cates fair]y close agreement between the two, with both
models c]ear]y 1nd1cat1ng the presence and dimensions of the conduct1v1ty
anomaly assoc1ated w1th the therma1 zone. Although. the dc data was better
able to resolve the h1gh res1st1v1ty bedrock, the. EM—data were able to
reso]ve all maJor features W1thout d1stortlon at shorter transm1tter receiver

\separations and 1n about one-th1rd of the f1e1d t1me.,

~Introduction t‘fif : R 5“
As part of the Department of Energy, D1v1sion of Geothermal Energy s .
(DOE/DGE) - Industry—Coup]ed Program to stimulate geothermal resource deve1op—
‘ment Lawrence Berkeley Laboratory has conducted a-series of electromagnet1c
(EM—GO) sounding surveys over severa] promls1ng geothermal s1tes in Nevada.
This report” ‘describés  the resu]ts of a controlled-source EM survey in the
Panther Canyon region of Grass Valley, Nevada (Figure 1). The soundings were
performed with the EM-60 horizontal loop, frequency-domain electromagnetic
system (Morrison et al., 1978). We performed eight frequency domain electro-

magnetic soundings within'atlé'km2°region?surrounding a single four-turn,
50-m-radius horizontal loop. For each sounding, a layered model interpreta-
_tion was made, and the layered 1nterpretations were combined into resistivity
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Figure 1. Survey location map of Panther Canyon area, Grass Valley, Nevada.



- sections. These interpretations are compared to other geophysical data for
confirmation and as a way of evaluating the EM method.

v Geo]ogy
' Grass Valley is an elongate northerly-trending Basin and Range valley

located in north-central Nevada. The region is characterized by higher-than-
 normal heat flow (Sass ét 51”"1971); active hot'springs (OImsted et al.,
1975) and recent fau1t1ng (Noble, 1975 Majer, 1978) Grass Valley has been
an area of act1ve geotherma] exp]orat1on for about the past e1ght years, but
to date no major dlscovery has been made.‘ : ‘ \

: Surface geologic studies- cons1st1ng of regional photogeology (Nob]e,
‘1975)‘and_deta11ed field mapp1ng (Olmsted et al., 1975; S1]ber11ng,.1975
Noble, 1975; and Nioho}s,_1972) were done partly in conjunction with geo-
thermal studies (Beyer et'al;,'1976)' A bedrock geologic map of the Leach
Hot Springs quadrangle 1s -given in- F1gure 2. This map 1s a compos1te from
the sources cited and 1nc1udes the area of the present survey.

The Panther Canyon area is located in the southwestern port1on of Grass
Valley near the 1ntersect1on of the. Tob1n and Sonoma Ranges. Exposed rocks
in these ranges consist’ ma1n1y of the Pa1eozowc Havallah sequence of cherts,
argillites and sandstones.; ‘Also. present in the mountains are Tertiary Kiapoto
formation rhyol1te ‘and - trach1t1c tuffs and *Triassic cherts, dolomites, and
conglomerates of the Panther Canyon Format1on. Figures-3 and 4 are.1dea]1zed
‘geologm cross sectwns a'long the orthogona] EM-60 survey lines. These
composite profwles correspond to the lines shown in Flgure |

| Geophysics ] : :
‘ Reconna1ssance and deta11ed geophys1ca1 1nvest1gat1ons have been performed

throughout Grass Va]ley and several detailed stud1es were .done in ‘the Panther
Canyon area. WOrk has included d1po]e-d1pole res1st1V1ty and te]lur1c pro-
“files (Beyer, 1977), magnetote]]ur1c sound1ngs (Morr1son et al., 1979),
pass1ve seism1cs (MaJer, 1978), grav1ty (Goldstein and Paulsson, 1978) and
heat. f]ow (Sass et al., 1977). Compos1te profiles and syntheses of these and
other ‘data are given in Beyer (1977) and Morrison et al. (1978).

Geothermal interest in the Panther Canyon area was heightened after several
~shallow boreho]es indicated anoma]ous]y high heat f]ow va]ues of 7 heat flow
7un1ts (HFU), about three ‘times the regional average. Subsequent telluric and
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resistivity studies ‘over the heat flow anomaly revealed a low resistivity-zone,
thus“suggesting the presence of geothermal waters at depth.

Field Survey . R o

The EM-60 field survey in Panther;Canyon consisted of eight soundings -
arranged in two orthogonal profiies about a central four-turn, 50-radius -
horizontal Jloop. Transmitterareceiver:separations"varied«from 400 m to 1.6 km,
~and data‘at each site’were recorded over at. least two frequency decades within
the frequency -band 0. 033-500 Hzi = Since. the dépth of penetration for EM -
1nduct1on 'sounding’ is’ ‘proportional to both-the transmitter-receiver sepa-
ration and the period- of -the:transmitted wave, it was desirable to occupy
~receiver?sites;at differentrseparations;with§respect_to;one;100p.1:This
permitted ‘a more complete'resistivity’depth;section.and~a better knowledge of .
- surface-inhomogeneities. At Panther Canyon four of the-soundings were placed
about 500 .m from the.loop souree,for shallow information, and four other sites
were occupied at.about 1.5 km for.better resolution, of deeper horizons. A. .
crew pf\four:completed,the entire survey in six field days, including laying
out and retrieving the transmitter coil and one day of system testing and
debugging. The maximum production rate achieved was three soundings in a
12 hr wprk day. Recording times varied from about four hr per. station at the
more distant sites:.to-one at the closer stat1ons., Radial. and vert1ca1
magnetic fields were. measured -at each: station by means of .a. three—component
SQUID_magnetometer (Appendix A).- The survey .was: performed under jdeal.
weather conditions, and there was good vehicular access to stations.

Resu]ts
| - Data: for the: e1ght EM-60 sound1ngs are given in Append1x B Each
‘sound1ng is presented in terms of norma11zed amp]1tudes and, phases of the
observed: magnetic fields, as we]l as: the polarizat1on e111pse parameters of
the f1e1ds.,name1y, e111pt1c1ty and, t11t angle.. - The, observed fields are .. .
normalized by the. free—space pr1mary f1e1d S0 that .the secondary fields, ... .
due to-the presence: of ithe earth can be better v1sualized.. The phases are - ..
given with respect to the phase of the current impressed into the loop.
The el]ipt1c1ty parameter is the ratio of the minor to major axis of the
polariiation ellipse traced out by the observed field; the sign of the




eilipticity refers to the direction in which the ellipse is traced, a negative
sign denotes "anticlockwise rotation. - The tilt angle parameter refers to the .
inclination from the vertical of the polarization.ellipse. The polarization
ellipse parameters are calculated from relative phases between the observed
fields, and thus these measurements may be made without an abso]ute phase,;V“w<
reference to the loop current. A - . :

Data listed in Appendix B 1nd1cate ‘that accurate amp11tude-phase data -
were obtained at Panther Canyon up to about 100 Hz, whereas good polarization:
e]]ipse data. could sometimes be obtained to 500 Hz. : The.declining strength
of the primary and secondary fields with frequency and»the,increasing noise -
in the reference wire cause amplitude=phase data to be particularly noisy .
above 100 Hz. -Because polarization.ellipse data-can.be taken without a.
reference wires this information is often more reliable at the highelr''fr'e-f!a;»:'~
quencies. ‘ The errors shown in Appendix ‘B refer to one standard deviation of- -
the ‘observed data. These are accurate representations of the true error if
the sources of noise are random. Unfortunately, most noise sources observed
are not random, especially above 30 Hz, so the noise estimate given in. -
Appendix B is- probably somewhat low at higher frequenc1es where nonrandom
noise sources are greatest.

Data Interpretation

All EM,soUndings'were’interpreted individually using a layered-earth
least-squares inversion program (Inman, 1975). The program finds a layered
model whose EM response fits the weighted observed data. It also estimates -
parameter resolution and data point-parameter sensitivity. Layered model
fits, model parameters, and estimated resolutions of the parameters are given
in Appendix C. As it is difficult to estimate the true errors, and because,
for some soUndingS,‘a'one-dimensional model may not be'appropriate,:the'ﬂ‘
errors for parameters resolution in Appendix C may be somewhat low. |

Points with high errors and points that do not fall on a layered model
curve were deleted from the inversions. Such data often were vertical
magnetic field components because the vertical component is sensitive to, and
will be distorted by, lateral inhomogeneities (Ward, 1976; Wilt et al., 1979).



Discussion ,

Figures 5 and 6 are resistivity cross sections along orthogonal lines
over the Panther Canyon thermal anomaly. Each figure gives a comparison
between dipole-dipoie re51st1v1ty and. EM—GO Electromagnetic interpretations.
The resistivity data and the" 2-D interpretation are from Beyer (1977). An
example of observed dipole—dipole data, the two—dimenSiona1 and the fit of
calculated-to-observed -data,- 1s 'given in Figure 7. The EM-60 cross sections
are made from one dimensional interpretations given in Appendix C.

Along the north-south line (Figure 5), the EM and dipole-dipole
interpretations are: remarkab]y similar. Both cross sections indicate
resistive surface material overlying an 1rregular southward-dipping con-
ductive body. Depth to resistive basement (which may be the Havallah
formation) is shown to vary: between 250 and 800 m below the surface. The

depth to, and lateral extent of the conductive body, which may be associated

- with the thermal anomaly, is wei] resoived by both methods. The two profiles

‘disagree somewhat on the depth to resistive basement beneath the conductor.
-Because the EM method is less”senSitive to resistive formations, and because
the transmitter-receiver separations were more than five times greater with
the dipole-dipole data, the conventional resistivity section is probably more
accurate in determining this parameter. ' | ‘

" Figure 6 shows results for an- east-west” 1ine over the centra] portion of

+ the thermal anomaly. For this cross section, the EM and dc resistivity

interpretations disagree somewhat. Both cross sections indicate the presence
of an irregularly shaped conductive ‘body near. the central portion of the
thermal anomaly. The EM data place the thickest portion siightiy west of the
~ thermal maximum, whereas the dc data piace it directly -beneath the maxi-
mum. The dc reSistiv1ty data indicate that basement dips steeply westward
from 250 to about 800 m adjacent to. the edge of the Tobin Range;: the EM
induction. data show ‘a simiiar behavior, but with fewer points and‘larger
uncertainty.lb SRR :

©‘Although the interpreted sections in both cases are similar, the EM
results show a smoother variatiOn, & consequence of one—dimensiona] inter-
‘pretation. However, there are other differences between the EM. and dc
resistiv1ty surveys that are not apparent in the data and interpretations.
The dipole-dipole sections required a crew of four working for about 20 field
days, whereas the same size crew collected the EM'data in six field days.
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The dc resistivity. data-cover an area about 50% larger,-but far.more: labor
was‘required“to,achieve*coverage comparable-to that - of the EM survey.
Interpretation. of dipole-dipole data is presently better.able to handle
comp]ex geology, and the data is better able to resolve resistive bedrock.:
~ However, deep EM interpretations required much shorter:transmitter-receiver
'separat1ons, thus reducing the effects of lateral inhomogeneities on inter-
'pretatlons., The. two cross sections suggest.that, even in regions:of two, and
threefdjmensrona] geology, EM.data will adequately resolve maJorifeatures
without severeadistortjon, ; T
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. APPENDIX A

EM-60 Electromagnetic System

In 1976 the Lawrence Berkeley Laboratory (LBL), in conJunction witn the
‘Univer51ty of Caiifornia at Berkeiey, made preliminary measurements ‘with a
prototype 1arge-moment horizontai ioop eiectromagnetic prospecting system
(Jain, 1978) in a geothermai area 1n Nevada. Encouraging results from this
work led to -the development of the EM 60 horizontal- ioop system (Morrison
et a].,,1978) Wh1ch has now been operated for more than 500 hr at various
geothermai sites 1n Nevada and Oregon.

The EM method may be a significant 1mprovement over ex1st1ng techniques,
i.e., dc re51st1v1ty and. magnetoteiiurics in geothermai expioration, for
three reasons: N § ,

;_I;v The maximum depth of expioration with EM is approximateiy equal to
‘the ‘distance between the transmitter and.- receiver, this .compares to almost

five times the source receiver . separation “for dc re51st1v1ty.

2. The M method is faster and 1ess expensive than the dc resistivity or
Magnetotelluric method (MT) o ?%.L .

.13.' Distant 1atera1 1nhomogene1t1es, Wthh often affect MT data, have

éf»,
»System Description

© The system, as shown schematicaiiy 1n Figure A-1 con51sts,of two :

”sections 3 I , 2 ' e

{(a) a transmitter section con51sting of the power source, control electronics,
timing. and a tranSistorized sw1tch capabie of handling 1arge current:” and

_%(b) a receiver section conswsting of magnetic, or a combination of magnetic
-and, eiectric, fieid detectors, 51gnai conditioning amplifiers.fand antiaiias

= fiiters, and 2 muitichannei programmabie receiver (spectrum anaiyzer)

L Tar e e e e st e e

H .
4 . H i -

»Transmitter System iffﬁl” Teshen T

The EM-60 transmitter is powered by a Hercules™ gasoline engine linked to
an aircraft 60-kW 400-Hz, 3¢ alternator. These two components are mounted in
the bed of a one—ton,‘four-wheel—drive truck. The output is full-wave
rectified and capable of providing #150 V at up to 400 A to the horizontal




‘Horizontal Io&p, M>I0§ mks Preamplifiers and -

o multiplexer Ry
FM - ‘
radio ,
! - Control units telemetry 3 Component
| o = N s
| Transmitter truck o | " magnetometer
| - NN
} . Phase | : ‘l- |
L ___ reference (Clock source or) I S
| : signal |\ wire telemetry / - ' :
' SR - o — ] Discriminator
o | - | Bucking |~ Ry"
Multi-channel | Filters | Bucked signal electronics |
stacking and ' .
spectrum’ -~ er ol | | o
analyzér S umphflers< : | Hy
SCdmponent |
SQUID.
magnetometer

» Figure‘A—l} Scheﬁatic'diagram cf the EM-60Vborizontéj ldop electromagnetic | XQL797-U30°

prospecting system as used in Nevada in 1979.

9l



17

coil. The square wave current pulses are created by means of a transistorized
switch, which'consists of two parallel arrays of from 6 to 60 transistors in
interchangeable modules within the “crate" (the lower outward pivoting box in
Figure A~2). The upper unit contains array-driving electronics and timing

' circuitry; The transmitter is operated by one man who controls the frequency
of the primary magnetic field over the range of 10’3 to 103 Hz by means

of switches on a remote control box which contains a crystal-controlled
oscillator. and dividers (Morr1son et al., 1978)

The d1pole moment, which is a measure of the strength of the signal, is
determined by the resistance and 1nductance of the loop. At frequenc1es below
50 Hz, induct1ve reactance is negl1g1ble and the dipoie moment is governed by
the load res1stance. Four turns of No. 6 w1re ina square or c1rcu1ar Toop,
50 m in rad1us, wi]] y1e1d a d1pole moment of about 3 X 106 mks. This
provides adequate s1gna1 for soundings where transm1tter~rece1ver separat1ons
are less than about 5 km, wh1ch corresponds to a maxlmum depth of explorat1on
of about 5 km. “At frequenc1es above about 100 Hz. ‘the 1nductance causes the
: moment to decrease and the current waveform to become quasis1nu501da1 High
k'frequency 1nformat10n 1s thus more d1ff1cu1t to obta1n at large transmltter-
rece1ver separatlons. i ;

Rece1ver Sect1on J"' : : SRR : e
The f1elds are detected at a point up to 5 km distant from the transm1tter
by means of a three-component SQUID magnetometer oriented to measure the N
vert1cal rad1a] and tangent1al components with respect to the loop. S\gnaTS
are amplified, antialias filtered, and inputted to a s1x-channe1 program-
mable, multifrequency phase-sensitive receiver (Figure 1). ~Through the
receiver key-pad, the operator sets‘parameters‘controlling signal pro-
cessing: (a) fundamental period of the waveform to be'processed; (b) maximum
“number of harmonics to be analyzed, up to 15; (c) number of cycles in incre-
“ments of 2N to be stacked prior to Fourier decomposit1on, and (d) number
~of input channels of data to be processed ,$1gna1 processing results in a
raw amplitude estimate for each component and a phase estimate relative to v
the phase of the current in'the'1oop. Phase referencing is maintained with a
hard-wire link between a shunt on the loop and the receiver. This reference
voltage is applied directly to channel 1 of the receiver for phase comparison.
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Raw amp11tude estimates must be later corrected for d1po]e moment and
distance between 100p and magnetometer. T '
, In practice, the hard-wlre link was found to be a source of noise,
part1cular1y above. 50 Hz." Th1s has required the e11m1nat1on of the absolute
phase reference at h1gh frequenc1es in favor of re1at1ve phase measurements
- between vertical and rad1a1 components. W1th relat1ve phase measurements,
interpretation is based on the e111pt1c1ty and tilt angle of .the magnetic
field rather than the amplitude-phase of the vertical and radial fields. At
Tow frequenc1es(<()1 Hz), natural geomagnetic signal amp]atude increases
roughly as 1/f. wh1Te the- signal sought decreases as- 1/f “The net resuit is
an effect1ve s1gna1-to n01se ratio that decreases as 1/f , making. noise '
cance11at1on 1mperat1ve for recovery of Iow frequency information. To cancel
‘ geomagnet1c noise, a reference magnetometer is p]aced far enough from the
transmitter loop (10-12° km) so ‘that. ‘the observed fie1ds will consist only of
" the’ geomagnet1c fluctuations. Once installed, the reference magnetometer can
often remain fixed over the course of a survey * The remote signals are
transmitted to the mobile rece1ver statlon from the transmitter via FM radio
telemetry. . Before the . loop 1s energ1zed the remote s1gnals are inverted,
adjusted in amplitude, and then added to the - base stat1on geomagnet1c signal
to,produce essentially a nu]1‘s1gna1 A good example of this simple noise
cancellation scheme is shOWn in‘Figure A- . The resu1t1ng signal-to-noise
improvement of roughly 20 dB has a]]owed us to obta1n re11ab1e data to

0.05 Hz, a gain of" three or: four important data po1nts on the sound1ng

curve. These po1nts are 1nva1uab1e for reso]v1ng deeper hor1zons.-

Data Interpretat1on ’ AN SRR Cu S
, Basic. data. 1nterpretation is accomp11shed by direct 1nvers1on of observed
_data to fit one—d1mensiona1 models.’ The'. program used fits amp11tude phase
‘and/or ellipse po]arization parameters jo1nt1y or separately, to fit arbi-
trar11y Tayered models. This program a]]ows the use of ellipse polar12at1on
parameters to separate1y fit h1gh frequency po1nts, where absolute phase data

1s much no1sier, while simu1taneously us1ng abso1ute phase data at the Tower :
frequencies, where the phase referenCe may a]]ow for better parameter resolu-

ftion., Two-d1mens1ona1 modellng, a]though poss1b1e, is current]y cumbersome
and prohibitively expensive (Lee, 1979). N
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Samp1es of EM-60 amplitude-phase spectra soundings are given in V
Figures A-4 and A-5; the error bars signify one standard deviation. The fit

- to a three-layer mode] is fa1rly good but data were 1nterpreted on]y to 50
" Hz, because h1gh no1se due to the use of the reference wire proh1b1ted

obta1n1ng higher frequency amp]itude-phase data. Ellipticity data, however,
could be intepreted to 500 Hz. '
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APPENDIX B ,
‘Observed data and estimated error for Panther Canyon prospect at Grass
Valley, Nevada. Listed errors arefqne standard-deviation from the mean.
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station: h-h 1.5km east secperation=1438 meters
nunber of turnss=4 loop radiuseS8 meters
hr mgg const=?.936 hz mag const=?.092

Frequencg hr amp amp err hr phase phase err
.10 8.062 0,000 263.829 0.639
0.3008 0.108 0.088 = 274,326 0.574
6.500 0.164 0.001 288.282 8.346
0,708 - 0.244 . ' 0,081 = 2959.149 0.458
1.6080 6.320 0.900 284,206 0.506
- 3.000 8.837 0.0083 224,968 0.491
5.080 i.115 0.014 285,785 06.5067
7.00808 1.208 0,002 191.233 0.154
16.000 1,438 0.006 177.399 8.490
30.000 1.011 0.003 137.969 0.495
56.600 . 2 0.895 - 0,006 133.213 - 8.249
160,000 8.469 0.003 189,635 0.019
frequenc hz amp amMp err hz phase pchase err
g 1.665 6.000 175.617 8.2%56
a 309. 1.087 0,003 177.261 0.001
0.508 1,006 0.003 177.530 8,099
8.7886 = 0,988 0.000 175.937 " 90,498
1.000 . . .1.012 . 9,000 - 174,787 0.499
3.800 1.007 0.003 161.310 . 8.008
5.800 0.996 0,683 150,947 0.034
7.000 0.939 0.001 130,158 8.688
18.000 0.937¢ 8,812 128,965 - 0.524
36,0600 0.332 0,002 93.881 8.226
S6.608 = 0.229 0,002 67.869 0.548
109.998 L 9.0?8,‘ 0.095 38.202 0.691
frequencg : cllipticity ellip err t!lt anglc tilt err
0.10 -8.0858 6.000 8.823
0.300 . -0,104 3,9.080 99.?66‘- 0.059
0.508 i -0.1614 - 8.001 68.461 e.8vo
9.700, . =-0,248 : .001 88,220 9.239
1.008 © -0,309 - 0,000 86,329 0.001
3,800 - -0,9598 1 0.006. . 56,334 8.161
S.080 T -8,513 - 0.085 39.417 0.532
7.0800 -8.5%56 0.005 31.440 8.298
- 10,0086 - ~8,396 : 8,802 28.191 '90.388
30,000 . -0,216 - 8.0082 13.945 - 0.195
50.0600 i -8,230 0.080 6.429 0.095
2.088 3.127 0.299

~160.000 - =8.158
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station: h-h ,.S5km east
number of turns=4

hr nag const=?,936

frequency
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separation=646 meters
loop radius=3%50 meters

hz mag const=?,092

amp err hr phase phase err
0.000 278.82%5 0.08%5
0.080 253,970 8.200
8.0061 241.600 0.000
0.082 - 233.500 0.000
8.883  227.4406 6.103
0.038 ' 201.140 8.024
8.009 . 194.550 0.2506
0.010 ' 195.6680 = ©.280
8.687  i77.708 = 0.238
0,032 . 166,800 .. . 0.850
amp _err . hz phase . phase err
0.001 181.2632 8.152
0.002 182.676 0.08%58
0.004 175.600 0.0080
0.0064 177.22% 8.243
0.085 177.5060 8.210
0.043 161.213 0.091
0.0608 154,550 0.250
6.610 159.480 0.185
0.0805 144,725 0.243
8.623 127.650 . 98.858
ellip err tilt angle. tilt err
. 808 906.872 - 0.826
6.000. - 84.432 0.0732
0.081 77.979 0.042
8.081 72.242 6.111
0.0081 67.098 0,046
8.001 48,917 0.026
0.060806 43.0628 0.0208
e.081 41,930 0.008
0.000 34,734 8.612
0.002 33,288 0.088
0.007 34.788 0.682
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station: h-h.Skm vest seperation=348 mneters

number of turns=4 loop radius=58 meters
hr mag const=7.936 hz mag consi=?.092
freguency. hr amp amp err hr phase phase err
T a.xeg 9.019 0.0802 218.800 3.812
- 9,300 0,035 - .0,0801: 241,000 1.080
0.500 9.0855 0.0080 248,756 0.479
6.700 0.075 0.008 252,133 0.333
1,000 9.108 0.0008 294.763 0.137
3.0080 - 8.300 0.000 247.878 0.100
5.000 8.457 0.0801 239.6008 0.0608
T 7.000 8.580 2.081 232,833 0.333
i6.8866 2 08.793 0.006  226.667 0.333
" 36.688 @ 1.124 0.0106 200,200 0.0080
56.0600 1.860 0.019 193,467 8.333
- 166.080 0.624 6.007 174.028 - 98.038
freaquency  hz awmp amnp err hz phase phase err
. B8.108 0,948 0.002 174,800 0,008
8.300 8,781 0.085 164.750 8.758
- _98.508  B8.562 8,083 - 156,750 0.2586
<7 8,700 0.3%59 0.003 155.860 0.080
1.0080 1.070 8,002 174.873 0.677
‘3.0880 - 0.976 0.008 178,770 0.080
9.680 0.998 . 8.8081  178.6080 0.0680
"~ 7.000 1.803 0.082 1?9.167 8,333
10.6080 1.224 8.809 176.000 9.000
.~ 38.6008 1,334 0.089 166.200 8.0080
~.908.008 . ... 1.467 .. . 0.818 148.800 0.600
frequency ellipticity ellip err tilt angle tilt err
- B.108 - =-8,013 0.001 89.186 0.126
8.368 -8.044 0.082 89.386 @~ 0.045
0.500 ~-0.098 0.001 99,200 .0.858
8.7008 -8.209 0.601 91,389 . 8,866
1.080 -8.0989 : 6.000 88.574 8.009
. 3.0886 = -8.283 . 0.880  83.194 0.0628
7.0080 -0.407 8.003 67.0895 0.088
- {o.088 - -0,41232 0.083 62,610 0.07
.. 3e.ee8 - -0,300 0,000 506.879 . 0.11
'58.000 - =-0.389 0,803 95.589 8.17
. 108.080 -8.361 8.0080 28.090 0.08
200.000 -0.302 8.002 18.636 : - 8.086
: --0.0081 - 12.700 8.08506

560.000 - -0.196 - -
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station: h~h 1.5 km west seperation=iB62 meters
nunber of turns=4 loop radius=52 meters
hr mag const=7.936 hz mag const=?7,052

BONNO N e QI A NS

frequency hr amp amp err hr phase phase err
8.160 8.042 . 0.081. .. 268.616 0.229
0.308 8.147 ' 9.002 - 261.0633 - 0,332
8.500 8.215: 0.001 .296.408 . 0.0875
6.708 0.323 g.0801 256,737 0.482
1.008 8.412 0,001 251.0691 8.566
3.0806 8.984 0.0682 221,786 0.493
v.000 1.254 0.0801 201,867 . 8.502
7.608 1.323 6.08081 185.7°72 - 8.569
.- 18.0088 1.641 - B,01% ~ 172,332 . 8.496
30.608 1.887 9.6803 - - 171.135 B8.524
56.660 - 0.770 9.6061 134,891 - 8.499
150,008 0.495 9.8082 168.818 8.58r
frequency - hz amp . amp err hz phase phase err
6.1686 1.880 8.085  179.093 - - 6,882
8.3608 1.168 0.064 177.790 : B.95683
8.560 1.896 . 8.081 176,824 ° . 0.5061
8.760 1.101 6.00!1 175.148° 8.562
1.8680 1.099 0.082 173.806 8.083
3.0680 1.115. 6.001 157.279 . B.90895
5.6880 1.825 8.082 138,933 - B.497
7.080 8.882 g.881 . 124.475 . B.499
16.0608 6.728 6.081 - 112.644 - - 8.522
36,8008 8.274 6.015 119.246 T B.117
56.008 8.168 -~ 0,008 ' 75.483 - Be913
150.809 6.073 . 0.0862 - 92.680 © 8.297
frequency ellipticity ellip err tilt angle ¢tilt e
8.3086 -0.132 6.001 89,089 8.063
8.5e8 -8.152 8.681 87.876 8.89
8.700 -0,290 B8.601 87.317 8.061
1.688 -8,362 - B.,082 84.576 e.19
3.6880 ~-8,.619 0. 060806 53.0851 8.19
7.000 -8.516 8.0060 24.537¢ 0.01
16.0686 -8.361 8.8082 14.159 0.07
30,6008 -8.194 6.010 9,206 0.41
506,000 -8.177 0,0660 6.220 9.00
156.000 -0.144 8.083 1.977 0.07
‘0:008; 0.15

208.608  -9.140 -0.457

-
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APPENDIX C

One dimensional interpretation EM sounding data.
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COMPARSION OF CALCULATED AND MEASURED DATA
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COMPARSION OF CALCULATED AND MEASURED DATA
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COMPARSION OF CALCULATED AND MEASURED DATA
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XBL 804-9016



69 .

COMPARSION oF CAL'CULATED AND MEASURED DATA

"~ 100.00- : =
e 1IN L
80,00 ——— B ANEA
-60.00 . ' \

L TILT ANGLE

. 40.00 : - L b
20,00 4——1— : 4 _ \

0.00 : ‘
¢.01 . © - 0.10 L QB i 10.00 100.00 1000.20
, , FREQUENCY (HZ) :

. PANTHER CANYON T-T 1 .5KM ~ NORTH
CALCULATED DATA: . MEASURED DATA LAYER RESISTIVITY(OHM-M) THICKNESS(N)
TILT ANGLE ———— . TILTANGE = X 1 = 488 .00 288.0 .« I

Loy ' 2 150.00s 17.11  .100%E+lls O,

DATA VARIENCE ESTIMATE 260.2

o o e R XBL 804-9015




70 .

COMPARSION OF CALCULATED AND MEASURED DATA

10.00
‘é' ,
=
§ .
J 1)
E: 1.00 - s
(w]
N
&
T , [ ]
2 A1
-
S L/
p 0.10
w
o
w
N
2
=
o
o
z

2.0

0.01 8.10 1.00 ‘ 10.60 100.00 1000.00

FREQUENCY (HZ)

PANTHER CANYON T-T @.SKM NORTH

CALCULATED DATA
R .

DATA VARIENCE ESTIMATE 303.4

MEASURED DATA ) LAYER RESISTIVITY(OHM-M) THICKNESS(M) )

HR X I 6.30: .00  90.00 s+ 2,
- 2 2.20s .06 200.6 + 16, -
3 150.00: 611.83 J102CE+11: @,

XBL 803-8977 -



[ 33

1

COMPARSION OF CALCULATED AND MEASURED DATA

300.00

280.00

© 260.00 - : &
M 1T l“‘~~5#;
240.00 1 ' h\
. 220.00

200,00 — : 1 N

L

" 180.00

L 160,00 ——t—1—- ~ — N

- 140.00-

" ize.00—

100,00

80.00 -

60.00 -

. VERTICAL AND HORIZONTAL PHASE . =~ .

" 40.00

2o;aav

" 0.00-L — - L - , ~
R -2 ) RS A 1) oo ree o TC o e.ee 100.00 1000.00
l PANTHER CANYON T-T @.5KM NORTH =

. . 3 7
CALCULATED DATA MEASURED DATA LAYER RESISTIVITY(OHM-M) THICKNESS(MJ
HR - e R X 1 6.30: .00 se.00 .« 2.
| I e 2’ 220 .6 2008 s 6.
n I B © 8 150.00: €11.83 . .1QQCEsll: @.
DATA VARIENCE ESTIMATE 303.4 - :

R o XBL 803-8970




72

COMPARSION OF CALCULATED AND MEASURED.DATA - - @ =

- 1,00

0.80

.60

.40

.20

-.20

ELLIPTICITY

" -.40

. =.60

PANTHER CANYON 'T-T @.5KM NORTH

CALCULATED DATA
ELLIPTICITY

DATA VARIENCE ESTIMATE 3@3.4

MEASURED DATA
ELLIPTICITY

1.08

10.00

FREQUENCY (HZ)

X

102.00 1000.00

LAYER RESISTIVITY(OHM-M) THICKNESS(M)

1
2
3

©6.3C: .00
2.20: .06
150.00+ 611.83

90.08 r - 2,
200.0 16,
+1G00E+-11+ @,

" XBL 803-8976



73

' COMPARSION OF CALCULATED AND MEASURED DATA

102.00

60.00

TILT ANGLE

40.00

20.00 : 41 ‘

¢.00 - U
2.01 e.1e 1.00 1¢.00 103.060 : 1000.¢0
e s osw et FREQUENCY (HZD ..o

PANTHER  CANYON ' T-T @.5KM NORTH -

CALCULATED DATA , MEASURED DATA LAYER RESISTIVITY(OHM-M) \nucmessm)
TILT ANGLE =~ ———— O TILT ANGLE . X © 1 6.30¢ .80 90,00 s 2.
2 . 2,20+ .06 200.6. s 16,

e - 3 150.02+ €11.83 .1@B0E+11s @,
DATA. VARIENCE ESTIMATE 303.4 o )

XBL 804-9012 |




74

COMPARSION OF CALCULATED AND MEASURED DATA

10.02

g

e

§ ,

<

3 1.00

2.0 0 =

N $ B

x

X

o

2 .

= 0.1 :

u

(=]

11}

N

-t

-

=

S

=z

.01 ,
.01 0.12 1.00 , 10.00 . 100.00 . 1000.00
FREQUENCY (HZ)
PANTHER CANYON- T-T @.5KM SOUTH
CALCULATED DATA MEASURED DATA - ' - LAYER RESISTIVITY(OHM-M) THICKNESS(M)
R — HR X 1 6.30¢ .00  9%0.60  : 1.
2 2.20¢ .03 .100CE+11+  @.

DATA VARIENCE ESTIMATE 381.7 C .

' XBL 803-8984



COMPARSION OF CALCULATED AND MEASURED DATA

300.e2

| 280.00-

- 260.0e0

| 242.00 {— , 1~ — :
- 220,00 +———-HHH = , N

200.00 ’ = I\

180.00 +— < 4+ L

. 160.00 —

140.00

120.00 -

100.0¢-

- 80.00-}-

" 'VERTICAL AND HORIZONTAL PHASE
/

€0.00

. 40.00

20.00

¢.00-1— - - - — - '
e.o1 - - e.10 - 1.00 - - 10.00 100.00 1000.00
oo o FREQUENCY.: (HZ) i . :

" PANTHER CANYON T-T ©.5KM.SOUTH

CALCULATED DATA MEASURED DATA LAYER  RESISTIVITY(OHM-M) = THICKNESS (M}
HR HR X 1 6.30: .00 90.00 ¢+ I.
; S T2 U 2,20 .03 J1000E+ i1 O,

DATA VARIENCE ESTIMATE °381.7

© XBL 803-8988




76

COMPARSION OF CALCULATED AND MEASURED DATA - =

ELLIPTICITY

e.el

PANTHER CANYON T-T @.5KM SOUTH

CALCULATED DATA
ELLIPTICITY

DATA VARIENCE ESTIMATE 381.7

MEASURED DATA
ELLIPTICITY

.00

10.00

FREQUENCY ¢HZ)

X

100.00 1000.00

LAYER RESISTIVITY(OHM-M) THICKNESS(M}

i
2

6.30:
2.20:

.00
.83

90.e0 LN
CJ1QQ0E+11s. :@.

XBL 803-8986



" TILT ANGLE

77

- COMPARSION OF CALCULATED AND MEASURED DATA

100,00 -1

80,00

TILT ANGLE

" 48.00

20.00- : -E
—TIT N

© o.00- e L :
o g.et U .18 T 1.00 10.00 103.00 " 1000.00
S FREQUENCY (HZ) ) = :

PANTHER CANYON T-T @.SKM SOUTH

| CALCULATED DATA MEASURED DATA  ~ LAYER RESISTIVITY(OHM-M) THICKNESS(M)
ANGL TILT ANGLE X ! 6.30: .00  90.00 :+ .

L] D oM, o tAANE .t . ~

XBL 803-8985




78

COMPARSION OF CALCULATED AND MEASURED DATA

10.00

L}

3

=

-

< C :

3 1.0 -:---.-Q:i.ﬁ' LY - -

o - Ay

§ ] - N

]

e

: V4l 1¢

g AN \

> 0.10 /4 )

w

> —f- N

g / [N

3 I

z ]

o

(=]

4

e.a! ' ,
2.0l e.1e 1.8 . -10.00 100.00 1000.02
: * FREQUENCY (HZ)'
PANTHER CANYON T-T 1.S5KM SOUTH '

CALCULATED DATA MEASURED DATA LAYER RESISTIVITY(OHM-M) THICKNESS (M)
HR —————— HR X : 1 . 8.10s .08 .. 340.0 t 16,
HZ -_— -_— - . HZ * 2 3.90s .38 280.0 t 47,

: 3 150.00+ 173.45 .1GRCE+112 @.
DATA VARIENCE ESTIMATE 153.8 . ST o

'XBL 804-9008



o HR

79

COMPARSION OF CALCULATED AND MEASURED DATA

300,00

Coe o 260.00

- 260.00

' 240.00

- 220.00

- 200.00-——- R R

,f{i‘ez.ee : i =3~ < -

160,00 +4— : 4N

" 140.00

120.00 +——1— - - ™

- 100,00

R4

. 80.00 : L1k

VERTICAL AND HORIZONTAL PHASE

€0.90-

402.90-

' 20.00-

' 0.00 - e _
el . ede - nee . - 100 100.02 1000.00
Cht o FREQUENC_Y\'(HZ) o o

PANTHER CANYON T-T 1.5KM  SOUTH
CALCULATED DATA MEASURED DATA' 'LAYER RESISTIVITY(OHM-M) - THICKNESS(M)

- R X .o 8.10¢ .06 340.0 s+ 6.

W o— — - W x 2 3.90¢ .38 280.0 s 47.

: ‘ 3 150.00: 173.45  .1Q0CE+lls @,

 DATA VARIENCE ESTIMATE 153.8

W e XBL804-9013




80

COMPARSION OF CALCULATED AND MEASURED DATA.

1.00
°.80
~e.e0
0.40
0.20
>
=
2 .00
e T , .
3 ) (il
2 -.20 i - 2
{ p &
4
-.40 X i o
+T
-.68
-.80
-1.00
0.01 0.0 1.08 10.00 100.02 1000.00
FREQUENCY (HZ)
PANTHER CANYON T-T 1.S5KM SOUTH
CALCULATED DATA MEASURED DATA LAYER RESISTIVITY(OHM-M) THICKNESS(M)
ELLIPTICITY ELLIPTICITY X 1 8.18+ .08 ~ 348.6° : 16.
o 2 3.96: .38 280.0 .+ 47,
3 150.00: 173.45 .1@0CE+11:  @.
DATA VARIENCE ESTIMATE 153.8
XBL 804-9005

&



81

©* 'COMPARSION OF CALCULATED AND MEASURED DATA

. 100.00
s
b N
, L
. 80.00
:  60.00
m va o I
R

% ?

‘ )
= C ; ,\
el 40.00 -

| ”TI\
- 20.00 N
B N ¢
N
-
.00 e
0.1 e.10 1.00 10.00 100.00 100002
, e {FREQUENCY (HZ) .
PANTHER “CANYON T-T 1.5KM SOUTH =~
CALCULATED DATA . © ... ,MEASURED DATA LAYER RESISTIVITY(OHM-M) THICKNESS(M)
TILT ANGLE TILT ANGLE X i 8.10¢ 000 340.0  + 16,
' 2. 3,90 .38  280.0 ¢ 47.

U 3 150.00: 173.45 .1@QCE+t1s  @.
DATA VARIENCE ESTIMATE 153.8 o

"XBL 803-8971




82

COMPARSION OF CALCULATED AND MEASURED DATA

10.00
L
a
>
= i
=1
a.
= 1]
= : 'TJ!
= 1.00 . .
g S&E;
~ o
o N
e A
[
=
<
-d
<€
=
& 0.10 y, :
w 7
>
[ /
N /
5 /
<€
=
x
(@]
=

0.01 : - -

0.e1 0.10 1.00 10.00 100.00 1000.00
FREQUENCY :(HZ)
PANTHER CANYON H-H 1.5KM EAST
CALCULATED DATA  MEASURED DATA LAYER RESISTIVITY(OHM-M) THICKNESS(M)
HR —— HR X 1 9.00: .00 200.6 s 15,
2 2.7+ .57 125.0 o 34,

3 150.00: 102.33 J1GQCE+11: @,
DATA VARIENCE ESTIMATE 126.2 ,

XBL 805-9744



- 83

~ COMPARSION OF CALCULATED AND MEASURED DATA

300.00

280.00

260.00 —+— . ' =4

240.00 -

220.00

1200.00 -

180.00 -

160.00 ‘ AN

140.00 -

120,00

‘1e0.e0

80.00-

| VERTICAL AND HORIZONTAL PHASE

.60.20 -

40.00 -— THIT

20.020~

.00
0.01 .10 . i 1.00 10.00 100.00 100¢.00

FREQUENCY (HZ)

PANTHER CANYON H-H 1.SKM EAST

CALCULATED DATA . MEASURED DATA LAYER | RESISTIVITY(OHM-M) THICKNESS(M)
T HR X 1 9.00: .00  200.0 : 15,
: _ ' 2 . 2.76¢ .57 125.0 1+ 34,
3 150.00+102.33" *  .100CE+11s @ @

DATA VARIENCE ESTIMATE 126.2

XBL 805-9746




-84

COMPARSION OF CALCULATED AND MEASURED DATA

100.00
8¢.00 N
‘ \\
. 60.00 ' \
u ' ‘ I!'\
w N
£ \
o N
= 40.00
20.00 7 f —\
NN
|
.00
.01 e.10 .00 - 10.008 100.00 1800.00
‘ FREQUENCY (HZ) -
PANTHER CANYON H-H 1.5KM EAST
CALCULATED DATA MEASURED DATA LAYER RESISTIVITY(OHM-M) THICKNESS (M)
TILT ANGLE - TILT ANGLE X 1 9.00: .00 200.0 '+ IS.
: 2 ‘2.70¢ .57  125.8 1+ 34.
3 150.00: 102.33 J1QQ2E+11t  @.

DATA VARIENCE ESTIMATE 126.2

XBL 805-9748



85

COMPARSION OF CALCULATED AND MEASURED DATA

0.4¢

- 0.20

. 9,08

ELLIPTICITY

T =.20

fey

S

-0

-.80

-1.00
. 0.01

1.80

ie.00

- FREQUENCY_ (HZ)

PANTHER CANYON H-H 1.SKM EAST

CALCULATED DATA . .
ELLIPTICITY

. MEASURED DATA

. ELLIPTICITY

DATA VARIENCE ESTIMATE 126.2

100.02 . . 1000.20

v, LAYER RESISTIVITY(OHM-M) THICKNESS(M): : =7/

x i

I
2
3

9.00: . .00
. 2.7@s .57

150.00+ 102.33

202.0 .+ .1S..
125.0 . & 34....
“.1Q0CEs11:  @.

PR T e YT

XBL 805-9747




86

COMPARSION OF CALCULATED AND MEASURED DATA

10.00 -
a
S
Lot
. |
e
Z
o - =% [ ] [ "‘ - h
T 1.08 IR
z
o
N z ~
% —3/ L i a
T YL
: - AT
= A1l
|
z | /
v 0,10
m -
>
D -
7]
~N
o
<€
=
(v
o
=
0.0 : —L 1L
0.01 0.10 - 1.00 10.00 100.00 © 7 1000.00

FREQUENCY - (HZ)

PANTHER CANYON H-H 0.5KM EAST

CALCULATED DATA MEASURED DATA LAYER RESISTIVITY(OHM-M) THICKNESS (M)

R —— R X |' 15.00: .00 122.6 + 2.

M @ — @ — — HZ * 2 2.80: .8  200.0 + 20.
: 3 10.00: 1.85  .100QE+ils _ Q.

DATA VARIENCE ESTIMATE 90.087

XBL 806-9848



87

COM#ARSION OF CALCULATED AND MEASURED DATA

300.00

280,00 : _ : — -

260.00

240.00

220.00 1- - -

200.00

182.00 +— !

160.00 -

140.00 -

120.00 : : S T I X b

. 100.08-

80.00

VERTICAL AND HORIZONTAL PHASE
£

' 60.90

40.00-

20.00

'0.00- -
e.01 e.le - 1.0 10.00° 100.00 . 1000.00
FREQUENCY (HZ)

PANTHER CANYON H-H 0.5KM EAST

CALCULATED DATA  ~ VEASURED DATA LAYER RESISTIVITY(OHM-M) THICKNESS(M) -

HR —— : / HR X a7 B0 .00 126.6 2.

W 2—_— — — W » 2 2.8« .08  200.0 s+ 20.
R S S 3 10.00: 1.85  .1000E+ll: .

DATA VARIENCE ESTIMATE : 90.07

XBL 806-9847 °




88

COMPARSION OF CALCULATED AND MEASURED DATA

100.20
180.00
|
3
N
, : SN
60.00 1E4 SERES NG IR 52 1411 NN SO N MR A1) N
w , , : \
ol .
&
2 )
<< .
0 , Ik 1 1'N#
F 40.00 ‘ : : N
-‘ L | LING g8
NT ¢
N
N
20.00
0.00 L —— -
.01 2.10 1.00 10.20 100.00 1000.20
FREQUENCY (HZ)
PANTHER CANYON H-H @.5KM EAST
CALCULATED DATA . MEASURED DATA LAYER RESISTIVITY(OHM-M) THICKNESS(M)
TILT ANGLE TILT ANGLE X 1 1S.08¢ .00  120.0 s+ 2.
.2 2.80: .08  200.0 e 20.
3 10.08: 1.85  .100CE-l1: @,

DATA VARIENCE ESTIMATE $0.07

XBL 805-9741



89

COMPARSION OF CALCULATED AND MEASURED DATA

1.00

0.80

e.60

o 1| R N

-.40

ELLIPTICITY

-.60

.80

-1.00 UL
- -e.e1 eae 100 . 10.08 100.00 1000.00
.. .FREQUENCY  (HZ)

PANTHER CANYON H-H @.5KM EAST

CALCULATED DATA MEASURED DATA LAYER RESISTIVITY(OHM-M) THICKNESS(M)
" ELLIPTICITY ' ELLIPTICITY. - X ©0 1 15.00¢ .00 . 1200 . :+ 2.
: ce 2 2.80¢ .08 200.0 s 20.
3 10.00¢ 1.85  .10QCEslls .

" DATA VARIENCE ESTIMATE 90.07

XBL 805-9740




90

‘COMPARSION»OF CALCULATED - AND. MEASURED DATA - -

10.02

W

=)

=

- |

& ,

< » , : .

= 1.00 ‘ _ Ly

'z o ~

~ —

g

9 A

< / T

o

= )/

> 0.10

¢

(=]

w

>

=

=

S

Z

8.9
0.0 e.te 1.00 10.00 100.00 © 1e00.00
FREQUENCY (HZ)
PANTHER CANYON H-H @.5KM WEST

CALCULATED DATA MEASURED DATA ~  LAYER RESISTIVITY(OMM-M) THICKNESS(M)
HR — HR X 1 18.03: .20 5¢.00 * 1.

2 3.20: .83 +1Q00E+11: @,
DATA VARIENCE ESTIMATE 504.5

XBL 803-8979



9N

COMPARSION OF CALCULATED AND MEASURED DATA

300.00

" 280.00-

 260.00-

- 242.00

" 220.00 4——1

200,00 -

160.00

142.20

AIZGJOG

. 80.00-

_ VERTICAL AND HORTZONTAL PHASE

o 60.00

20,00

- 9.00 e - . - -
e . ede . 1.@e - ' 10.00 102.00 1022.08

, " . FREQUENCY (HZ)
PANTHER CANYON H-H 0.5KM WEST "

CALCULATED DATA MEASURED DATA - LAYER RESISTIVITY(OMM-M) THICKNESS(M)
R : : CHR X 16.00¢ .00 - 50.68 & 1.
o o e 3.20¢ .03 .IQ0CE+ll: @,

DATA VARIENCE ESTIMATE 504.5

- XBL 803-8965




92 -

[T

COMPARSION OF CALCULATED AND MEASURED DATA

1.00

2.60 - .
8. 40: “ -
.20
>
s
E .00 o ‘
& | !
=5 -.20- : _ N -
Sy ULE el Ll
-.40 -
-.60
-.80
-1.00 — :
2.0 0.18 1.00 10.00 100.00 1000.20
FREQUENCY . (H2)
PANTHER CANYON H-H 0.SKM WEST
CALCULATED DATA MEASURED DATA - LAYER RESISTIVITY(OHM-M) THICKNESS(N)
ELLIPTICITY ELLIPTICITY X 1 10.00¢ .00 S0.20 s+ 1.
2 3.20¢ .03 J1Q2%E+11e Q.

DATA VARIENCE ESTIMATE 504.5

XBL 804-9018



93:¢

COMPARSION OF CALCULATED AND MEASURED DATA

A
1¢2.00

CTILT ANGLE

S @.e1. . e.ae . 1.0 ' 10.00 - 100.00 . 1000.00
; FREQUENCY (H2) :

PANTHER CANYON H-H 0.SKM WEST
CALClI...ATED DATA . : L MEASURED DATA . LAYER RESISTIVITY(OHM-M) THICKNESS(M)

" TILT ANGLE G e———— U7 U TILT ANGLE C X 5B 10.00: .00 . 50.08 s 1.
: - ‘ 2 3.20:¢ .03 1G00E-ils @,

DATA VARIENCE ESTIMATE - 604.5

 XBL 803-8982




94 -

'COMPARSION OF CALCULATED AND MEASURED DATA ¢

: :I.LI

8.

=

= SHHHE A THAHIE T ‘

) I : : " : . ok . : N -——h
o= - .1.00 : - >, 1L

= Lo ™
g — NE

r Tl — J

3 4

4
II

B ¥

N lg‘ !
e.0!
.01 g.10 1,00 19.00 100.00 1000.20
FREQUENCY (HZ)
PANTHER CANYON H-H |.5KM WEST
CALCULATED DATA MEASURED DATA LAYER RESISTIVITY(OHM-M) .r_ug‘ékm_s;s'_,m».
HR HR X | 8.0 N 700.0 st 42,
] 25.00: 6.31 AQGCE«1 12 e.
OATA VARIENCE ESTIMATE 82.50 o
¢ XBL 803-8999 ,



95-

COMPARSION OF CALCULATED AND MEASURED DATA

300.00

2680.00-

260.00

- 240.00

- 220.00- j | RN €

200,00

“180.00

160.00

... 148.00-

120.00

100.00

. 80.00

VERTICAL AND HORIZONTAL PHASE:

- '60.00

 40.00

20 .:00

9.0 v v ——
e.a1 C@.e Lt ,ee o i1e.e8 . 100.00 1000.00
: ‘ FREQUENCY -(HZ)

PANTHER CANYON H-H 1.SKM WEST

 CALCULATED DATA MEASURED DATA LAYER RESISTIVITY(OHM-M) ~ THICKNESS(N)
THR - — TUMRe T TXENL Ly 8.20+ .00 700.8 - &+ 42,
' St 25.00: ~6.31 :::. 100CE+11s Q.

DATA VARIENCE ESTIMATE 82.50

© XBL 804-9002




96

COMPARSION OF CALCULATED AND MEASURED DATA

- 1.0

" 9.80

- 9.60

| 9.40

- 8.20

ELLIPTICITY

- .42

-.60

-1.02
e.ot e.1e 1.0 16.00 103.e2 1930.00

FREQUENCY (HZ)

PANTHER CANYON H-H 1.S5KM WEST

CALCULATED DATA MEASURED DATA LAYER RESISTIVITY(OHM-M) . THICKNESS(M)
ELLIPTICITY ELLIPTICITY X 1 8.00: .00 700.0 s 42,
2 25.00: 6.3 1000E-11ls @,

DATA VARIENCE ESTIMATE 82.50

XBL 803-8995

.,



97

COMPARSION OF CALCULATED AND MEASURED DATA

* 160.00
€0.00
€2.00 \
< N\
-
- 40.00 ‘\
\
N
20.00 \\ :
NN
T /17
.00
8.0 e.10 1.00 - 10.00 120.00 1000.00
» FREQUENCY (HZ)
PANTHER CANYON H-H 1.SKM 'WEST
‘CALCLLATED DATA IEASlREDDATA LAYER RESISTIVITY(OHM-M) THICKNESS(M)
TILT ANGLE =~ ——— TILT ANGLE X | 8.00: .00  700.0 « 42,
o 2 25.00: 6€.31  .100CE+lle @.

DATA VARIENCE ESTIMATE  82.60

XBL 803-8996






