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QUANTITATIVE INTERPRETATION

G.J].PALACKY*axp G.F. WEST{

Recent improvements of the INPUT airborne
electromagnetic system have made possible a
more quantitative approach to interpretation,
The necessary interpretational aids can be ob-
tained in two ways: either by correlating the sys-
tem and ground EM measurements, or by devis-
ing computational or analog quantitative models.
Both approaches have been explored. In the
former, the svstem decay rate can be correlated
with the apparent conductivity-thickness {(g¢}

OF INPUT AEM MEASUREMENTS{

estimated by ground surveys, In the latter, four
quantitative models were investigated, vertical
half-plane, wertical ribbon, dipping half-plane,
and homogeneous haif-space. Nomograms have
been constructed which make it possible to deter-
mine gf, conductor depth, and dip for sheet-like
conductors, and conductivily for a homogeneous
half-space. Field examples show that this pro-
cedure can be used satisfactorily in the routine
interpretation of records obtained by this system.

INTRGDUCTION

INPUT? {hereinafter referred to simply as the
system) is a towed-hird, time-domain AEM sys-
tem whose first version was constructed by A, R.
Barringer in the late 1950°s. Currently, it is the
most widely used AEM system; 160,000 miles of
surveys were flown in 1972, Its orinciple g ex-
plained in Figure 1.

Brief description of the svsiem

The primary magnetic field is generated by cur-
rent pulses which are 1.1 msec long and alternate
in polarity. The emf due to the secondary mag-
netic field is measured at six time gates (0.26,
0.48, 0.75, 1.1G, 1.57, and 2.10 msec) aifter the
transmitter switch-off. The amplitude is averaged
over a time interval which is increased from
0.22 msec to 0.54 msec,

The presence of a conductor in the ground gen-
erates in the recelver an induced emf which is
superimposed upon the primary signal and dis-
torts it, buf subsequently which appears uniguely
as a decaying signal following the cessation of the
primary pulse.

i Registered Trademark of Barringer Research Ltd.

T Manuscript received by the Editor February 8, 1973,

The transmitter is formed by a horizontal loop
wound around the aircraft. To make its area as
larze as possible, it iz fixed at the wing tips and
the rudder. The receiver coil is oriented with its
axis horizontal, approximately in the direction of
the primary magnetic fleid vector. The nominal
paosition of the bird containing the receiver is
330 it behind and 200 ft below the aircraft. The
nominal flight height of the aircraft is 400 [t and
the usual flight speed is 120 mph.

Contintous records of the six secondary signal
amplitudes are generafed by averaging the single
pulses over several transmitter periods. A simple
exponential averaging with a time constant of
0.5 sec is employed in the currently used system
{Mk VI). A more elaborate four-pole active filter
with a time constant of 5 sec was used in Mk V.
Mk VI, which became operational in 1972, is
considered in this paper, i not stated othecrwise.

Inierprefation

Two courses of action are open in the scarch for
a more quantitative interpretation procedurec.
One possibility is to extend the existing qualita-
tive approach: the type of responsc generated by

* Now with Barringer Research Limited, Rexdale, Ontario, Canada M9W 5G2; formerly, University of Toronta,

Ontario, Canada, M55 1A7.

1 University of Toronte, Toronto, Ontario, Canada M35 1A7.
(© 1973 Society of Exploration Geophysicsis. All rights reserved.
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¥1c. 4. Correlation of ground EM and measurements of the system. Ground of was determined from the hori-
zontal-loop EM measurements using phaszor diagrams. Tt ig correlated to {a) the decay rate of the exponential
model fitted at the anomaly peak, and (b} amplitude ratics of channels 4 to 2.

nels 1 and 5, and lower on 2, 3, and 4. The major
departure on channel 6 is not significant in abso-
Iute terms because logarithmic differences are
plotted. The bias for the power law is opposite.
The measured channel 1 is low compared with
approximation; channels 2, 3, and 4 are high;
and 6 is low,

The system’s records {(Mk V) and the result of
the subsequent ground checks in two arcas of the
Canadian Precambrian Shield were made avail-
able by the Seciété Québecoise d'Exploration
Minidre. An attempt was made to correlate the
two data sets. The ground measurements em-
ployed the horizontal-loop EM method. Most of
the ground checks revealed conductive zones of
substantial strike length and Hmited width.
Phasor diagrams of response amplitude, based on
a vertical hall-plane or dipping half-plane model
(Grant and West, 1965) were used in the guanti-
tative interpretation of such anomalies, which
were presumably caused by dikelike bodies.
With
{gt) of the conductive zones can be cstimated, As
Parasnis {1971) has pointed out, there are many
circumstances that can make such an estimate
inaccurate, particularly if conductive overburden
is present. Therelore, the ¢f estimates from the
ground surveys are only rough estimates of the
true of, perhaps reliable to within a factor of two

this procedure, the conductivity-thickoess

in the majority of cases. Another difficulty arises
from matching the location of airborne and
ground anomalies. This can seldom be achieved
perfectly and the true ¢f may change significantly
along the strike of a conductor.

Figure 4a shows the correlation between ground
¢i and the exponential decay rate. A similar corre-
lation,although slightly more scattered, was found
for the power law decay rate. The decay rate
which uses information available on all channels
is a better parameter than channel ratios (Fig-
ure 4b).

MODELING OF THE SYSTEM'S RESPONSE

Most theoretical and model studies for the sys-
tem have been made in the frequency domain, An
exception is a recent paper by Becker et al (1972)
which describes model measurements in the time
domain. In principle, if sets of frequency-domain
data covering a broad [requency range are avail-
able, they can be converted to the time domain by
performing a Fourier transfermation. The tabula-
tion of the secondary fields due to an alternating
dipole source situated over a lavered conducting
half-space, made by Frischknecht (1967), has
served for the computation of the time-domain
response In two papers. Nelson and Morris (1969)
obtained data for the homwogeneous half-space
and a layer over the half-space. Their results are
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given in the form of refative channel amplitudes
versus conductivity. Becker {196%) has obtained
similar results for the homogeneous half-space
and a thin horizontal sheet. His results are in the
form of decay curves showing the change with
delay time of the instantaneous emf induced in
the receiver after cessation of the transmitter
pulse.

Computations of system response over thin
conductive dikes arc not available because no
suitable theoretical solution is possible except for
infinite frequency, but this is not useful for the
transformation to the time domain. Ghosh and
West (1971} completed an atlas of frequency-
domain master curves for several AEM systems
over thin dike conductors by analog modeling.
The results are available only for 2 limited num-
ber of induction numbers and the accuracy is
limited by a measurement error. These two facts
had to be considered before transforming their
data to the time domain.

Transformation of frequency-domain resulls to the
time domain

A computational scheme for obtaining system
amplitudes Cp, k=1, 2, - - - 6 from the {requency-
domain analog data is shown in Figure 5. The
inputs are the real and imaginary parts of the
secandary field intensity £, {expressed as a frac-
tion of the primary field intensity} for # values of
frequency (expressed in combination with of of
the conductor). A continuous function notation,
such as x(f), Glw), is used when the numher of
points is determined by the computational feasi-
bility. Tf it is limited for other reasons, the dis-
crete notation such as Cy, I, Is used,

For a reliable computation of the Fourier trans-
formation, a sufficient number of points of the
function {*{w), derived from F,, had to be ob-
tained. The anzlog model measurements were
made only for ten or fewer induction numbers.
({w) was therefore obtained from a cubic spline
interpolation (Greville, 1964) of F,. For this
interpolation, it was assumed that no error existed
in the values of F,. Thus, the interpolated curve
is forced to pass through each paint F,. Due to the
measurement error, this assumption was not al-
ways correct and undulations sometimes occurred
in G{w) in the vicinity of less reliable points of F7,,.
The in-phase and quadrature components were
measured and interpolated separately even though
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Fia, 5. Flow chart showing the procedure used for
transformation of frequency-domain analog model
measurements to the time domain.

they are not independent. A correction scheme
was then consiructed to rectify this situation.

The physical system is real and rezlizable, L.c.,
the time-domain system [unction g{f} correspond-
ing to (7{w) has no imaginary part and vanishes
for 1< 0. Thus, the real part of G{w) is an even
function and the imaginary part is odd. Because
of this symmetry, if scparate inverse transforms
are taken of the real and imaginary parts,

7(0) = 57 [R(w)] = 57 [Re G(w)]
and

s() = 5 S(w)] = 1 {Im G(w}], (5
then #{f) must be purely real and s(f} purely
imaginary. Also, because R{w) and S{w) are them-
selves real functions, #{f) and s{f) must have even

real parts and odd imaginary parts, respectively.
Since

Glw) = R{w) + 15(e),
. (6)
gty = #(t) + 1s(1),
and
r{l) = is(f? t < Q, o
r(t) = — i5(f} L > 0.



1150

Palacky and West

o MEASURED IN-PHASE COMPONENT

6 4 A MEASURED QUADRATURE COMPONENT
— INTERPOLATICN
—
=z
L
Q5
1y
Ll
o
=z
@
a u
=)
’_
=
[\
b3
<
3
h T
<L
=
(=]
=
=T
w 27
<I
Lul
o
1
1] + . —
0 4000 8000

i2000

FREQUENCY, IN Hz

F1c. 6. The continnous function G (w) was obtained from the model measurements
Fuln=1, - -+, 10) by the procedure shown in Figure 5.

The procedure adopted, therefore, was to take
inverse transforms of the in-phase and quadra-
ture [requency Tesponse separately to see if
r(fy=s(t). The observed differences were less
than 10 percent. The errors were minimized by
averaging —is{t} with #{f). The corrected values
are denoted # (£} and (6. In finding s{¢}, a win-
dow function was applied to S{w) to prevent
aliasing effects which otherwisc were apparent
even after taking 4000 harmonics for the trans-
formation.

After windowing in the frequency domain and
averaging in the time domain, any undulations
present in G(uw) disappeared in () because the
new function is not forced to go exactly through
all F, points. An example of the peak {requency-
domain tesponse over a vertical hali-planc at &
flight height of 383 ft, is shown in Figure 6. The
effects of forcing g(¢) to be realizable are apparent.

The secondary received signal ¥(¢), in the time
domain, can be expressed as a convolution of the
primary field signal x{{) and the system function

g{t) characterizing the ground response. x(1) was
taken as a sine pulse, the duration of which was
1.1 msec and amplitude unity. The convolution
can be computed more conveniently as a multipli-
cation in the frequency domain

Viw) = X(w) H(w). {8

H{w) is taken from (’{w) after rescaling for dif-
ferent of values. For this Fourier transformation,
256 values of H{w) have been found sufficient.
The Cooley-Tukey (1963) algorithm for fast
Fourler transform has been used. All secondary
fields have heen expressed as fractions of the zero-
to-peak primary-field signal at the recciver.

To obtain the system channel amplitudes Cy,
k=1, 2, ... 6, the secondary magnetic field y(#
is sampled and averaged over each of the six time
intervals

NI

Co=1/(NRe — NLy +1) 2 (t), (9

i=NLp
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where N Ry, N L are the limits of the time gate in
msec.

THIN SHEET MODELS
Vertical half-plane profiles

The results of analog model measurements by
Ghosh and West {1971) were transformed to the
time domain using the procedure outlined in the
previous section. The frequency-domain profiles
were available for ten induction numbers. The
time-domain profiles are shown for two flight
heights, 383 and 462 ft, and 3 values of o (Figure
7).

The average anomaly half-width is 300 ft. It
varies only slightly with of, but increases with
the flight height. The amplitude changes will be
described in the next section. A comparison of
model and field profiles can be made only for

ot =2 HROS

-1000 a 1000 FT
s e ]

—

oia= 10 HMHDS

«1000 o

o
o=

Mk VI measurements because the shapes of
anomalies are distorted on Mk V records, due to
the heavy nonlinear smoothing.

The small peak followed by a large one is typ-
ical for anomalies due to vertical half-plane con-
ductors. In practice, however, the peaks were fre-
quently marked as two separate conductors by
some interpreters. Not surprisingly, the anomaly
corresponding to the smaller peak could not be
detected in the ground follow-up measurements.
A comparison of a model profile and Mk VT rec-
ord is in Figure 8. The survey was flown over the
Staunton Cu-Zn ore deposit in Quebec.

Vertical half-plune amplitudes

As long as guantitative interpretation is made
without a digital computer, the evaluation of
several parameters is more practicable than
matched filtering. The dependence of anomaly
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Fia. 7. Model profiles over a vertical hali-plane of given o4, The Nlight height was 385 and 462 ft and the
conductor was located at zero depth. Note the minor peak before the anomaly center.
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peak amplitude on of was studied first. Figure 9
shows results of the transformation to the time
domain. The deviations from the smoothed curve
are due to crrors in model measurements, spline
interpolation in the frequency domain, and in-
accuracies in the transformation. The smoothed
curves are shown in Figure 10. The channel ampli-
tudes rise rapidly with g¢, reach a maximum of
11,000 ppm on channel 1, for of=10 mhos, and
glowly decrease.

Next the change of ancmaly amplitudes with
conductor depth was studied (Figure 11, channel

%

T1c. 9. Example of data on which the interpretation
nomogram (Figure 10) is based. The transformation to
the time-domain was made for 12 values of of in one run.
These values (circles, triangles, etc.) were then interpo-
Jated by hand.
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2 shown}. The frequency-domain measurements
were available at five different flight heights (385,
402, 578, 770, and 1039 [t}. Because the model
was placed in a free space, the change in flight
height and the change in conductor depth are
equivalent. For convenience in discussion, the
standard flight height of 400 f£ will be assumed
and all changes in amplitude will be considered
due to changes of conductor depth, The decrease
of amplitude with depth depends stronzly on oz,
It iz slower for poor conductors; a 2.7th power for
gt=1mho, a 5th power for ¢ = 50 mhos. Because
of its effect on the response fall-off with depth,
it is desirable that of is estimated before any cor-
rection to amplitude for flight height is made.
After computing the channel amplitudes for
conductor depths in the complete range of o1, it
was found that within the data accuracy all the
curve sets can be matched by shilting therm slong
the ot and chanuel amplitude axes. The amount

1153

of shift required is shown in Figure 10 in the form
of a grid near the upper edge of the illustration.
This permits the use of Figure 10 as a nomogram
in the following way: The six channel amplitudes
for an anomaly should be plotted on 2 tracing
paper along the vertical logarithmic scale given on
the right-hand side. The 100,000 ppr point must
also be marked, Then the set of points should be
fitted to the curve family by shifting in both ver-
tical and horizontal directions, but without rota-
tiom. The position of the 100,000 ppm mark on
the upper grid will indicate the value of o# and
conductor depth. The vertical scale may be re-
calibrated in miliimeters of the records using the
cquivalence 1 mme== 100 ppm for the Mk VI
{Wondergem, 10717,

Vertical ridbhon

For the vertical ribbon model {a thin sheet hav-
ing finite dip extent and infinite strike length),

i T FANNY I N 77 7 77 800
£ 7 2 i //iff/,i/ / // fj - /j /'/?500
ANV S S S 3 A A A | 17 1777%%°
ok 'Ry i 7 ;’!/.f/7_7300
S A T
A AV E I R
;o LT [ S LT DEPTH N FT
/777 T 7T
-
L 'a/ L /e:/ T o L Diooo
i
| =
| =
; z
ESOOOG ///’"" | “‘*"-.__\\\ ; HOO Ug;
a el T TR . =]
z D ] e e e S Ny
g A AT I 2
8 AT > i o S
5 w000 L] [Tt~ Ho 2
: AT A g
E / / I / -qu =1
g / AW 2
: [/ / :
5 too/ / | =
AN
04 .,
/ :
2
0 2 I 20 50 100 01
at,IN MHOS

Fze. 10. Nomogram for estimation of of and conductor depth. The peak anomaly amplitudes are plotted an an
overlay using the “scale for plotiing.” The array of points is then fitfed to the curve family. The position of the
circle in the upper grid indicates the values of the interpreted parameters.
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F1e. 12. The change of channel amplitudes with
depth extent depends on o¢f. The lines should not be
extrapolated for a depth extent of less than 500 ft.

the amplitude depends on the depth extent (Fig-
ure 12). The model measurements were conducted
for four depth extents (587, 880, 1467, and
2934 ft, the last being nearly identical to the
vertical hali-plane). The model data were avail-
able for only five induction numbers and the
reliability of transformation is lower than in the
previous experiments. The ancwmaly amplitude
increases markedly with increasing depth extent
for poor conductors, but much less so for good
ones. The change obeys approximately a power
law for the depth extents between 500 and 3000

Paiacky and West

ft. This relationship must not, however, be
extrapolated to depth extents smaller than 500 ft
because the amplitude starts to decrease more
rapidly and does not obey & simple power law.

The depth extent cannot be determined from
an AEM survey alone as an additional piece of
geologic or geophysical information is required.
In most cases, it is not worthwhile to consider the
ribbon medel a priori.

Becker et al (1972) have made & number of

~time~-domain model measurements for this gys-

tem. Their work was less extensive than the model
work of Ghash and West (1971) and the channel
gates do not quite correspond to the actual sys-
tem. Their results, seven values of af wversus
amplitude at (.3 msec, are shown in Figure 13
matched to the channel 2 curve from Figure 10
which was corrected for & finite depth extent. The
agreement is reasonably good. The flight height,
450 t, agrees well with the value of 440 ft found
from our nomo};ram. However, according to our
data, Becker's (1972} plate model was not quite
large enough to simulate a vertical half-plane as it
had a scaled depth extent of only 780 ft.

Dipping half-plane
The unique anomaly shape (Figure 7) consist-
ing of minor peak, saddle, and major peak sug-

gests the usc of the ratio of the twe amplitudes in
interpretation. The model data shows that this

VERTICAL RIBEON

o HECKER'S DATA
e CH 2 TEMPLATE FOR
REPTH EXTENT (500 FT

100000 CONDUCTOR DEPTH 440 FT
z.
& 0o00
=
i
= =]
~ 000k @
=]
C.
=
=1
o
- GOk
L
i8] i 1 i i t J. J
| 2 5 o] 20 50 100 200
ot I MHODS

T1a. 13. Comparison of the time domain measure-
ments by Becker et al {1972} with a curve, ¢! versus
channel 2 amplitude from Figure 10, corrected for a
finite depth extent.
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HALF PLANE
AMPLITUDE CORRECTION FOR DiP

10 FLIGHT DIRECTION

AMPLITUDE CORRECTION
— [
i
T D
58
o G
5 3
=]
RATIO MAJOR/MINCR PEAK

oz-
Oj 1 1 I i ! 1
45° 60° 90°  120°135°
3 oiP |
AL

Fi6. 14. Dip of a hali-plane can be estimated from
the ratio of “major” to “minor” peak amplitude.
Anomalies A, B, C from Figure 15 demonstrate the use
of the graph, Because of the strong effect of dip on
anomaly amplitude, a correction {using the left-hand
scale) has tc be made before estimating conductor
depth.
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=
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ratio depends on the dip of the half-plane model
(Figure 14). The frequency-domain model mea-
surements were made for dips 45, 60, 90, 120, and
135 degrees. The angle increases clockwise. The
ratio for a vertical half-planeis 10; for 135 degrees
it decreases to 1.5. Two distinctive peaks are
observed in updip flights. The second indicates
the conductor’s upper edge. In the opposite direc-
tion, only one peak with much larger amplitude is
recorded.

The dip determination is demonstrated on a
field example from northern Manitoba. An
Mk VI survey was conducted in 1972 in an
area covered by 30-100 ft of moderately con-
ductive overburden. Most of the conductors are
dipping graphitic bands. Three parallel profiles
{A, B, C} 1200 ft apart are shown in Figure 15,
The fiight direction was north-south on A and
C, south-north on B. As expected for a dip-
ping conductor, two peaks are on profiles A and
C and only one on B. The ratio of the two peak
amplitudes is 2.1 on A and 1.9 on C. A dip of 120
degrees is obtained from the graph in Figure i4.
An independent dip estimate can be made from
the ratio of peak amplitudes on profiles flown in
the opposite direction. By comparing the ampli-
tudes on profiles A and B, a ratio of 2 is obtained

© s

Gt = I0mhos
H = fi
D= ?,L%ﬂ Gt = | 3mhos Gt =Smhos
H = {00 ft H=90ft
FLIGHT D = 65° D=120°
1/2 MILE

[

e

W

N
l
R

16, 15. An example of a dipping conductor, Profile B was flown in opposite direction to A and C.
All three profiles indicated approximately the same dip of and depth.
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Fic. 16. Graph for estimation of conductivity for a homogeneous half-space model.

from which a dip of 65 degrees on profile B can be
estimated.

As discussed in the previous section, the peak
atnplitudes are used for a depth estimate. It iz
necessary to make the dip determination and
amplitude correction hefore attempting a depth
estimate. The corrections can be read from Figure
14. The amplitude correctionis 1.4 for theexample
shown. The values of ot and conductor depth were
estimated for the three anemalies shown in Fig-
ure 15. Without the amplitude correction for dip,
a depth of 130 ft would have been estimated on
profiles A and C and 50 ft on B,

HOMOGENOUS HALF-SPACE MODEL

In the previous computations of the system
responsc over a homogeneous half-space {Nelson
and Morris, 1969; Becker, 1969}, the channel am-
plitudes either were not computed or given In
relative units. However, a knowledge of actual
amplitudes {in ppm) is essential. Instead of going
again to Trischknecht’s tables {1967), the fre-
quency-domain system response was computed
using the method of Lajoie et al {1972}, The
results were fransformed to the time domain using
the same procedure as applied to the model data.

First, the change of channel amplitudes with
conductivity was studied In the range 0.01 to
5 mho/m (Figure 16). For poor conductors, the
amplitudes rise rapidly with conductivity, reach

a maximum of 35,000 ppm on channel one for
c=0.1 mho/m and then slowly decrease. The
maximum is about three times larger than for the
vertical half-plane model.

While in the previous chapters the analysis has
been made for anomaly peaks, the anomaly shape
is of no interest for the half-space model. Because
the conductive zone is infinitely extensive in all
directions, the only dimension which can affect
the amplitude is the flight height (or equiva-
lently, the conductor depth). The computations
were made for depths 0, 150, 300, and 4350 ft
assuming a standard flight height of 400 ft. The
decrease of amplitude with depth (Iigure 17,
channel 2 shown} depends on the conductivity
and clearly obeys a power law. A dependence on o
wis suspected by Becker (1969}, but was not
clearly demonstrated, For o=0.1 mho/m, the
amplitude decrcases with Z.2nd power, increasing
to 3 for ¢=35 mho/m. In comparison, the max-
imum amplitude decrease with increasing ot for
the vertical hali-plane model was with the fifth
power.

The number of bodics which can be realis-
tically approximated by a homogeneous half-
space model is rather limited. Only the sea or large
deep lakes fall into this category. The dependence
of system amplitudes on flight height was studied
in a test Aight over Lake Ontario. The survey was
made by Questor Surveys Ltd. in November,
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HALF - SPACE
FLIGHT HEIGHT 400 FT
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Ire. 17, Channel amphitudes decrease with the con-
ducter depth according to a power law. Unlike the
vertical half-plane model, the dependence on conduc-
tivity is not very significant,

1971, The flight height was between 380 and 540
ft. The 6 channel amplitudes are plotted on a
logarithmic scale and compared with theoretical
response of a homogeneous half-space (Figure 18,
model A). The agreement in amplitude change is
reasonably good, but there is a discrepancy in the
absolute values of amplitudes. The system cali-
bration is known to be 1 mm== 100 ppm and the
measured amplitudes are about 30 percent
smaller. By comparison with Figure 16, a conduc-
tivity of 0.1 mho/m was found. This value is sig-
nificantly higher than that given in IJC Report
{1969) for Lake Ontario (g 0.035 mho/m).

The likely explanation for the disagreement in
amplituede and conductivity is that the homo-
geneous hali-space is net a suitable model. Tt is
evident from the geologic situation that the lake
bottom is made of conductive Paleozoic shales.
It is likely that in the surveyed area east of
Toronto the water layer was not sufficiently
thick (only about 100G f1). Therefore, ancther
model (B) was considered. A response of a homo-
geneous half-space of o=0.1 mho/m overlain by
a 100 ft layer of ¢ =0.035 mho/m was computed.
The two models arc identical except for ampli-
tude which is about 30 percent smaller {Figure
18).

In practice, the homogeneous half-space maodel
may be used for the determination of conduc-
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tivity of large tabular bodies. Anomalies are
selected for interpretation according to their
shape. A suitable anomaly which was recorded
over a lake was interpreted using Figure 16. The
conductivity estimate, ¢=0.013, mho/m is rca-
sonable for unpolluted fresh water (Figure 19).

CONCLUSIONS

Several approaches to the guantitative inter-
pretation of the system’s measurements were dis-
cussed in this paper. In our opinion, the best pro-
cedure for a routine interpretation will consist of
the following steps. First, the records are searched
for anomalies and suitable quantitative models
selected according to the anomaly shape. A
double peak pattern is typical for the dipping
sheet conductors. The ratio of the two peaks is
used for a dip estimate and amplitude correction
{(Figure 14). The conductivity-thickness {of} and
conductor depth are determined from a nome-
gram (Figure 10} which is an equivalent of phasor

PPM
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Tig, 18. Field data over Lake Ontario {circles, scale
in mm} are compared with two (heoretical models
{solid line, scale in ppm). Modcl A is homogeneous half-
space (r=0.1 mho/mn}, and model B is half-space
(e=0.1 mho/m} overlain hy a 100 ft thick laver
{r=0,035 mho/m). Only the amplitudes differ, the rate
of amplitude change with flight height remains un-
changed.
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g=0-0l3mho/m

FLIGHT
————e i

I/2 MILE

1o, 19, An example of a large tabular conductor
{fresh-water lake in northern AManitoba). The conduc-
tivity was estimated by a comparison with the homo-
geneous half-space model (Figure 16).

diagrams used for the interpretation of frequency
domain EM measurements. An additional piece
of gecphysical information would be required for
an estimate of the depth or strlke extent. If an
anomaly does not fit the thin sheet model and is
very broad, the homogeneous half-space model
{Figure 16) is used for a conductivity estimate. A
digital computer can be used for most routine
operations, such as anomaly recognition and
parameter estimation. The necessary software has
been developed and tested on field data (Palacky,
1972},

Paiacky and West
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