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Abstract 

This field report presents the results and conclusions of a 

~gneto-tellurics survey in a suspected geothermal area. Two 

definite conductive zones are evident in the data. A third is 

postulated primarily on the basis of modeling studies performed 

on the data. All are of possible geothermal interest. 

The zones are: 

1) A low resistivity zone (approximately 1.5 to 2.5 ohm

meters) ranging from a few hundred feet to about 4000 feet in 

'. depth and approximately 1000 feet to 3000 feet in thickness under 

tbe,two lines is readily evident in the data. This zone is likely 

a (hot 1) saturated aquifer and may also be considerably altered. 

2) A possible conductive zone centered under Site 1-2. . . 

Very little can be said about this zone.. except that it might exist. 

Its size .. conductivity .. ami depth are postulated primarily on the 

basis of geological reasonability -- they cannot be uniquely assigned 

from the data. The low conductivity might be due either to alteration 

or an isolated aquifer. The latter possibility is much the less 

likely of the two. but would be of more geothermal interest. 

3) A deep conductive zone, the top of which varies from 

approximately 16 .. 000 to 30,000 feet under t~e survey area. This 

zone is very conductive (averaging approximately 0:3 ohm-meters) 

and is quite likely a magma chamber. 
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I.' Introduction 

At the request of Mr. William E. Mero of the Chevron Oil 

Company. Minerals Staff. Geotronics Corporation conducted a 

magneto-tellurics survey near Soda Lake. Nevada. in March of 1975. 

The purpose of the survey was to attempt to detect. and if possible 

delineate. electrically conductive zones of geothermal interest in the 

subsurface of the area. The survey consisted of ten sites situated 

in two paralle 1 lines just northeast of Soda Lake. Site locations 

are shown on the enclosed map. 

. The theory of magneto-telluric interpretation is presented in 

considerable detail in reference 2 0 f this report. along with the 

analysis and interpretation of a sample survey. For the sake of 

bre!ity. this theory bas not been repeated extensively in this report. 

although it is the basis of most of the reasoning used in the interpre

tation. 

Brief descriptions of the field operatio n. data processing 

procedure. and computer programs used in the interpretation are 

presented in the appendices. 

• I 
. .. .. . .... ~ .. . '~ _ -:r-.--.. _ _ __ . ---._ ---. . -, .-. .. -.. . .,.... -.. ,---.. -. .,... .. -. -_ .. -,' ."";:::"'-•.. ,~.,.. .. ,, ~-~. --- - ....., . -.: -:-. ~ .:;.: :-:. ~:-." ~~--...... 



[

IT 
v"' L'"'' 

l 
R 
[ 

[ 

[ 

[ 

[c 

[ 

[ 

[ 

[ 

[ 

L 
l 
Li 

L 

II. Results 

Figures II-l through II-I0 are plots of resistivity and phase. 
tensor rotation angles. and 3-D indices for sites 1-1 through 1-10. 
nna! OPTMOD models are plotted over the data. The significance 
of these quantities. along with their acceptance criteria will be 
discussed in section m. Figures II-ll through JI-20 are composite 
plots of the flnal layered models and the final INVERT models for 
eacl;1 site. These m~dels will also be discussed in more detail in 
section m. 

The Chevron-PhilUps 1-29 well ~og model is plotted along 
with the data from Site 1-8. which is only 400 feet away. The 
well log was modeled by inputting the resistivities and thiclmesses 
on the log to the bottom of the drill hole (4310 feet). The bottom 
resistivity in the hole (28 ohm-meters) was then continued to a 
depth of approximately 32. 000 feet. the point where the top of the 
lower conductor should be under this site. A reSistivity of 1 ohm-

• meter was assumed for the lower conductor. 

There is some discrepancy between the measured MT data 
and the modeled well log data at 'shallow depths. This is Ukely a real 
difference due to a difference in geology between MT Site 1-8 and the 
well site. It may also be partly attributabl.e to the difference in 
measuring scale of the two methods and the fact that. the local effects 
seen in the well log must be assumed to extend in infinite horizontal 
layers in order to compute the well log model. 

Primarily, the well log appears to not be seeing as much of the 
shallow conductive zone as MT is. At greater depths, the two models 
begin to track each other somewhat better. indicating that the lower 
parts of the model are likely realistic. 
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m. Geoelectrical Interpretation 

A. General Comments 
The computed results uSed in the interpretation for this survey 

are contained in Section II. Figures U-l through U-IO. Refer to 
Appendices A. B. and C for" more details regarding the measurements 
and data processing and for some description of the terminology used 
herein. The results used include the apparent resistivity (RTE and RTM) 
and associated phase functions. the tensor rotation angles for maximum 
impedance direction (A(Z» and for maximum Hz admittance direction 
(A(YZ». and the 3-D indices (ALPHA and BETA). 

On the average. two' or more recording runs were processed 
for each frequency band (except for B2) for each site. Data point 
acceptance criteria were based primarily on the levels of phasor . 
coherency associated with the data points of each frequency. RTE and 
RTM data was passed for coherencies above O. 8. Rotation angle data 
'and 3-D indices were passed only if both RTM and RTE values passed 
at a given frequency. For a coherency pass level of O. 8. the theoretical 
bands of.± 20% of mean value should enclose about 90% of the data points 
for RTM and RTE from all individual data sets applying at a given 
frequency. The s~tter in the computed results does appear to be about 

'" ± 20% for most sites except for some cases where special noise influences 
came to bear in certain frequency regions (e. g •• Site 1-8 between 0.1 and 
1.0 Hz). 

The results for each,site tend to show a fairly low degree of apparent 
anisotropy. This applies generally -over the entire survey area. The low 
apparent anisotropy (low degree of RTE-RTM separation) implies a low 
influence of lateral changes on the results for a given sounding and 
consequently favors an interpretation based upon 1-D inversions of the 
results for each site. The apparent anisotropy present at the lower 
frequency range appears to be due to anomalies in the resistive basement . 
and the deep conductive zone. A discussion of this will follow. It should 
be noted at this point that the rotation angle results are well defined 
only for frequencies where the apparent anisotropy is significant compared 
to the measurement noise. The rotation angle data are consequently 
very scattered and essentially meaningless for most of the sites of this 

. survey for frequencies above 0.1 to 1.0 Hz. The angles are reasonably 
well defined for lower frequencies where the RTE-RTM split begins to 
appear. 
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m. (continued ••• ) 

B. One-Dimensional Models 
ODe dimensional models for each site were generated from the 

RTE and associated phase functions using both programs INVERT and 
OPTMOD (see Appendix C) and the resulting resistivity-depth functions 
are plotted in Section n. Figures n-ll - II-20. with both models for 
a given site plotted together for comparison. Both models reflect the 
same gross features of the resistivity profile and show essentially all 
of the detail that is warranted by the resolution for these results. The 

. layered model provides a better means for estimating the bounds on 
the average resistivity for a given zone or layer. but the layered model 
does not imply that the resistivity values change abruptly at the inter
face shown. A given layer interface might fall near the center of 
a continuous transition between two values of reSistivity at different 
. depths. The INVERT model tends to"'smooth any abrupt changes that 
might actually exist. In a sense the two models tend to bracket the 
. true model. 

. The estimated resistivity bounds or confidence limits are indi
cated on the model plots. These apply to the inverse of the average 
conductivity across a given zone indicated by a layer • . Where no bounds 
are specified, the probable error in the parameter can be considered 
approximately ± 10 percent. 

The ± 10 percent tolerance can be applied to layer interface 
depths while remembering that the interface might represent the mean 
depth for a smooth transition in the resistivity profile. It should be noted, 

. too, that the specified parameter bounds are not meant to include all 
possibilities of error due to two- and three-dimensional anomalies. It 
Can only be said that such effects are not apt to be large for these results. 

The transition into the deep (lower) conductive zone of the model 
appears to be quite abrupt as evidence\ by the rapid decre~se in resistivity 
shown by the INVERT model at most sites. This zone is quite probably 
a magmachamber, since it is too shallow to be to upper mantle, and 

. molten rock is the only material that deep in the earth likely to have 
such a high conductivity. It is very unlikely that any three-dimensional 
effects could cause more than 10 to 20 percent error in tbis depth 
determination. 

The deep resistive zone (overlying the deep conductor) is 
electrically thin enough at sites 1-3, 1-4, 1-5, 1-6, 1-7, and 1-10 that 

~ 
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m. (continued ••• ) 

essentially only its thickness is defined by the sounding. The minimum 
values of resistivity allowed by the results are specified. ~or sites 
I-I, 1-2, 1-.8, and 1-9, the corresponding resistive zone is electrically 
thick enough (1. e. its conductivity-thickness product is great enough) 
that upper and lower limits on resistivity are indicated by the results. 
It is . important to note that for sites 1-1 and 1-2 the deep resistive 
zone need only have an average conductivity across the zone of the range 
indicated. Another acceptable model for this zone would be to divide the 
layer (say resistivity..,'O and thickness TO) into three zones with resis
tivities)' l,"p2, and.,p3 and thicknesses Tl' T2' and T3' where zone 2 
is in the middle and situated in the mid to upper region of the original 
layer, and wher!p 2 is less than..,4o (say 1 to 2 ohm-m). and the condi-

·tion (T1(Jtl + T27.12 + T3!13) = TO!'#O is met. An alternate model 
is indicated in the model plot for Site 1-2. ,"- ' r ... ~', .. . , . . ( ..... . 0 . " .• __ - filii.;,,; 

c. Cross Sections from I-D Models 
Figures.IU-l and m-2 show vertical geoelectric cross sections 

for the two traverse lines (A and B) produced from the INVERT models 
by contouring on constant resistivity. These models represent a 
smoothed version of the resistivity structure. 

Figures m-3A and m-4 show vertical geoelectric cross sections 
for the two traverse lines (A and B) produced by a correlation of the 
OPTMOD models across the traverse. Resistivity bounds are indicated 
on the sections. Figure m-3B shows an alternate solution at sites 1-1 
and 1-2 for traverse A. 

The effects of lateral smoothing should be considered when 
interpreting the sections. For example. the transition in the surface 
depth of the deep conductive zone, in going from Site 1-8 to Site 1-6 
might actually occur more abruptly near Site 1-7. Actual determination 
of this is beyond the resolution of the results. 

The layers 3 and 4 at sites 1-6 an~ 1-7 possibly indicate a more · 
gradual increase in resistivity with depth tlian at sites 1-8. 1-9, ahd 
1-10. and do not necessarily imply a definite interface between layers 
3 and 4. 

D. Appa~ent Anisotropy and Rotation Angles 
For the sake of discussion, it is convenient to define an aniso

tropy factor as 

l. . 
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m. (continued ••• ) 

AF(f) • RTM/RTE (1) 

where f is frequency • Let AFl(f) be the first derivative of AF with 
respect to f. For one-dimensional results AF(f) • 1 and AFl(f) = 0 
for all f. For frequencies where a lateral anomaly (or apparent 
anisotropy) is sensed. the RTE and RTM functions separate and 
AF(f) ~ 1 and AFl(f) ~ o. It can be shown that the conductive or 
resistive nature of the anomaly is indicated by the polarity of AF1(f) 
as follows: -

for AFl(f) CO. anomaly is conductive: 
AFl(f) > O. anomaly is resistive. 

For the results of this survey. examination of the RTE and 
• RTM fun~tions shows that for sites 1-1 through 1-5 (traverse A) and 1-6 

of the traverse B. as frequency is decreased. the first Significant 
-anomaly is a conductive one. as evidence by RTM riSing above RTE for 
decreasing frequency (AFl(f)C 0). For sites 1-7 through 1- 10 the 
first significant anomaly is resistive and a deeper. conductive anomaly 
appears as it is further decreased. 

This behavior is probably explained by the following two consider
ations: 

1) For sites 1-3 through 1-6. the deep resistive zones are 
electrically thin and effects of the deep conductor surface appear for 
the same frequencies for which the resistor surface becomes effective. 
Consequently. anomalies in. the conductor surface (perhaps the-slope) 
dominate the effect. For sites 1-1 and 1-2. which are not considered---'; 
electrically thin. the conductive anomaly might be an embeded conductor : 
in the resistive zone. supporting the alternate model discussed in 
Section m -B. 

. 2) For sites 1-7 through 1-10. the much thicker deep resistive 
zone (especially at sites 1-8 and 1-9) presents a resistive anomaly (per-. 
haps its irregular surface) before the frequency is low enough to sense 
the effect of the deep conductor anomaly. . 

The foregoing is very speculative. but does seem to produce a 
rational agreement with the model structure. Figures m-5 and m-6 
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m. (continued ••• ) 

are plan views of the upper surfaces (obtained from OPTMOD models) 
of the deep resistor and deep cOQciuctor models, respectively. Rota-
tion angles A(YZ) corresponding to the two zanes are plotted, indicating 
the apparent "dip axis" directions (direction of maximum change) which 
point normal to the apparent strike. The angles corresponding to the 
deep conductor were chosen as the values for the lowest frequency values 
computed. The A(YZ) functions for all sites except 1-5 are still changing 
in the CCW direction at the lowest frequency value, implying that they 
have not reached final value and would swing further to the north with 
further decrease in frequency. This would perhaps cause better agree
ment with the average deep conductor surface contours. It is interesting 
to note that for the shallower rotation angles (which correspond to 
about 2 to 3 km depth, and consequently to the resistive zone) the directions 
tend to agree reasonably well with the surface contours for sites 1-7 
through 1-10, showing a NE-SW strike, and the angles for sites 1-3 
through 1-5 are close to the deep conductor angles for those sites. This 
behavior is in agreement with the earlier speculation regarding the 
anisotropy. 
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IV. Geologic Models of Soda Lake 

The geologic models of Soda Lake are derived by correlating the 
magneto-telluric data with the published geology (Morrison. 1964), 
the well log of Chevron-Phillips 1-29, and a preliminary cross section 
provided by Chevron Oil. 

Two possible models are herein proposed. The first one will be called 
·the Alteration Model, and is the more likely of the two. The second 
will be called the Buried Reservoir Model. and although it is the more 
interesting geothermal model, it is not as easily justifiable geologically 
as is the Alteration Model. 

• The Alteration Model is shown by figures IV -1A and IV -2 for Lines 
A and B respectively. The Buried Reservoir Model is shown by 
figures I V-IB and IV- 2, for lines A and B. Note that the 
single model for Line B is common to both the Alteration Model and the 
Buried Reservoir Model. 

It should be kept in mind that these models are quite speculative. 
Uthologic units are proposed on the basis of the range of resistivities 
that they are likely to have. The models are subject to the error· limits 
for both the depths to interfaces and resistivity ranges which were set 
down in Section m. . 

The Alteration Model assumes that unaltered Tertiary rocks; primarily 
rhyolites. have an average resistivity of about 40 to 70 ohm-meters. 
and that altered Tertiary rocks range in resistivity from possibly as low 
as one ohm-meter to about 25 ohm-meters -- the more intense the 
alteration. the lower the resistivity. If this assumption is valid. then 
the MT data is likely detecting alteration zones of the approximate 
dimensions and intensities shown on the model cross sections. 

A·low resistivity zone (approximately 1. 5 to 2. 5 obm'-meters) ranging 
from a few hundred feet to about 4000 feet in depth and approximately 
1000 feet to 3000 teet in thickness under the two lines. is readily evident 
in the data. This zone likely lies in the Lower Lahontan Valley group 
(Wyemaha ?). Since the Wyemaha apparently has fair potential as a 
reservoir (Morrison. 1964), and since 1. 5 to 2.0 ohm-meters is a 
reasonable resistivity range for a saturated aquifier (especially if the 
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IV. (continued) 

water is hot). one possibility is that this conductive zone is a saturated 
aquifer overlying the impermeable Tertiary basement. The other possi
bility is that this zone is not saturated. but that the alteration extends 
iDto it. A combination of saturation and alteration is also quite Ukely. 

Above this is a thin layer (varying from approximately 300 to 1000 feet 
thick) of more resistive material (ranging from approximately 5 to 15 
ohm-meters). This is likely unsaturated Sehoo or Wyemaha formation. 
with some interbeded volcanics. During the modeling phase. it was noted 
that the models for some sites required thin high resistivity layers in order 
to produce a good fit to the high frequency data. 

The probable depth to the lower magma chamber varies from an average 
of about 20, 000 feet under Line A to about 25 to 30.000 feet under Line B • 

. Although these depths appear to be changing somewhat rapidly. they are 
probably quite representative. sinceo 3-D effects would be relatively 
small. as per the discussion in section m . 

The resistivity of the deoep magma chamber cannot be precisely defined. 
but is likely in the orange of O. 1 to 1.0 ohm meters. and appears to ° 

average about. 30 ohin~meters. 

The Buried Reservoir Model is similar to the Alteration Model in most 
respects. The major difference is the proposed cause of the conductive 
anomaly under Site 1-2. Modeling studies on the data show that a layer 
of approximately 1.23 ohm-meter resistivity and 1 kilometer thiclmess 
sandwiched within a layer of approximately 40 ohm-meters and 4.5 
kilometers thick fits the data for Site 1-2 quite well. It should be noted 
that because of the restraints necessary in adjusting conductivity-thickness 
products for the model, we cannot unambiguously assign an exact depth 
to the layer. if it exists. Nei..ther can we assign an exact resistivity or 
thiclmess to the layer -- only a conductivity-thickness product. For example, 
a layer twice as conductive. but only half as thick would produce the same 
results. ° Similarly. the conductive layer could lie anywhere between the 
upper and lower boundaries of the assumed 40 · ohm -meter block, and the 
same data curve would result. 

GeolOgically. this model is somewhat reasonable. if we assume that the 
conductive layer is possibly a saturated block of Truckee formation 
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IV. (continued) 

over lain by younger volcanics. It is very speculative in that the exact 
sequence of geological events necessary for its existence are not 
immediately obvious, and open to more than one interpretation. ' 

Finally, it should be noted that all faulting in the models is proposed 
primarily on the basis of geologic necessity, and is not necessarily 
indicated by MT data. The MT data shows little or no evidence of faulting. 
Any faulting in the area is probably on a scale too small to be within the 
resolution limits of the MT method. 
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Appendix A - Field Operation 

Five orthogonal component. surface EM field measurements (E;z. Ey• 
Bx. By. Hz) were made of the micPtPulsation fields of each site in 
the overall frequency range of approximately o. 002 to 100 Hz. Tbis 
range was covered by four overlapping bands as described in Table B-1. 

Figure A-I shows the field sensor configuration used. The positive x 
axis is directed to magnetic north. which has an average declination 
of lSoE. The E-field sensors are electrode lines using 100 square inch 
lead electrodes with a spacing of 600 feet. The B-field sensors are 
G~otronics induction magnetometers - model MTC-4SS for Hz and By. 
and model MTC-6SS for Hz. . 

• The instrument van contains the recording system of Geotronics manu
facture. consisting of the MTE-4 three-channel E-field preamplifier. 
the MTH-4 three-channel B-field preamplifier. the MTC-2 calibrator. 
~ MTF-16 filter-post amplifier. and the MTDR-2 digital recorder, 
A 6-channel Brush chart recorder is used for field monitoring of the 
signals. 

A five-man field crew is used. consisting of the crew chief and ~stru
me~ man. alternate instrument man. and a three-man site layout 
team including a s~eyor. 

Proper field technique. which is of extreme importance in MT recording. 
has been developed by Geotronics personnel through 15 years of MT 
experience and is stressed throughout the survey. System noise and 
data quality checks are made routinely. All sensors are buried about 
12 inches or more deep and all cables buried or weighted to reduce wind 
noise and improve thermal stability. While . one site is being recorded. 
an alternate set of sensors is installed at the next site. and an adequate 
time (a few hours) is allowed for stabilization. including thermal and 
magnetic stabilization of the magnetometers and contact potential stabi
lization of the electrodes. 

Field tapes ° are sent back to Geotronics daily (when conditions permit) 
so that preliminary analysis can be done to assess signal quality while the 
field crew is still in the survey area. 

The Soda Lake survey consists of 2 traverse lines containing a total of 
10 sites. Data bandsBS. B5. B4. and B3 were recorded at sites 1-2. 
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Appendix A, Field Operation, continued .•• 

1-3. ,1-4. 1-7. 1-8. and 1-9. Bands B6. B5. B4. and B2 were recorded 
at sites 1-1, 1 5. 1-6. and 1-7 (end sites of each line). Multiple 
recordings of bands B3 through B6 were made to assure data quality; 
multiple recordings were not routinely made of band B2 because of 
the recording time involved. 
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Appendix B - Data Processing Procedure 

Computer processing was done on the Control Data Corporation Cybernet 
System. The Houston based CDC 6600 was used and accessed through the 
CDC-Austin 200 serif.s user terminal. Field tapes were sent to Houston . 
and stored in the CDC tape library in read-only mode for the duration 
of the survey and analysis. 

. The analysis phase of the processing was done by program MAGTAN2. 
which performs a tensor MT analysis. A description of the program 
functions and output results is given in Appendix C. The frequency 
domain results used in the interpretation of this survey are: 

(1) Rotated apparent resistivity and phase functions (RTE 
and RTM and related phase furictions) for E-parallel 
to strike and E-perpendicular to strike respectively. 

(2) Rotation angle (A(YZ» for the apparent "dip-axis" . 
direction determined from Hz, the vertical magnetic 
field. and is the direction of maximum gradient. 

(3) Rotation angle (A(Z)') lor maximum impedance. 

(4) Three-dimensiona1lity indices (ALPHA and BETA) which 
ar.e the "skew" and "ellipticity" of the impedance tensor. 
Zero value for both of these quantit}.es constitutes the 
necessary and sufficient condition for two-dimensio~lity. 

The frequency bands used in the analysis are given in Table B- l, which 
includes the sampling parameters and the frequency range of results 
used for each band. The upper limit on the frequency range used is near the 
alias filter cut-off frequency. which is set to approximately half the Nyquist 
frequency. The lower three frequency points of the analysis results are 
omitted to avoid truncation aliasing error that is apt to be present. The 
analysis frequency bands overlap for redundancy. 

Strip chart records and field lags were checked to select the best data 
. recording runs for analysis. Initially. one run of each band for each 
site was processed and the results checked for several acceptance 
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Appendix B, Data Processing Procedure, continued ••• 

criteria. Additional runs were processed where needed to produce the 
best detlnition of the computed functions. Filially, all runs of the 
frequency domain results to be used were plotted for U8~ in the subse
queJitinterpretation. Averaged and smoothed functions were produced 
from the raw results for use in modeling and other interpretation. 

One-dimensional models were fit to the RTE and phase functions at each 
site using two different methods and employing computer programs 
described briefly in Appendix C. In the first method, 1-0 inversions 
were made by program INVERT, which analytically produces a con
tinuous smoothed function of intrinsic resistivity vs. depth. In the 
second method, best fit 1-0 N-layered models were produced by pro
gram OPTMOD.These 1-0 models were correlated or contoured to 
produce laterally and vertically smoothed versions of the vertical cross
sections along the survey traverses. 

-The 1-0 models are considered as estimates of the resistivity-depth, 
vertical profile under a given site. The 1-0 inversion of the RTE 
function produces the best estimate of,the 1-0 vertical profile, but it 
JIlust be kept in mind.. when interpreting the model, "that any neighboring 
lateral variations in the conductivity structure have some degree of 
influence on the profile, depending upon the distance to and magnitude of 
the anomaly. Normally. the influence is such as to produce a lateral 
smoothing effect on the cross section. Consequently.. it must be considered 
that a change in any direction in the structure may. in reality. be more 
abrupt than reflected in the interpreted cross section. When a low degree 
of two- and three-dimensionality is indicated in the MT results the lateral 
structural variations (electrical parameters) are usually gradual enough 
to yield a reasonably faithful interpreted cross section. 

Two-dimensional modeling is often useful for verifying the response to an 
anomaly in -a particular region of the structure. but, because of the large 
number of degrees of freedom in the model. it is not usually practical 
to attempt a precise fit to the measured results. Two-dimensional 
modeling was not applied in the interpretation of this survey. primarily 
because of lack of time to produce a meanjngful test. In any case, it 
was considred of lesser importance because of the fairly low degree of 
two- and three-dimensionality present. 
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Appendix B. Data Processing Procedure, continued ••• 

After producing I-D models, model parameter ... tests were made using 
program LAYERPXY, which solves the forward MT solution, to estimate 
parameter tolerances or confidence limits • 

Finally, a study was made to correlate the two- and three-dimensional 
properties of some of the computed MT results with the interpreted 
geoelectric cross sections. This includes the apparent anisotropy 
evidenced in the RTE and RTM functions, the rotation angles, A(YZ), 
and the 3-D indicators ALPHA and BETA. 
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Table B-1 - Recording Frequency Bands 

Band Post Filter Sampling Number Frequency Range No. Runs 
(Hz) Rate '(Hz) Samples Used (Hz) Recorded 

(Nominal) 

B6 10-256 1000 4096 2.08-256 8 

B5 1-25 100 4096 0.208-25.6 4 

B4 .1-5 20 4096 0.0415-5.12 4 

B3 .01-.5 2 4096 0.00415-0.512 2 

B2 .002-.125 .5 2048 0.00208-0.128 1 
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Appendix C - Computer Programs 

This section gives a brief description of programs: 

(1) MAGTAN2 

(2) INVERT 

(3) OPTMOD 

(4) LAYERPXY 

Additional information on program functions. data tape formats. 
etc.. are available on request. 
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Appendix C. Computer Programs. continued ••• 

(2) INVERT - produces an approximate one-dimensional 
inversion of an apparent resistivity and associated phase function. using 
an analytical approach. The output is a continuous function of intrinsic 
resistivity vs. depth and represents a vertically smoothed version of 
the real vertical profile. This. like any MT inversion is more sensitive 
to conductive zones and will tend to underestimate .or ignore electrically 
thin resistive zones • 

(3) ' OPTMOD - produces a one-dimensional N-layered model 
by least squares fitting the complex impedance functions for the model and 
the measured data, with resp'ect to all model parameters, for up to 
N • 10 layers. 

(4) LAYERPXY - produces the forward MT solution for a one
dimensional layered model and plots the model apparent resistivity and 
phase with the like measured functions for comparison. Results for 
pel,"mutations of a number of values for one or two model parameters 
can be produced to examine the effect of a parameter change. 
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