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ABSTRACT

A total of 19 Schlumberger resistivity soundings and 3
resistivity gradient profiles were made to study the high-level
water body beneath the Schofield plateau in central O07ahu. The
soundings yield much detail on the thick weathered zone overlying
unweathered rock over the entire area. They also delineate areas
which are underlain by a conductor interpreted to be salt-water
saturated rock outside the high—-level aquifer. Within the
aquifer, the basement conductor is not found. Secondarily, the
results indicate that the aguifer may be impounded by buried
ridges of the Waianae volcano.
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INTRODUCTION

The Schofield high-level water body is an important
component of 0’ahu’s ground-water system. Within this body,
ground—-water levels are approximately 80 m above sea level
whereas levels in immediately adjacent areas are less than 10 m
above sea level. Leakage from this water body contributes an
estimated 115 million gallons per day (mgd) of 200 to 250 mgd
total input to the Pearl Harbor aquifer to the south and an
estimated 18 of 55 mgd total input to the Waialua basal aquifer
to the north (Dale and Takasaki, 1976). Although large municipal
and agricultural demands are already made on these adjacent
aquifers, increased demands are projected. More information
about the location and nature of the structures bounding the
Schofield water body is needed to estimate the size of the
resource and the maximum level of utilization which will avoid
permanent damage to the aquifer.

The Schofield high—-level water body is located approximately
beneath the highest part of the Schofield plateau on the island
of 0’ahu, which was formed by 1lavas from the younger Koolau
volcano to the east flowing up to and being diverted along the
front of the older Waianae volcano to the west (Stearns and
Vaksvik, 19353); elevations within the study area exceed 225 m.
No dikes or other geologic evidence are exposed in the gulches of
the central plateau to help explain the high-level water there.

To provide subsurface information, a non—-seismic geophysical
survey was undertaken between April and June, 1982 covering the
central Schofield plateau area. The largest obstacle for field
surveys was expected to be interference (radio transmissions,
pipe and power lines, unmapped underground installations, etc.)
from intense military and municipal activity immediately over the
high—level water: therefore the initial goal was to determine
which of following techniques would be the most useful under
these conditions: electrical-resistivity sounding and profiling,
time—domain electromagnetic sounding, self—-potential profiling,
and total—field magnetic profiling.

Once the techniques were evaluated, the survey was to
continue obtaining preliminary information with one or more of
these technigues over the entire area. The goals of the project
were to:
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1. locate the northern and southern boundaries of the
high—-level aquifer more accurately,

2. determine the nature of the boundaries, and

3. study the regional, hydrogeolaogic setting of the high-level
aquifer within the Schofield plateau.

Only the results of the electrical-resistivity sounding and
profiling are presented in this report. The complete results of
this study will be the subject of a second report.
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DESCRIPTION OF RESISTIVITY TECHNIGQUES USED

Resistivity is one of the most useful geophysical properties
on which to base ground-water exploration because the resistivity
of a rock varies with its water content and the quality of the
contained water and because it is possible to determine the
resigtivities of deepl y—-buried rock units from surface
measurements. Once the resistivity of the rock units are
determined, gross physical properties like porosity, water
quality, etc., can theoretically be estimated (Keller and
Frischknecht, 1964). Resistivity methods are actually unique
among surface geophysical methaods in providing information
concerning the presence and quality of water and are extensively
used for determining the depth of fresh-salt water interfaces.

In resistivity prospecting, electrical current is passed
into the earth through two electrodes, designated A and B. The
difference in potential between any two points can then be
measured using two more electrodes, designated M and N. For the
electrode configurations described in this report, the electrodes
are arranged in the order AMNB in a straight line. From the
relative locations of the electrodes, a correction or geometrical
factor can be computed which, when multiplied by the ratio of
potential difference divided by the current through electrodes A
and B, would produce a value identical to any which is produced
by any other electrode configuration over a homogeneous halfspace
and which is corrected similarly. For a homogeneous hal fspace,
that value is equal to the resistivity of the halfspace. For the
more general case, the value is called an “apparent resistivity’
and it is the field data to be interpreted. Data are gathered by
moving the electrodes and remaking the measurements, in one of
two modes — sounding or profiling.
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Resistivity Sounding

A resistivity sounding consists of a series of apparent
resistivity measurements taken at several different electrode
positions created by expanding the electrode array symmetrically
about a central point, preferably along a straight line. Larger
AB (current electrode) separations generally force deeper current
penetration; thus, it is possible to control the depth of
investigation by varying the current electrode separation.

Several configurations can be used for sounding; the best
known is the Schlumberger electrode array used in this study in
which the distance between electrodes M and N is kept smaller
than one—fifth of the AB separation. Anomalies due to local
inhaomogeneities are minimized by moving either the MN pair of
electrodes or the AB pair between readings, but not both at the
same time. In practice, the MM electrode pair is moved once for
every four or five AB electrode pair moves and the apparent
resistivity is remeasured. For this survey, electrodes A and B
were placed at logarithmically larger distances outward from the
center (i.e. ... 10, 13, 146, 20, 25, 30, 40, 50, &5, 80, 100,
130, ...) while electrodes M and N were wmoved only when the
distance AB/2 equalled decimal multiples of 10 and 30 (i.e., ...
10, 30, 100, 300, 1000, ...). At those points the distance MN/2
waould be the same decimal multiple of 2 and 6, respectively.
Expansion of the MN electrode pair is necessary in order to
increase the voltage measured between them and to make the
measurement more accurate. Values measured for the same AB
separation with two different MN separations are almost always
slightly different, perhaps due to small inhomogeneities around
the electrodes; the data require reduction to remove this
discrepancy before quantitative interpretation.

The reduction method used in this study involves multiplying
each data segment ({(apparent resistivity values measured with the
same MN electrode spacing) by a factor which may be different for
different segments. Many conventions can be used for deciding to
what base segment the rest will be shifted. For the Schofield
data, all segments are shifted to the segment measured with the
largest MN spacing; that is, the segment measured with the
largest MN spacing is held fixed and the endpoints of the other
segments are adjusted so that their endpoints match.
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Application_to_the Schofield Area

Two previous resistivity sounding surveys have demonstrated
that depth to the conductor, which is thought to represent
salt-water saturated rock, 1) increases abruptly from outside the
high—level aquifer going into it (Swartz, 1940), and 2) is quite
deep just to the north of the high-level water body becoming
shallower towards the coast (Zohdy and Jackson, 1969). More
complete coverage with resistivity soundings in and around the
target aquifer could map its boundaries and thereby fix the
location of the impounding structures more accurately. In
addition, the results could add information about shallower
geologic features, 1like faults and weathered zones separating
younger Koolau from older Waianae basalt formations.

Electrical-resistivity profiling

Lateral changes in resistivity can be found by moving a
fixed electrode configuration from point to point along a line

and generating a profile (normal profiling). A set of
measurements represent an approximatel y—constant depth of
investigation. For small depths of investigation, normal
profiling can be fast and accurate. For larger depths of

investigation (requiring larger cwrent electrode separations),
movement of the normal setup is difficult; for such cases, a
variation on normal profiling known as gradient profiling is a
good substitute. In gradient profiling, only the potential
electrodes are moved within the central one-third of the distance
between two stationary current electrodes. Even large current
electrode separations can be measured quickly: however, the depth
of investigation is different at each measurement station.

The primary focus of this study is the lateral change of the
depths to salt-water saturated rock (represented in previous
sounding studies by a low-resistivity layer at a depth wusually
greater than 400 m in this areal); therefore, gradient profiles
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with current electrode separations of approximately 4 km were
planned.
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INTERPRETATION OF THE DATA

A total of 19 soundings and 3 profiles were conducted (see
Figure 1 for locations) in the central Schofield plateau. o+
these soundings, number 8 was not completed because the data
appeared distorted, probably by a shallow, buried metal pipe
known to be nearby. Nevertheless, all 19 soundings were
interpreted with the aid of computer program MARGDCLAG_HF (see
Appendix A) to find the closest matching horizontally-layered
earth model: the structural interpretation of the Schofield area
is based on a compilation of these layered-earth models. The
interpretation of the profiling data presented in this report is
of a very qualitative nature.

Electrical-Resistivity Sounding Data

The shifted sounding data sets were first interpreted using
the manual curve—-matching technique which involves finding the
closest matching theoretical curve in a standard album of such
curves. Catalogues of three—-layer curves are readily available;
curves for four or more layers may be graphically constructed
from two—- or three-layer curves using the auxiliary point
method” {Bhattacharvya and Patra, 1948) . The resulting
interpretation determines the model parameters corresponding to
that theoretical curve. Results suggested that a wminimum of 4
and as many as 7 layers may be required to adequately model the
sounding data sets.
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TABLE I.
REDUCED CHI-SGUARED STATISTIC FOR INVERSIONS

SDhG 4-1ayer S-layer 6-1ayer 7-1ayer
1 12.16 10.57 11.92

2 18.73 23.91

3 44,76 4.99 4.32 4.85
4 ?2.05 14.33

S 32.86 42.34

6 &. 40 ?.19

7 12.74 S5.23

9 47.835 55.04

10 13.37 14.58

11 18.87 25.06

12 S50.31 &b6.92

13 12.88 13.90

14 12.93 15.27

15 14.38 17.73

16 10.88 &6.63

17 10.35 7.84

18 26.38 29.88

19 22.69 32.42

The models obtained by curve—matching were used as starting
models for the computer inversion program MARGDCLAG_HF.
Initially, no constraints were imposed on any of the geoelectric
parameters and all the sounding data sets were interpreted using
4~-, 5-, 6—, and/or 7-layer models. The decision regarding what
order of complexity {(number of layers) was warranted in each
interpretation is based on the minimum reduced chi-square
statistic (Appendix A) summarized in Table I far each sounding
data set and the models that were fit to it. Normally, the
chi—-square statistic decreases as more layers are included in the
model; at some point, however, adding layers to the model slows
the decrease and actually causes the chi-square statistic to
increase. We choose the warranted complexity to be the point at
which the chi—-square statistic is a minimum. Although not shown
in Table I, the chi-square statistic normally decreases by almost
one—order of magnitude for each layer added to an under-—specified
model . The chi-squared values for the chosen models are
underlined in Table I. On this basis, four—-layer models are
chosen for soundings 9 and 10, five-layer models for soundings 1,
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1

2, 4, S5, 6, 11, 112, 13 , 14, 15, 18, and 19, , and six—layer
models for soundings 3, 7, 16, and 17. The majority of the
sounding interpretations had a relatively conductive first layer,
slightly resistive second layer, relatively conductive third
layer, resistive fourth layer, conductive fifth layer, and, where
included, a resistive sixth layer. During the course of the
computer inversions, several of the layer resistivities and
thicknesses were assigned unrealistically high or low values by
MARGDCLAG_HP. This phenomena is a property of the unconstrained
inversion for parameters which cannot be resolved very well for
one ar more of the following reasons:

1. insufficient data for that depth range,
2. noise in the field measurements,
3. poor initial guess of model parameters prior to inversion,

4. incorrect assumptions about the layers being horizontal and
homogeneous,

5. the layer 1is thin and its resistivity is much larger or
smaller than the resistivities above it (the equivalence
phenomena) .

Good field technique can minimize the effects of the first
two causes. Use of several different initial parameters guesses
can eliminate the effects of the third item. As for the fourth
item, the real earth is never a homogeneous, horizontally-layered
hal fspace, but for most purposes it can be usefully approximated
as one. The effect of the differences between the real earth and
this theoretical abstraction can be qualitatively assessed by
conducting crossed soundings or comparison of several soundings

in the same area. A set of soundings that have significant
similarities, like the Schofield set, would indicate that the
homogeneous, horizontally-layered halfspace is a good

approximation to the actual geologic conditions in that area.
Crossed soundings were not practical in this area.

The problem of equivalence is inherent to direct-current
electrical prospecting methods (see Appendix B). Its effects are

1. sounding 13 actually could be fit by either a 5 or &6-layer
model, depending on how one decides the distribution of data
errors; the S5-layer model is chosen here.
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a consequence of the prospecting technique used and cannot be
eliminated during interpretation. The best that can be extracted
for an “equivalenced® parameter are its upper and/or lower
bounds. By doing several computer inversions each with the
parameter in question held fixed to a different value, an
approximate range of values can be established for which the fit
of model to data was not affected. Appendix C shows +final
inversion results for each soundings equivalenced or poorly
resolved parameters that were fixed during computer inversion are
explicitly noted.

Resistivity Gradient Profile Data

Practical, quantitative methods for interpreting profiling
data have not vyet been developed; however, we can draw some
tentative conclusions from comparison of the profiling data with
a theoretical gradient profile over a layered halfspace with the
same geoelectric parameters as interpreted from nearby
soundings. Three gradient profiles were run in the study area
(Figure 1).

Figure 2 compares profile 1 data with theoretical curves
representing the models interpreted for soundings 1, 3, 4, and 6.
For the central and northern sections of data, the closest
matching theoretical curve corresponds to the model interpreted
from sounding 6. The southern data section has apparent
resistivities which are lower in value than the sounding 6
theoretical curve, suggesting a transition from a model like
sounding 6 in the north to a model more like that interpreted
from sounding 4 in the south.

Figures 3 and 4 compare profile 2a and 2b data with
theoretical curves representing the models interpreted for
soundings 1, 3, 4, and 6. Three different symbols are used to
represent data taken on three different days demonstrating the
lack of repeatability with the equipment used. Taking this into
account, the closest match corresponds to the model interpreted
from sounding 4. The theoretical curves for models from soundings
1, 3 (which is the closest), and & have apparent resistivity
values which generally exceed the data values throughout the
profile.
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Figure S compares profile 3a with theoretical curves
representing the models interpreted for soundings 12, 15, and 19.
Again, different symbols represent measurements made on different
days. For profile 3, repeatability is somewhat better than for
profiles 2a and 2b. The data are generally below the theoretical
curve for the sounding 15 model and above the theoretical curves
for the sounding 12 and 19 models. In general, the impression
one is left with is that the profile 3 data are closer to the
sounding 12 and 19 theoretical curves, but with significant,
narrow, resistive anomalies superimposed.

With the exception of sections of profile 1, the profiling
data, like the sounding data, suggest that the studied areas are
underlain by a conductor. Resolution is not sufficient to
contribute any information on shallower structure.
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RESULTS AND DISCUSSION

The remainder of the interpretation is based only on the
sounding survey results. The difference in quality between the
gquantitative sounding interpretations and the very qualitative
profile interpretations is too great to make integration of the
two practical.

With the exception of sounding 9, the first four layers of
each of the soundings are quite similar. Layer one resistivities
range from 5.6 to 26 ohm—m3 thicknesses range from 0.1 to 4.2 m.

Layer two resistivities range from 65 to 322 ohm—m; the
corresponding thicknesses range from 2.2 to 40 m. Layer three
was relatively conductive with resistivities between 18 and 111
ohm—m and thicknesses between 9 and 305 m. Layer four

resistivities range from 309 to 990 ohm—m. Sounding 9 was uniqgue
in that each of the four layers that were resolved was more
resistive than the one above.

This resistivity sequence correlates quite well with a
shallow geologic section determined for the Kunia area with logs
from a number of shallow borings (Mink, 1981). The section was
composed of four layers, three of which are part of a complex
weathered sequence. Mink’s section is compared in detail with
the geoelectric sequence derived from soundings 1 and 2 (Kunia)
below:

Geolaogic i Geoelectric
Unit thickness description iresistivity thickness
{m) : {ohm—m)} (m)

3

1 3 soil & stiff i 26 - 30 2.0 - 2.9
red-brown clay H

2 6.2 unsat. saprolite i 168 -322 5.9 -10.3
i

3 38.4 sat. saprolite i 48 - 356 83 - 85

4 unweathered basalt | 309 —-400

Geologic and geoelectric thicknesses correlate well for the



Resistivity Investigation Kauahikaua & Shettigara
Schofield, 07ahu

first two units, but the third geoelectric laver is at least
twice as thick as the corresponding geologic unit. The
geoelectric third layer thickness corresponds more closely with
di-riller’s logs for well 3-2703-01 at the same site as the shallow
borings (USGS Water Resources Division, Hawaii District records,
1983) suggesting that perhaps the saturated saprolite was not
campletely penetrated by the shallow holes used in Mink’s study.
Although the resistivities cannot be directly compared to the
listed rock types for appropriateness, the fact that geocelectric
layer one and three are less resistive than layers two and four
agrees well with their geologic description. The higher water
caontent in seoil, clay, or any saturated layer would generally
cause resistivities to be lower in those layers.

The geoelectric section derived in Kunia is quite similar to
sections derived from all other soundings in this study, with the
exception of sounding 9. The widespread similarities lead us to
believe that the geologic interpretation of each of the first
four geoelectric layers in the Kunia area can be extrapolated to
the entire northern and western portions of the study area.
Specifically, the sounding results support (but do not, in
themselves, confirm) the widespread presence of a saturated
saprolite except in the southeastern part of the plateau.
Figures 6, 7, and 8 are maps of the study area with the
resistivity, thickness, and depth to the top of 1layer three,
respectively, plotted.

By combined thickness, the fourth and deeper layers
constitute most of the sounded sections; however, with few
exceptions, the resistivities and thicknesses of these deeper
layers are not as well determined as those of the three
geoelectric layers above them. Resolution is poorer because the
layers are deeper and are prone to eguivalence-type problems
(Appendix B). Groupings must be used to discern any patterns that
the data might have; in this case, individual parameter values
are not as meaningful as the group or category they may belong
in. Based on the resistivity values of these deeper layers, the
soundings can be divided into four groups:

1. rho4 > 450 chm—m, rhoS < 100 ohm—m, rhoé > 350 ohm—m;
soundings 7, 16, 17.

2. rho4 > 450 cha-m, 130 < rhoS5 <230 ohm-m: soundings 1, 3, 6,
11, 13, 14.

3. rho4 > 4350 ohm-m, rho5 < 70 ohm-m, no sixth layers
soundings 10, 12, 15, 19.
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4., 180 < rho4 < 420 ohm—m, rho35 <{= 30 chm—m; soundings 2, 4,
S5, 18.

The soundings in groups 1 and 2 are clustered together in
the central western part of the study area, with those in group 3
located in the northeastern part. Group 4 soundings are found
together in the Kunia area (southwest of Wahiawa). This grouping
is summarized in map form in Figure 9.

One possible geclogic interpretation of these groupings is
that the fourth layer represents either the younger Koolau lavas
(rho4>430 ohm-m in groups i, 2, and 3) or the older Waianae lavas
{(rho4<450 ohm-m in group 4). In group 4, the Waianae lavas appear
to be immediately beneath the weathered zone. The conductive
fifth layer beneath the Waianae basalt in soundings 2, 4, and 5
is probably salt-water saturated basalt and represents the base
of a fresh-water 1lens in that area. Note that the inclusion of
sounding 18 from the northern part of the study area is probably
due to noisy data and is not thought to imply the presence of
Waianae lavas on the northeastern portion of the Schofield
plateau.

Soundings in group 3 represent an analogous situation to
those in group 4 except that the fourth layer is more resistive
and probably represents Koolau basalts. Again, the conductive
fifth layer is probably salt-water saturated basalt marking the
base of the fresh-water lens. Sounding 10 is included in this
group even though no basement conductor was detected because we
believe that the fresh-water lens is thicker than the maximum
depth (2 km below ground surface) that was sounded at this
location.

Groups 1 and 2, located between the previously discussed
groups, represent Koolau basalts overlaying Waianae basalts. In
the soundings in group 1, a separate weathered zone mantling the
buried Waianae is apparently visible as a thin, conductive fifth
layer over a deeper resistive basement (the Waianae lavas). The
buried weathered zone has resistivities that are 1less than 100
ohm—m. Those soundings in group 2 probably represent this same
geologic situation, except that a separate weathered zone was not
discernible; the entire Waianae section appears as a fifth layer
of resistivity 130 to 230 ohm—m. The weathered zone may be thin
to non-existent in these soundings. Sounding 3 in the Kunia area
was unique in this group because a deep sixth layer was indicated
and probably represents salt-water saturated basalts at the base
of a fresh-water lens.

Alternatively, the fifth layer in Group 2 soundings might
represent the fresh water saturated basalts directly. At least,
the elevations interpreted for this layer correspond roughly to
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Figure ¢

A map of the Schofield area showing the spatial

distribution of the soundings categorized into
groups 1 through 4 based on the resistivities

determined for the fourith and deeper layers.
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the known standing water level of approximately 80 m above sea
level. 1If so, this would be one of the first geoelectric surveys
to detect fresh—water saturated basalts directly.

In any event, the hydrologic significance of the
Koolau/Waianae interpretation is readily apparent in Figure 10
which shows a map with the elevations of the interpreted
Koolau—Waianae contact. The contact appears to be shallowest
immediately to the north and south of Schofield Barracks (Figure
1) and may border the high—-level aquifer, giving the strongest
indication thus far that the water is impounded by buried ridges
aof the ancient Waianae volcano. Elevations within shaded
portions of the map represent the interpreted salt water—fresh
water interface. If estimates of the actual fresh—water lens
thickness are desired at each of these locations, a more accurate
value can be obtained by using Figure 11. This map shows values
of the product of fourth layer resistivity and thickness. In
most cases, this layer is not resolved well enough to allow
independent estimation of both resistivity and thickness. The
praoduct of the +two can be obtained more accurately than either
parameter independently (Appendix B). The thickness of the fourth
layer can then be estimated by dividing the resistivity-thickness

product by a representative resistivity. Fresh—-water lens
thickness is approximately equal to the depth to the bottom of
the fourth layer minus the elevation. Table 1II "lists lens

thickness estimates for assumed resistivities of 600 chm—m for
Koolau basalts and 400 ohm—m for Waianae basalts.

TABLE 1I. Estimated Fresh—Water Lens Thicknesses

Sounding thickness
2 399 m
3 462
4 120
S 314
i2 135
15 13460
18 -
i9 115
No estimate is listed for sounding 18 because the
salt/fresh-water interface would be above sea level for the
assumed resistivity of 600 ohm—m. A basalt resistivity lower

than 600 ohm—m is strongly indicated for sounding 18. The 1560 m
estimate for sounding 15 is too thick to represent basal water,
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A map of the Schofield area showing
distributicn cof the elevation

spa level) of the base of the
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the spatial
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‘Figure 11

A map of the Schofield area showing the spatial
distribution of the product of the resistivity
and thickness (divided by 10,000) of the Ffocurth
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laver, in ohm—m . The shaded porticon of the map
represents tho=ze soundings which are interpr=sted
to have penetirated a fresh water lens fleoating on
=alt water.
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at least as it most commonly occurs in Hawai’i. The thick
estimate probably does not actually indicate basal water at all,
but may indicate high-level water. The same may be said for
sounding 10 which did not detect the base of fresh water even
though the sounding probably penetrated nearly 1500 m below sea
level.
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CONCLUSIONS

The nineteen Schlumberger resistivity soundings obtained on

the central Schofield plateau have been model ed as
horizontally—-layered halfspaces with either four, five, or six
layers. The shallowest three lavers can be identified as
components of a weathered zone atop unweathered basalt. The

layer immediately above this unweathered rock may be a saturated
saprolite observed in shallow test borings in the Kunia area
(Mink, 1981). One possible interpretation of the deeper layers is
that the Waianae basalts are distinctly visible to resistivity
sounding techniques because they are of lower resistivity than
the vyounger Koolau lavas and because, in some areas, they are
mantled with a buried weathered =zone. In this way, the Waianae
basalts can be mapped as they dip beneath the Koolau basalts
going eastward across the plateau. The Waianae rocks are very
shallow to the north and south of the high-level water body and
may represent buried ridges which impound water to anomalously
high levels beneath Wahiawa. The soundings may be used to
estimate fresh—water 1lens thicknesses in the northeastern and
southwestern parts of the study area.

An alternative interpretation of the deep gecelectric layers
is that fresh water saturated basalts underlay the unsaturated
Koolau basalts. That is, the fifth layer may represent the water
table directly and not Waianae basalts.
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APPENDIX A: Schlumberger Sounding Computer Inversion

Computer programs such as MARRDCLAG (Anderson, 1979) offer
an automatic means by which sounding data sets can be inverted to
their best—-fitting horizontally-layered model parameters. These
parameters are the resistivities and thicknesses of each of the
layers in the earth model. OFf course, approximate matching can
be daone by manually comparing the sounding data to theoretical
curves in a standard albumi however, the computer inversion
offers an additional advantage, besides speed and automation, of
parameter resolution estimates. They offer a means of assessing
the reliability of parameters they estimate.

When input with the sounding data set and an initial guess
of the model parameters, program MARGDCLAG_HP (a version of
MARGDCLAG written for a Hewlett-Packard 9826 microcomputer used
in this study) automatically minimizes the following quantity:

where

N is the number of data in the sounding data set,
x 1is the ith electrode spacing,
yf is the apparent resistivity measured at x',
wf is the apparent resistivity measurement e:ror (=y./100), and
ftx) is the theoretical calculated apparent resistiv;ties.

The number of layers cannot be automatically varied by the
program so it is a common practice to invert each sounding data

set for several maodels, each having a different number of layers
(as for example in Table I). The best-fitting model is chosen to
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be the one which minimizes the following quantity, called the
reduced chi-squared statistic:

2
X =PHI 7 (N - 2 % m)

where # denotes multiplication, and m is the number of
layers in the theoretical model.

During the inversions of the Schofield data sets, the
natural laogarithm of the parameters were manipulated to avoid use
negative resistivities or thicknesses and to more accurately
reflect the logarithmic resolution of these values. A detailed
description of the headings and identifying terms used in the
program output (listed in Appendix C) follows:

X electrode spacing equal to half the distance
between the two current electrodes, meters,

OBSERVED shifted observed apparent resistivity values,
ohm-meters,

PREDICTED theoretical apparent resistivity values
corresponding to the best—fitting model
parameters,

“ZRESIDUALS (OBSERVED-PREDICTED) #100,

2
WEIGHT FN 1/{error) , where error is normally OBSERVED/100,

CORRELATION MATRIX

estimates of the correlation between each of the
parameters and any other parameters of this
particular model. Ones down the diagonal
indicate that each parameter is 1004 positively
correlated with itself. Numbers between +1 and
-1 off the diagonal indicate the magnitude of
correlation between other pairs of parameters,

REDUCED CHI-S@UARED
= PHI / (N — 2 % m),
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2

B-SD exp (PARAMETER-ERROR),
B exp (PARAMETER) ,

B+SD exp (PARAMETER+ERROR) ,

FINAL UNSCALED PARAMETERS:

RESISTIVITY resistivity of layer i, in ohm—meters, and
DEPTH depth from surface to bottom of layer i, in
meters.

. G e . s s e e s

2. exp(x) represents e, the base af the natural logarithms,
raised to the x paower.



Resistivity Investigation Kauahikaua & Shettigara
Schofield, 0’ahu

APPENDIX B: Equivalence and Suppression Phenomena

Under certain circumstances, it is possible for a layered
medium with extremely different layer resistivities and
thicknesses to vyield apparent resistivity curves that do not
differ from one another by more than average measurement error.
The sets of layering parameters giving rise to the practically
indistinguishable curves are said to be fequivalent’ and the
phenomenon is called “equivalence’. The exact conditions under
which this phenomenon occurs are difficult to describe
explicitly, but from a practical point of view, it is possible to
distinguish two simple cases each involving three layers. The
first case is that of a an ascending type of resistivity sequence
in which the middle layer (of three) is underlain by a more
resistive one. 1If the middle layer is relatively thin, then its
resistivity and thickness can be varied so that the ratio of
thickness over resistivity is constant and the corresponding
apparent resistivity curve will not vary significantly. The
thicker the middle layer becomes, the more the range of the
equivalent parameters is reduced.

The second case is that of a descending type of resistivity
sequence in which the middle layer is wunderlain by a more
conductive ane. Again, if the layer is relatively thin and if
the laver resistivity and thickness are varied such that their
product remains constant, then the corresponding curves will not
vary significantly. As with the first case, the thicker the
middle layer becomes, the more the range of equivalent parameters
is reduced.

These relationships become very important for interpreting
the results of computer inversions for Schlumberger sounding
data. Even when an inversion result consists of more than three
layers, equivalenced sequences can usually be isolated and
analyzed 1in terms of the simple three-layer models described
above. Very often, layers were found which had highly correlated
resistivities and thicknesses, and which had astronaomically high
estimated errors. The inversion found it impossible to determine
values for the two parameters individually because the effect of
changes in their values on the apparent resistivity curves were
very similar. The two parameters were equivalenced and the
inversion could only determine the ratio of the two (positive
correlation coefficient) or the product of the two (negative

- 2T -



Resistivity Investigation Kauahikaua & Shettigara
Schofield, 0°ahu

correlation coefficient).

Although we can’t determine either the layer resistivity or
thickness individually, we can establish a useful range for
either by trial and error. The procedure is to run the inversion
program several times, each with the equivalenced resistivity
fixed to a different value. As 1long as both parameters lay
within the range of equivalence aof the layer, the reduced
chi-squared statistic (Appendix A) will remain fairly constant.

A related effect that also complicates sounding
interpretation is the “suppression’® phenomenon whereby the middle
layer or layers in an ascending or descending sequence may be
totally suppressed. If the layer is thickened, then its presence
becomes more noticeable. The effect is significant when one is
trying to correlate a geologic sequence of layers to the
geoelectric layers determined by sounding.

- 24 -
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APPENDIX C: Raw Data and Computer Inversion Listings

In this appendix, there are three pages of information for
each of the eighteen soundings. First of the three is a plot and
a listing of the raw field data. The second and third pages are
the relevant portions of the computer inversion output. The
headings are defined and the inversion process is briefly
described in Appendix A.
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1 = 4 b & 7 = 7
-1 +. 33 +, 10 +. 08 +.97 —. 73 +, 32 - 03
2 +. 75 1L 00 +.51 +.21 +.12 +.88 —1.00 +.57 -.17
A +, 23 +.61 1,00 +.952 +. 29 +. 473 —. &b +.93 - 40
4 +. 10 +.,,1 +,52  +1.00 +.78 +.14 - 24 +. 78 -. 91
5 +,2 +.,. 78 +1.00 +, 08 -, 1z +.48 -. 54
& +. 473 +.14 +.08 +1.00 -.87 +.41 —-.11
7 -, b - . 2d - 13 - 87 +1.00 -.81 +.18
3 +.9% +.75 +.48 +.41 —-.b1  +1.00 —-. 562
4 = o G0 | ~ P -.11 +.18 —. 52 41,00
*
REDUCED CHI-S0UARED=18.73

-25.1b -



YELKEEEY ENMD
INATES: O O
ELEVATION : 244
AZIMUTH :

¥Rk

METER

E-SD E

1.919E+001 2.616E+001
G, 439E+001 3. 218E+002
e T IEEAAO0] SL.ESIE+00L
¥ Z.08RBE+DO2
1. O00E+0O00
2.041E+QO0
S.86FE+ODO
3. 292E+001
7. B3EIE+QOZ

-+ Q0
1. 280E+00G0
L0

4L O&GE--002

FIMAL UMECSLED FPARAMETERS——
(% fived value)

dennt

2.561620229E+01
FLEIB1ET7T7IESOZ
G5.65547181E+01
2.08847321E+02

o OCOODO0E SO0

L D1 ZEFEAE+OD

G U S i R e

1
2
S
3
7

SCHOFIELD VES

~
e

B+5D

E.873E+001
1.220E4+0073
Lo ZEZE+DOOL
Z.809E+002
1.4658E+033
e IEOE+OQO0
2.6846E+001
1.042E+002

 AERZE4OOX

RESISTIVITY

2.6162055FE+01
ZL21B1IE77IESOR

0. 65347181E+01
ZL.088347221E+02

IR R O B

. ELEV=244M

DEFTH

2.041346954E+00

. B&EETI8IEFOD 2 7.70994148E4+00
o L PRTIETRA4EH0OT = 7.083247Z8E+01
4 « SEOEE04EE+02 4 8.2689851%E+02
SCHOFIELD WES 2, ELEV=244M
+ DED e CHOZ - —  MODEL

¥a T
B hilih

|

| ]
*g¢;¥+h

“h+TF -

e i eemss ey

;#“%ﬁ“%di#

!
i
l
|
l
l

2+

SR DR

= . f ! ot s
= : s Ly 1B L

TIEFTH

-15.2¢




1BYG

SCHOFIELD VES

RRAK FIELD

3, ELEWV=

oDARTA

229M

AFPARENT RESISTIWITY, OHM-M

AB-2 (M)

T
-+
1 b EF K
1 ey M t“+n T
g gt
1 . .
lae 188G [Wasl=]c]

AR/2 (M)

o
Womo Ut pid
cCOoOTUOOC0

10.0
13.0
16.0
20.0
25.0
30.0
30.0
40.0
50.0
65.0
80.0
100.0
100.0
1370.0
1460.0
200.0
250.0
Z00.0
Z00.0
400,0
S00.0
£50.0
BOO. 0
800.0
1000.0
1700.0
1000.,0
17300.0
1600.0

20060, 0

APP RHO

95.3
97.2
101.6
106.0
113.0
117.0
121.0
106. 4
111.0
110.0
106.0
99.5
9F.0
89.0
78.0

2.0
bb.7
&7.0
71.0
71.0
81.0
4.0
113.0
130.0
146.0
144.0
166.0
189.0
201.0
212.95
211.0
199.35
210.0
200.0
201.0
175.0

151,

~-25.3a -




MERGUARDT STATIETICS:

ONFIVEE S A

n
"

U

R IR RN

(B3 B i

by 0

in

B T =
Lod

-
\\‘i J\

S

-5, COO0OE4-O0

A ONOnE+O0
N HDOOE4O0
Hi L BOOOE4OD
- OO0 E 400
41, E+01
41 . DOE+01
1. SODNE+RDT
4L O000E+OL
+2.0

N
™

A0 0

D402

SCHOFIELD

OBSERYVED
+7.9540E+01
+8. 1120E+01
+8.4800E+01
+8.8470E+01
+9 . 4T10E+D]
+9. TESOE+DT
+1..0100E+02
+1 . 0050E+02
+9 . 6860E+D]
+9 .. 0F20E+01
L A4980E+0]8
+7 . 4480FE+01
+&.8750E+01
+ho ZHFOE+OL
+6H. IZFTOE+OL
+&5.T7IOE+OL
+7 . 7TI40E+0]

VES

R

ELEV=229M

FREDICTED
+7.8983E+01
+3. 1&E8EFE+01
+8.4785E+01
+8.9486E+01
+9. 35Z28E+01
+2. 742TE+01
+1.0021E+02
+1 . Q017E+O2
+9 .7 I44E+01
+9, 1618E+01
+8. SI20E+01
+7.4598E+01
+&, 7772E+01
+&H, ZH11IE+OL
b ZGTR2EAG]
+4H. BRILE+OL
+7 . 8409E+01

ZRESIDUALS
+&6.9980E-01
—~6.6952E-01
+1.7281E-02
-1.1485SE+C0
+3.2942E-01
+2.3242E-01
+7.8442E-01
+35. 2650E-01
-4, 9942E~-0D1
—7 . ETT74E-O1
-4, 0054E~01
-1 .S9830E~01
+1.,.Z939E+00
+1.2414E-01
2,274 1E-03
&6.5824E~-01
Z28RTE+OD

WEIGHT FM
+1 . 4342E+00
+1.3789E+00
+1.2619E+00
+1 . 1593E+00
+1 . 0202E+00
+9.5161E-01
+3.8953E-01
+83.9840E-01
+9 . 6720E-01
+1.,0977E+00
+1.2565E+00
+1 . 6FE8E+00
+1.9198E+00
+2L2IT0OES00
+2.2174E4+00
+1.9274&E+00
+1 .51 70+

182 +8.F7S0E+0O1 +F ., Q156E+01 -4, GRS2E-01 +1. 1265 !
19 +1 . Q7P0E+0D +1 ., 0S77E+02 +1 .97 IZ4E+G0D +7.7740E-01
o0 +1.2410E+02 +1.,2355E+02 +4, 4468201 +5,. 8920E-01
21 +1.IF40E+02 +1 . ZRFIE+02 +3.34B87E-0O1 +4, HAHTEE-0Y
22 +1 . &OTOE+QD +1.46T132E402 -1 .. S0F7E4+00 +3.2138E-01
=3 +1.BI00E+02 +1.8020E+02 +1.5Z308E+00 +3, FOP6E~01
24 : +1.9450E4+02 +1.P&600E+02 ~7.2161E-01 +2.3962E-01
2 FE L COOOE+DR +2.0ET7OE+DDR +2. OZ44E+03 +1.5749E+00 +2. 1 2532E-01
i + 1, C0E+DE +1.9T40E+02 +2, 0467E+02 4, T AADE+DD +32 . ET7ELE-01
27 1L ZOO0E+OT +2.0E70ES+0R2 +1,.9506E+02 +5. 1 735E+00 +2,1445E-01
28 + 1L ETOOE 4T +1 . 7EO0OE+02 +1.7810E+02 ~1.7721E+00 +2 95T 0E~]
= 2,0 VE A +1.S100E+02 +1.5118E+02 ~1.1971E-0O1 +E.PTITE-DL
CORRELLTION MATRIX:
2 2 4 5 & 7 g8 2 10 11
i +. &3 +.29 +.12 +.05 +. 04 +.8 -, &0 +.1%9 -.11 -0
2 +1 .00 + . & o E0 +.18 +.10 +.92 -.97 +., 45 -~ 28 -5
] +obE +1.00 +. 70 +. 42 +.29 +.51 -. 80 +.35 —-. 63 S
4 +, T +.70 0 41,00 +. 8% +. 53 +, 22 —-.41 +.97 —. 97 -. 53
5 +.168 +. 42 +, 8% +1.00 +.91 +.11 - -, 23 +, 73 - 8% -. 82
& +.10 +, 29 +,. 67 +.921  +1.00 +,07 -. 15 +.53 -, 70 -, 9%
7 + 72 +.,51 +. 22 +.11 +. 07 41,00 -. 838 + . 24 - 20 L4
3 TN .97 -8 -. 41 - 25 -. 15 -. 88 +1.00 -, 57 +, =8 -, 0F
5 R +, 45 +. 8% +, 97 +, 7 +. 53 +. 34 - 57 41,00 -, G4 - 4L
LR ~. i1 -8 - 55 - GFG -. 37 —. 70 - 20 +. 58 ~, 94 +1.00 a5l
H - 7 L& -.19 i ) -. 88 -, 92 -, 04 4 0 - 40 +. 61 +1o0o
EEDUCED D D-SDUARED=4 B2 4

-25.30 —



SAE+D1

DCLAG: ®dkxdkifxd END kik¥ki¥uy SCHOFIELD VES I, ELEV=229M
COORDINATES: © O
ELEVATION ¢ 209 METER
AZTIMUTH :
B-SD B E+SD
T IT7SE+O0L 7.616E+D0] 7. 8&5E+001
1. 1Z0E+002 1.265E+000 1.41SE+00Q2
4. 472E+001 4,870E+001 . 30TE+OOL
6. 246E+000 5.986E+002 S.737E+204
8.947E+001 2.?165+ﬁﬂ” G.F9SE+QDT
4, 9ZIE-002 1.08IE+004
2.ST7TEADO0 k4 4. 05FE+000
7.u_.uE-‘-‘)U') 1 O"‘?:-H)')i 1.327E+001
S31E+Q01 &.860E+001 1. 0ZFE+202
5.&935-002 G.E564E+001 1.606E+005
1.952E+002 8.236E+002 ZLAT7SE+OOZ
FINAL UNSCALED PARAMETERS-- RESISTIVITY DEFTH
(¥ denotes fixed value)
1 7.51609416E+01 1 7.5146294186E401
2 1.26454434E4+02 2 1.26454454E+02
= 4,8527&£47CE+0L 2 4, 846976£473E+01
4 5.985146878E+02 4 5.98616878E+02
S 2.D18R24FT7ESQZ 1 2.314624937E+02
& o 54821 7E+01 =) 2.314&48917E+01
7 ILORTAGEDSSEXOD 1 2. 2TAS8IESE400
=4 1. 00ES211E8E+01 2 1.7231977
9 &, 8578427 SE+01 = 8.1918I122°E+D1
10 9.56288760E+01 4 1.77554119E+02
11 8. 23621 328E+02 5 1.0011734SE+03
SCHOFISLD YES 3, ELEV=I029M
+ RS CHLZS — MIODOEL
b‘r ot
= 1 BETs
= -
b
_y i v
- ! e s
z - = | + |
oored _'_4,&..4«*’?%“*’4”%‘;, s
— s 4 Lt l
Y -!——ﬁ:f
il o = |
10 |
E !
e
. i
L 1y ; :
LJL_: ] R ETey FRENA(S
AE-Z OfF DEFTH

~153c—




1 B

] o
S
[y
[y}

o 1o

SCHOFIELD

FHHW FIELD

YES

DHRTH

= 4,

ELEY=30

-

Pod
=1
i~
==l

!
(]

=

AB/Z (M)

Z.0
4.0

.0

8]
)

eI

B
4
[
2

oy

1E0G, 0

R
DO, 0

AFF RHO

47 .46
57.7
&6, 0
76.0

Z2.0
?0.8
?4.0
?2.0
R2.0
8&6.0
85.0
8Z.0

5.7
102.5
103,00
130.0
145.0
167.0
160,90
178.0
1920
200,0
128.0
195.0
17601
175.0
29.0

100.0

-5 4a-




MARGUA

SO NE W B R e

[
") b

boat,

EDT STATISTICS:

X

AL OO E 00
4 OO E 4+ OO0

A+ 5 OOO0E 400
A dy L, OO E 4O

+1.@¢ﬂﬂF+u1
42, EmO00E+01
4, DO00E+D]
+&J.“1W)u&4t)1

[N A A

+1. DOE 402
-+ J W EDODERGR

SCHOFIELD VES

ORBERVED
+4., 1390E+01
+5.0170E+01
+5. 7IG0E+D]
+5. E080EFOT
+7 . 2170E+01
+7.8950E4+01
+7.7270E+01
+7 . T72TOE+OL
+7 . 22T0E+01
+7 . I EGOE+D]
+7 ., 3710E+01
+8.81460E+01

4, ELEY=IO

FREDICTED
+4 ., 15186E+01
+5.0IT70E4+01
+5. 7ET7TE+AODT
+&5.. S5E54E401
+7 . L177E+0]
+7 . BE23E+01
+7 . 91CRE+D]
+7 . HEPFE+01
+7 L 2ELOE+D]
+7.1194E+01

FLA60TE+0]
+8, 7O00E4+0]

LRESIDUALS
~3A.04489E-01
-.981qE~H1
2E146E-01
2922E-C
ETI0E+0O0D
L 1E8EE-Q
AI78BRE4+DOD

e
257

[ 4[“_"‘ £ ) 1
7451E-01
212¢
Z1EZE+D0

WEIGHT FN
4+ 5. 7484HE+00
+2.5514E+00
+1.9498E+00
+1 ., 4707E+00
+ 1. 2EE0E+00
41, 030TE+00
+1.0755E+00
+1.0756E+00
+1 . 2Z09E+00
41 . ZEO0E+DD
+1.1820E+00
+8. 26601

13 L EO00E4Q2 +1.1130E+02 +1.1074E+02 . PRFT7E-O1 +5. 1841E-01
14 5L OONOE+OR +1, 241CE+OT +1. 2ITOE+OF 4., 1698E-01
15 4 ODODE+QR +1.4290E+02 +1.4448E+02 >T2 +3.1448E-01
16 5L COODE+DZ +1., SPDOE+0T +1. GO1EE+OR S 4T74E-01 +2, S402E-01
17 & HOOCE+Q2 +1., 7240E+0Z +1. 74B0E+0Z TGADE4DO +2, 1607E~01
13 . +1.7870E+02 +1.806FE+02 111ZE+00 +2.0110E-01

19 +1.74&F0E+02 +1.78386E+02 2TTL4E-O1 +2.0321E—01
20 +1.7420E+072 1. 61065402 SA4LCGE4QQ HIZE-01
=1 +1.2?0“&+w? +1 . ZAOHE+0D 47D ZEAO0 +3.85?1E"01
22 +1 . O000E+Q2 +1. 01465402 —1.4&613ZE+C +&H, A2 19E~D1
ORRELATIOCH MATRIX:
2 = 4 5 & 7 2 9

1 +. 92 +. 40 +,. 13 +.07 41,00 - 52 +.47 -.11

2z +1.00 +. 53 +.18 +, 09 +.94  —-1,00 +.5 ~. 13

= +.EE 1000 +.41 +.22 +.42 -. 55 +.79 -3

4 +.18 +.41 0 41,00 +.77 +. 14 -. 18 +.82 - 95

3 +. 07 +.22 +. 77  +1.00 +. 07 - 10 +,.52 -. 92

& +.94 +. 40 +.14 +.,. 07 41,00 -. 24 +., 49 -. 12

7 —1.00 -. 95 -. 18 - 10 —. 74  +1.00 - 57 .18

3 +.,58 +.79 +, 82 +.52 +, 49 - 59 1,00 ~. 73

9 - 15 - ob - 95 -, 92 - 12 +.16 -, 73 1,00

REDUCED CHI-SOUARED=9.051

~15.4b -



E+02

DCLAG: ¥¥X¥¥¥kx END ¥XHXEkAxX SCHOFIELD VES 4, ELEV=Z0S
CODRDIMNATES: O O
ELEVATIOM : 205 METER
AZIMUTH :
B-SD ] E+5D
8. 504E-001 2.087E+001 S.121E+002
T A489E+000 1.876E+002 F.EEIE+OOT
6. 47ZE+OOL 6. 748E+001 7. 0ZLE+0O0T
2.34F9E+002 . 20CE+002 4.01EE+D02
5. 80&E-047 TLO00E-0O01 1.S50E+045
2. 126E-002 1. 192E+000 & EFFEH+OOL
1.394E-002 2. TEBE+OOD 4.02ZE+002
Q. ZOTE+001 1. 08&6E+002 1.267E+002
Z.BOBE+OOZ S5.8Z7E+002 8. 774E+0D2
FINAL UNSCALED FARAMETERS-— RESISTIVITY DEFTH
(¥ denotes fiazed value)
1 2.08719975E+01 1 Z.0B719976E+01
2 1.87594212E+02 2 1.83594212E+02
it b6.748271F9E+01 z &.7482719°E+01
4 3.1998461 Z7E+Q2 4 . 199861 Z7E+0OD
3 F.00000000E~-01 5 . 00000000E-01
& 1.19328T45E+00 1 1. 193T8BI4SE+D0
7 2.T58176446E+00 2 Z.561559F LE+DD
3 1. 0855264 2E+02 3 1.1211420028+00
9 5.82673049E+02 4 &£.947837272
SCHOFIELD VES 4, ELEY=I0SM
+ OBRS CHLD — MOOEL

,
ty

h

TIVIT

FESTS

HFF.

=TS

—
hs

Ial

il

e R

L

CEFRTH

~25.4¢ —



1[5

SCHOF IELRD

FAKW FIELD

WE= 5

ODRTH

» ELENW=25Z2M

vl

AR/2 (M)

2.0
4.0
6.5
10,0
10.0
16.0
25.0
40,0
40.0
65.0
100,00
1000
130.0
160.0
200.0
250.0
00, ¢
J00.0
400,0
SO0.0
60,0
200.0
1000, 0
10000
17300, 0
1£00,.0
2000, 0

AFF RHO

71.0
Z.Q
89.6
Q4.0
88.0
87.0
87.3
80.1
83.0
77.Q
69.2
78.3
81.0
88.2
2.7
5.3
111.0
?Z.0
127.0
1335.0
135.0
133.0
1%1.0
128.0
135.0
120.0
111.0

-L$,Sa.-




MERBUARET

v
kAl
A DOOOE4R00

+ A4 OO ER00
YOOE+00D
CDOE+O]
SO00E+O0]
SEOE+RDT
HOOOE+0 ]
OOE+O]
VOOE4+0O2
DOE 0T

+1. & I00FE4+02

O N O B L R e

1

,_.

PR,
+
A
L]

2 IOE+O
13 HAGE 402
14 40, VO 7
15 VE A2

=81, VO ADD
41, DOO0OEA0OT

+1. AOD0E+D3
. EODOE 4

STATISTICS:

SCHOFIELD

OBESERVED
ZBOOE+D]
4T80E+01
OS10E4+01
447 0E+01

+6.
+7.
+8.
+8.

-
VES

)

+8. 3510E+01

+3.
+7.
+7.
+6.
+6.
+7.

IT7I0OE+OL
68830E+01
1320E+01
4100E+01
HEI10E+DL
D2R0O0OE+D]

+7.5890E+01

+7.
+9.
+1.
+1.

GO20E+01
OA70E+O1
2410402
FOOOE+02

+1.3190E+0Z

+1.
+1.

ZOOCE+D2
PEROCE4OR

+1.3500E+02

+1.3

W02

+1.1100E+02

1 2 = 5
1 +1 .00 + . T E + . 50 - 07
2 LA 1,00 +.48 -.11
z . 0 +. 48 +1.00 —~. 24
5 RS - 11 - 324 +1.00
& 4+l +. 76 +. 30 S
7 e b —. 83 -.81 +.2
] +.I5 +, 53 +, 97 -. 45
2 D +. 10 +. 55 -. 25

vy

REDUCED CHI-SQUARED=

et bl

- 36

£
L)

+1 .00
+.76
4+ IO
~. 07

+1.00
— L

-
e

e R S

+. 06

Sy ELEV=25EM

FREDICTED
+6.SYFRE+0OT
+7.2011E+01
+7.9614E+01
+8., Z530E+01
+3. S146E+01
+8.EZ7&1E+0]
+7.8244E+01
+&H.9741E+01
+&5.5192E+01
+&5. H044E+01
+6.9314E+01
+7 . 5657FE+01
+3. 4928E+01
+7.4181E+01
+1 . 1010E+OZ
+1.216ZE402
+1.3187E+02
+1.Z408E+02
+1.Z2E0B8E+02
+1.3045E+02
+1.2Z06E+02

+1.1417E+02

—. 68 +
-. 8% +
-.81 +
+.2 -
-. 68 4
+1.00 -
-.82 +1

.21+

~255b-

8

-re
n v

[=cd
IR 2]
o

. 7

e Y

e
. sied

.82
R ale

<48

LRESIDUALS
—~ R 4350E+00
+70., 4442E+00
+1.1124E+00
+1.OBZFE+Q0
-1 .2835E+00
+3.476EE-Q2
-~1.77844E+00
+2 . 227 4E400
~1.70Z4E+00
+4,0145E-01
+3.99T7O0E+DD
+2.7847E~-01
-8.8538E+00
—~F2.6441E+00
+1.1280E+01
+& . 4TEFEFOD
+Z.2271E~-02
-8, HEBOOE+O0
=, ZNFP2E+00
+35. 3645E+00
+5, ZEQOE4+00
-2.8519E+00

9
+. 04
+.10

-
RS

- 95
+.06

-
- .

+.48
+1.00

WETGHT

+1.
+1.
+1.
+1.
+1.
+1.
+1.

+1.
+1.
+1.

+1.2

+1.
+83.
-1—;..
4,
+4.,

14,

+'q'.
+'q'~
+4.
+5.

FH
BO76E+00
I22CE+0QQ
1251E+00
QI12E+00
QOS50E+00
OA480E 400
2442E+00
LA4G1E+DD
TR0O7E+Q0

57 Z3E+H00

4114E+00
FOE+OD
2O87E+O0
FLO4E~01
T7TAE-(1
IHTEE-OL
ZRYIE-O1

EHI6E-01

4907E~01
0Z71E-01
ISTEE-01

P716E-01



DCL.AG:
COORDINATEES:
ELEVATION
ARZIMUTH :

Wk W
S A

E-SD

&.804E-044
8. 10EE-+001

4., 6805E+001

P ZEIE+OOL
1.074E-044

1. 2E9E+O01

1. 2I9E+002

v OEMD kdickdothy

00

283 METER

K

5. S79E+000
B.828E+001
5. 476E+001
4, QOOE+DQ2
8. 92BE+O01
9. OFOE-O0Z
2. T1ZE+001
1.177E+002
1. 67BE+Q0Z

SCHOFIELD VES 3,

B+8D

4.574E+044
. E519E+001
&, 400F+001

1.085E+002
7 EREE+D43
4. 14&6E+001
1.570E4+002
2.272E4002

ELEV=252M

FIMAL UNECALED FPARAMETERS——

(¥ denotes |

HE

D0~ O id ) e

SCHOFIELD VESG

iued valus)

S. 9737207 4E400
B.B2794751E+01
S.47554562E+01
8.972847160E+01
7.08981EZ23E--02
2.31154970CE+01L
1.17704349E+02

1.677560838E+02

Sy ELEV=235EM

by =

RESISTIVITY

D.57872074E+00D
8.82724751E+01
5.475545462E+01

8.72847160E+01

DEFTH

F.08981333E~02
2. 3206395 1E+01
1.40910744FE+0C2

FZ.0B67129FEFQE

B b e

X 1@

;ﬂ —f=

ST Rptit =o R N ST I el
. e § mjm ﬁh”“tﬂf%+wy

- -— MODEL

| etttk

L.
L 1
L
oo !

=

e

- 1
L

-15.5¢ -

DEFTH




[0 ZLHOF IELD WES B, ELEW=274M

) FAKW FIELD DHTH

)
I "‘
—t
=
[
t
+
+
+

Ll 103

L 3 e ey THoE EETETs)

AB/2(M) AFP RHO

Z.0 2Z.4
4.0 24.6
6.5 2.6
10.0 I9.2
10,0 48.8
20.0 62.0
0.0 60.2
S0.0 S54.0

0.0 86.1
50.0 76.7
&5.0 72.0
100.0 65.9
L. 0 73.9
100, 0 87.7
1&60.0 Q7.7
122.7

il w ot

137.5
151.4
168.0
176.0
167.0
10060.0 165.0
1000.0 162.6
17300.0 166.2

2000, 0 154.0

—-25.ba—




MARGUARDT 7

14

COH

RV I SR I R

3

REDULED

SO NO G PRER

g

RIS

X

+ L DO00E+ROD
+4, OO00E4+QO0

4L SO00E+00
+1, GOO0E+OL
+2. GODOE+O]

R, QOO E SO
5, OCODE 0]
SonnE+0

OE R

OE+O2

FL&TiDJ FATHIX:

P
.

ATISTICS

[
i m

SCHOFIELD VES &,

ORSERVED
+5. 6470E+OT
+HLGITOEAO]L
+7 . 85680E+01
+9 . A4500E+01
+1.2020E+02
+1.1&70E+02
+1.0470E+02
+9, 79I0E+0]
+8, PHEIDEFD]L
+9.,99T0E+01
+1 ., 2550E4+02
+1, 2550E+02
+1.4920E4+02
+1 . A560E+02

1. 7E540E+02
+1.64460E+072
+1 .. E62EDOE+Q2
+1 . 6620E4+02
+1.S5400E+02

= ) 5
0 +. &3 +. 2% —-o 35
&S 4100 +.64 —-. 12
29 +.64  +1,.00 ~e 27
b ~-.12 - 27 41,00
. PO +.88 +. 44 -. 08 +
Sib -. 75 -.82 +.17
.:l}. + . é}l '('.. /\._3 "'.‘ﬂ:f-:}
0% +.12 +. 351 -. 87

CHI-SEUARED=&. 604

ELEY=274M

FREDICTED
+£‘..‘ !2':':"‘85_'_!)1
+6.1114E+01

+7 L TOE
+9.
+1.
+1.

S8E+01
SA40FE+01
1833E+02
1890E+Q2

+1.0485E+02

+3,
+G . OF

+1.

LETBBE+D]L
BBE+01
DOS4E+GE

+1 . 2454E+0Z
+1 ., Z5E8E+02
+1.5217E+02
+1.6163E+02

+1.5TQLE
&BIIE+O3

= -0 02

+1.

+1.46701E

+02

+1.4234E+02
+1.5418E+02

6 7

70 -,
+.uu "".C?S
+.46  -.82
-. 08 +.17

1,00 —. 80
-, 80 +1.,00
+.46 -. 81
+.08 -.13

-25. b -

v

+. 35
+.66
+.9&
~ o 40
+.48

.31
+1.00
+.,48

ZRESIDUALS

» SA2FE+Q0

. QE78E+QO
;.QS&QE+QU
~..54E4E~ﬂ1
SE82E+Q0
-1 . 8\.)42E+(:H:)
I989E-01
S749E+00

=-7.5419E-01
~5.7120E-01
+7 .. 681 2E-01

—~2.8260E-01
"7E+C\;"\
-I-I;’. IREDE+00
+3.19q9 +00
~2.6357E+0D0
2. 7118E+00
. SEBAE4DOD
~1.1587E-01

+. 05
+.12
+.35
-. 87
+. 08
-. 18
+.48
41, 00

WEIGHT FM
+0.2758E4+00
+2, 9EESE+O0
+1 - u\... ~..'-E+OU
+1.1672E+00
+7 . 2297E-01
+7.46677E-01
+9 ., S288E~01
+1.0892E+00
+1 ., ZO00ZE+00
+1, 045 2E4+00
+&, HI20E-01
+5. 6892601
+4 ., 6924E-01
+3.8090E-01
+ A5, 4740E~-01
+3.BE584E-01
+3, 9502801
+3,78146E-01

+d, 4044E-01



DCLAG: ¥
COORDINATES

BRa EMND kdkdckEsx SCHOFIELD VES &6, ELEV=I74M
OO0

ELEVATION @ 274 METER
AZIMUTH :
B-8D B B+5D
A, &7 HE+ODT 4 QRTE+QOL 5. 213E+001
1.475E 1.730E4+002 2.029E+002
b 700E+YO0L 7. 272E+00N 7.894E+001
A DO0E+002

1.397E4+002 1.452E+002 1.509E+002
2L AZRAEADD0 2.8IZBE+0O0O0 S ERLEHDOD
8. 7G2EA4A000 1.241£+001 1.752E+001
T R7TE+RD0L Q. 18SE+0O01 1. 058E+002
F.315E+001 1.081E+002 1.2532E+002

FIMAL. UNSCALED PARAMETERS—-— RESISTIVITY DEFTH
E tes fived valus)

1 4, QTTOFTISEE+D 1 4. 95709736E+01
2 1.732017805E+02 2 1.72017803E+02
3 TL27241452E+01 = 7L.27241452E4+01
4 x 4, 00000000E+02 4 4, QO000000E+02
S 1.45161671E+02 o LAS151671E+OR
& 2.87841883E+00 1 2.87841883E+00
7 1.24095808E+01 2 1.52479998E+01
g ?.18494512E+01 = 1.0709756851E+02
7 1. 08065807E4+02 4 < 15163458E+02

SCHOFIELD YES 6, ELEVY=274M

+ 1D EBES e CHEHLC - —  HMODEL

. [ o —’
o | |
- r— I N,
L - -
R | . e L e i ‘.},, J%— _

b L - — ] —
T i 14 L 1R LA

FE-S 0R DEFTH

~25.6bc ~




1A

SCHOFIELD

FARK FIELD

WES

ORTH

-3
¢

, ELEN=281M

18

=
[ a]
o

ot

AR/Z2 (M)

Z.0
S0
6.9
10,0
10.Q
16.0
20.0
0.0
40,0
Z0.0
4.0
&5, 0
100, 0
160.0
100,0
1460.0
o, 0
200,00
SO0, 0
A0, O
S0, 0
&E0L O
JO0.0
1000, 0
1200, 0
GODL0

200, 0

AFF RHO

2.7
42,2
50.0
599.0
53,
62.0
62. 6
EZ.Q
61.7
7o.7
.6
&4.9
65.0
77.%
80.7
26.4
110.¢
142.0
150.9
17%.0
120.0
202.0
20Z.0
195.0
210.0
219.0
2728.0

241.0

-25.%Fa -




MEROUARLDT

i <45
oy oo
2 + .
3 +5.

4 +1.

-
o +1.
5 42,0
7 e

STATISTICS:

X
D OE 400
OOO0OE 400
SHOO00E+00
DOOOE+D1
Lnﬂﬁﬁ+n1

£ H'.)UE*-H]_

& +4 . GOODE+O1

5 +

DE+01

10 1L DODCE+DR
11 1. EODOEFORD
2 +2. GOOOE+OZ
173 L O0ODERDE
14 4, DR+
135 AL 0O00E+DE
1& +éa SOODE+QLE
17 +8. DOO0DE+DZ
14 1L O000E+03
19 + 1 SO00OE+0E
20 i .

=1

CORRE

1 +1.00
I
D 4.4
X
1yl "y O
= - LY
—-
it » AL
7 +, G
.. o -
£ - e ol
3 +. 0d
10 .10
1 - G2

REDUCED

CHI-SEUAR

ATION MATRIX:

ot o

+. b +u

+1 .00 +
+. &4 +1.
— -
-— 477 —

n & 7 -
+.75 +
-~ . 88 .

+. b3 +.
+

SR
e

e ——

- al -

SCHOFIELD

OBESERVED
+5, O550E+01
+&, GET0E+OL

+7 . 7290E+0O1L
+9 . 1200E+01
+1 . 0530E+02
+1 OLHTZOEROD
+1.,0700E+02
+1.0480E+02
+9.2060E+01
+G L 2E00E+01
+1.1050E+02
+1.2S90E+02
+1, éLJUF+q
+1.8&T0E+02
+*.U43u5+92
L 17EOE+OR
. 1860E+02
+:. 1000 +02
+2. 1900E+02
+3 . AB00E+0D
+2.4100E+02

SROVET,

ED=5.225

VES

7, ELEV=281M

fo.

FREDICTED
+5.0441E+01
+&H.EIBRE+FOL
+7 .. 5BY7E+G]
+9.1180E+01
+1.0415E+02
+1.075RE+02
+1.0798E+02
+1 . OEZ6E+02
+5 . ZHSRE+O]
+9.1774E+01
+1.1ﬁbﬁE+ﬁT
+1.2&87E+02
+1.627LE+02
+1.8724E+02

+2, QE2SE+OR
+2,1224E+02
+2. 146B86E+0T
+2. 1790E+02
+2.2074E+02

+2, 2858E+0Z
+2.44R2E+02

5 & 7

20 - 0% - 08 +. %8 -
&4 -.21 -.17 +.75 o
0 - 50 -, 472 +., 38 -
SO +1.00 +.97 -1z +

2 +.97  +1.00 -.10
=g -.12 —. 10 +1.00 -
0 +. 36 + .50 -, 60 +1
8 - b8 - 95 +. 3 -
51 1,00 -, G4 +.12
S0 1,00 +.97 -. 12 +

-5 -

G

. S50
.88
.90

L
a w3

+. 30

18]
818
o7

"

~. b

L
g}

LHRESIDUALS
+2.1674E-01

-1.
+1.
+2.
+1.
-1.
-G
+1.
e
+4,

TEETE+OO
BOI12E+OD
1573E-02
O ESE+QO0C
FOS1E+CO

11673E-01
JT7ETE+OO
4297E£-01
&H155E-01

9L 2O1EE-0R

7125E-01
5768E-01

~5.0440E-01

ey
R

147 0E+00
ST7IE+QO0
&E-01

—3.T73FFE+OD

=7
+3.5

PA4PTE-C1

SHE1E+OD

-1.38538E+00

.ol
&
.28
~. 64
Lol g
Wil
I8

-. 87
+1.00

+. 65
— b4

10
+.10
+.21
+.51
-1 .00
-. 9%
-t 1",’."
. 2E
+.55
+1 .00

-1 .00

WEIGHT FRH
+4,4119E+00
+2. 6496E4+00
+1.8872E+00
+1.Z2554E+00
+1.0168E4+00
+G.9771E-01
+9,8470E~-01
+1 . 0265E+00
+1.3302E+00
+1. 3E262E+00
+5 . 2EIZ1E~-01
+7 . 1125E~-01
'l"-"-!- "Y,L‘C)/i E...g ) 1
+73.

PABTE-0

+3. EFIZE-OL
+2 ERIRE-01
+0L EEGRE-G
“‘: M :buﬂ [=

+2. o1
+1. ~~ﬁ1

+1. ‘?1" 1l:~€11



DCLAG: ¥X¥X¥¥¥x

EMND koKX

COORDINATES: © O

ELEVATION @ 28
AZIMUTH H

BE-SD

T 120E+001
1. 245E+002
6. 122E+001

2.098E~-116
7.410E+001
1. S40E+000
1.283E+001
6. 268E+001
Q.E60E-Q0L

1 METER

E

T.626E+001
1. 320E+002
6. FNRE+OOL
7. Q0QOE+002
2.974E+001
4.826E+002
1. 6BOE+OO0
1.67FE+001
7. 70ZE+001
1.490E+0Q02

SCHOFIELD VES 7, ELEV=281HM

B+8D

. Z1TE+OOL
1.399E+002
7.781E+C0O1L

Z.159E+118
F.14TE+O0T
2. 105E+000
2.198E+Q01
2. 467E+001
2.321E+Q04

Z.411E-117 ?.0B8E+001 2.878E+120
FINAL UNSCALED FPARAMETERS -— RESISTIVITY DEFRTH
(¥ denotes fixed value)
1 CSLA2SR2502E+01 1 T, H2EBRTOZE+CL
2 1.3197QT4LE+02 2 1. 31979T46E+02
= bH.G021Z6T7E+0OL = 6. 9021T6LE7E+DL
4 ¥ 7. O0000000E+DD 4 7 OO0O0OO00E+02
S 2.57418C10E+01 S 2.897418D10E+01
& 4.82610162E+02 & A4.82610162E+02
7 1.6797277CE+0Q 1 1.57972770E+00
8 1.67204991E+01 2 1.847020248E+01
7 7L70T24TOSE+0L s P OS026ET7TE+DL
10 1.4B958573E+02 4 2.4446123TE+02
11 ?.9077611TE+01 b ZL.43538844E4+002
SCHOFIELD VES 7, ELEY=Z81M
+ OES e A — MODEL
“T— o~ =4
— 1E&EE
T C ‘“‘
5 T Y S R
! |
- ! | ekt Aot
0 | ot
=] ORI e S
:j 1 ’ ﬁ”"*h i 4_4*'4“ 4 [
i | = - - - |
b=t i -t l
' —_ | |
Led |
Eﬂ cmad
C. 1ey . ;
[ hriaa &L Tl
T 143 [
HE -2 DR DEFTH

-5 . Fe—




e SCOHOF TELD VES o8- FPOSSTIELY DISTOR

A FIELD DRTH

._.
i
|
]
3
5
3

i
i

_,
4
[
Mt
—
s

1. £L
it e T ow

- ~ ~

R 1.2

14 ™y L

L L TS Dl e d

Yy £y

i ol L2

- [

i e,

)
i}
4
-
-

- LG.BCL_




MGROUARDT STATISTICS: SCHOFIELD VEES 8- FOSSIBELY DISTORTED

X ORSERVED FREDICTED ARESIDUALS WEIGHT FN

B3 COOOEFDD +&%. 8Q045E+01 +5. 8817E+01 —1.3340E+00 +3.6345E-01
4 DO00E+00 +&. 1750E+D1 +&, T2EIEH0] 2. 43Z39E+00 +7, 2291E-01
4, SODOEFDD +6H., B400E+D] +&. BOLLE+D] +4. 8866E-01 +2.6317E-01
GOROE+O] +7 . 4100E+01 +&. BE2ZE+O1 +7 . ZFT1IESOD +2,2424E-01
WE+O1 +7 . 1200E+01 +h. 648IE+0L +&. 624FE+00 +2.4288E-01
+1.&EOD0E+D] +65.2500E+01 +h. 29F9TEFDL -7.885%E-01 +3.1521E-01
E+01 +5. Z000E+01 +30. 724FE+01 —-8.0168E+00 +4,.Z83ZE~01

Tala
+ T GO +3. FOO0E+C] +4., 27F1E+01 -9, 5HESE+00 +8. 0952E~(1
4 +3 . ZOO0E+CT +3. 2TOBE+D] +3 . OFETE+OO +1. 1306E+00

TN B e

'

L GOO0E+O] +2. D800E+O] +2.6118E+01 +1..5212E+01 +1.2979E+00
+&L EN0E+0] +2.1700E+01 +2. 1584E+01 +5. 33479801 +2.6148E+00

1 OO0E+O2 +1.7600E+01 +1.8&66E+01 ~&. 056E1TE+OO +E.ET74FE+00

bbb b

R,
N

CORRELAMATION MATRIX:
1 2 = 4 5
1 +1.00 + . &0 -84 +1.00 -, G5
2 RSO R S B T — . 54 +. &0 -.73
A - 4 —. 34 +1,.00 —. 84 +. &8
95

4 #1600 +. &0 -.84 +1.00 .
o —. 95 -.78 +. 68 -.95  +1.00

REDUCEDR CHI-8QUARED=E9.28

-25.8h -



LRwEY END KRN kk¥y
500 UTH4A

SCHOFIELD VES 8- FOSSIELY DISTORTED

COORDINY
ELEVATION

AZIMUTH

297  METER

al 7

E~SD E E+5D

IELD

SAE+000

2. 000E+001
7L AFIE+OD]
1. 748E+001
2. 429E--001
1.261E+001

URSCALED PARAMETERS—-

dencotes

fived valua)

4, 108E+0855
1. O08E-4+O0R
2.TEOE+FQO]
1.921E+05%
4, 474E+001

RESISTIVITY

DEFTH

1 2.00000000E+01 1 2. 00000000E+01
2 7.49075051E+01 2 7. A0T7S0S1E+O]
I 1.74510853E+01 3 1.74510852E+01
4 3.42897315E-01 1 I.42897318E-01
S 1.26084790E+01 2 - 29313763E+01

) VES

8~ FOSSIBLY

DISTORTED

-

OES e CHLT . —  MODEL

s 18 ,

-25.86c —



THOH

P

A "
=i

HI

i}

TIVITY,

Ly
pout

o

'—v’

'FHEEMT FE

f—y
i~
=

169

SCHOFTELD

R Ak

FIELD

VES

ODRTH

ELEN =26

xu
n

16

LaEaed

AR/Z2 (M)

.0

4,
6.
10,
10,
16.
20.
25.
20,
Z0.
40,
S0,
&S,
100,
100,
150,
1460,
250,
O,
SO0,
400,
=00
&GO
G0
1000,

0
bar
O
Q
0
O
(8}
0

0
Q
O
Q
0
Q
)
Q
s}
Q
8]
O

.0
L0
L O

0

1200,.0

1442,

0

AFF RHO

41.7
S91.6
73.4
86.1
2.0
92.2
9.0
105.0
108.0
112.0
118.0Q
122.0
“8 (9]

12Z3.0
150.3
154.0
155.0Q
186.0
202.0
208.0
221.0
201.0
186.0Q
18%9.0
220.0
228.0
210.0

~259a -




MARGBUARDT

STAT

st

v
I}

+ 5L D00E+00

2 +4, DOO0E+OOQ
= & SOO0OE+OD
4 +1 L O00DE+OL
5 +1.&000E+01
& + 32, 0000E+0]
7 + 2L E000E+O]

3

N

4.1

[y
[
o

&, ©

foey
A

3 s

ot
ENE

-
£

(=
e b

HIOOE+OL

[

OODE+O]

+ L, OO0O0E+D ]

WOE4+O]

OE+0O2
OOE+02

135
1&
17 44 OnE4+O2

18 +E.
19
r
20
= +1,0
-

o e

H

- .
23 +

1

2 7
= +.18
4 ~. 11
bR SR 4
& R
7 +. 12

REDUCED

WOOOERDT

+1.3
1

DOOOE+02

oE+DR
OFE+02

QDOE+DT

r l'\E_l_ "y T

L Sl RN

e

et ted B

+.18
+.31
+1.00
+.7

+.19
+.77
+.79

SCHOFIELD VES 9,ELEY=26EM

OBSERVED
+% ., Z840E+01
+&.ELZ20E+0]
+'7, 4770E+01
+1.1120E+02
+1.1140E+02
+1. 1960E+02
+1.2690E+02
+1 .. FO50E+02
+1 . EZ7S0E+0O2
+1.4220E4+02
+1,4F10E+02
+1 . S500E+02
+1.58&60E+02
+1.5960E+02
+1.9150E+02
+2, OR0O0E+07
+ 2. 2100E+02
+2 . O100E+0R
+1.8600E+02
+1.8F00E+02
+2 . Z2000E+02
+2.2800E+02

+ 21000 +07

+.11  +
+.19
+.78
+1.00
+.11  +
+.52

+1.00

CHI-SRQUARED=47.85

[~
.

1.00
+.74
+.1%9
+.11
1.00
+. 5

+.12

FREDICTED

+&.
+3,
+1.
+1.
+1.
+1.
+1.
+1.
+1.
+1.
+1.
+1.
+1.
+1.
+1.
+1.
+2.
+2.
+2.
.
+2.

+7

E

Seb227E+D1

T275E+01
LEFR2SE+D
QIT4T7E+OD
18Z0E+02
2I80E+Q2
2BILE+OT
S1S1E+02
2SBRT7E+OZ
I9R2BEFOZ
4TZOTEADD
S4PBE+O2
LE68E+02
TiI01E+0%
8S49E+02
FOIIE+YO2
QE644E+D2
OOO8E4+Q2
OI51E+02
OSP9E+02
ORR7ELDD
1400E+02
1681E+02

& 7
+. 36 +.12
+. 65 +.1%9
+.77 +. 79

+.52  +1.00
+. 38 +.12

1.00

+. 353

+. 35

+1.00

-259 -

LRESIDUALS
-4, 4TFFE+00
-9.8244E-01
+8.277SE+O0
+&. FSETE+O0
1897E-+0D
-5, S122E+00
1SO7E4+00
FHEZTE-0O1
1822E+00
Q750E+00

S1FE+O0
SP81E-02
- 3. 2039E+00
1489E+00
+ 3. 1390E+00
+8. SOZEE+DO
+1.1114E+01
+4, SGB10E-0O1
—F . 41 4E+00
-8.282&E+00
+5, QL ZTE+OO
+&5, 1 299E+00
= AL 2425E+00

WEIGHT FH
+5. 2T08E+00
+Z. 41 64E+00
+1 . 688ZE+00
+1 . 2062E+00
+1.2218E+00
+1.0&00E+00
+%.4158E~-01
+8., 9035E-01
+8. Q200E~-01
+7.4987E-01
+é4,EZ07E~-O1
+&.3113E-01
+4. 0Z28OE-O1
+5, PG27E-01
+4, 1 Z47E-01
+Z2.5047E~-01
+3. 1045801
+E.7SEIE~OL
+4, Z28E~-01
+4, 2448E-01
+3.1328E-01

+ELPILEE-0

+3.4383E-01



DCLA&G: X%#*ﬁ##% FRHD Sk¥dkxsk
COORSIMNATES: O O
ELEVGT’B : 253 METER
A2 TMUTH :
BH-&I E

1.5945-004

1.403E+001

SCHOFIELD

B+S5D

» 2E2BE+O0B

VES 9,ELEV=265M

» POOEIFITE+OD

1. Z22ZE+002 1.Z289E+002 1.459E+002
1. W“”F4ﬁﬁ” 2.074E+QODR 2. 212E+002
Z.OZ4E-QE0 7 O00OE+D02 1.618E+0QZS
L, ORHE~008 4, 927E-001 6. 1B2E+0O0S
ZLT7ETVERDOL S, 126E+001 bH.FPTEHQDL
Q. T N0)T 1.B49E+Q03 FLET77EADLZ
FIMAL UNECALED FPARAMETERS—— RESISTIVITY DEFTH
(¥ denotes fixed value)
1 1.40470869E+01 1 1.4047086%E+01
2 1. 388499 E37E+LE 2 1.38B&69927E+DZ
= 2.07407153E+02 ) 207407 IEZEH4OR
4 7L O0O0O000E+GE 4 7 L ODO000O0GE+OD
& 4.92&90484E 01 1 4,92680484E~01
& 56F154E+01 2 u.174949 FE+Q1
7 1 4D=°u AE+DE =
SCHOFTELD VES 9,ELEV=265M
+ DEZ e CHLZ - —  MODEL
== 1 E RS
5 o
. l
- - — “‘“:“quﬁ+qxﬁ¥44-!
- S PRI T S, woy o
- + %:%?ﬁ“f
R = =
b ®
!"'!4} . T :«}‘:
bomd i
i
L]
l;} - J L i_m 1 I
Ll i 1E s TG L il
HE- 2 DR DEFTH

"‘Z§¢qc bt



[

I 1
—
(K9]
Al

Ll 163

SCHOFIELD

FAKW FIELD

WES

18, ELEW==418M

DHATH

TEo0

_
(RN}
=

HE. 2 (M

LB

AEB/Z2 (M)

3.0
4.0
5.5
10.0
10,0
S. 0
16,0
20.0
30,0
0.0
40,0
0.0
&£5.0
100.0
100, 0
1450.0
200,0
250.0
D, 0
SIS ]
400, 0
S00,.0

.
ES0. 0

2000, 0

AFF RHO

117.0Q
122.0
1246.0
156.0
145.0
154.0
146.0
162.0
164.0
157.0
157.0
157.0
159.0
145, 0
144.0

DL O

.ol

121.9

e T
1..'_\_1- -

171.64
129.0
142. 4
15Z.0
172.0
192.0
209.0
209.0
266.0
09,0

224,00

-15.10a ~




MARBUARDT STATISTICS:

MOE OO0

VOOE+O0

+1 . ZO00E+0]

- EOOOE+DT

QRN U]l
+
ey

HOOE DT
QOE+HOD
JEADR

145 +7 0 E+OD
17 +4, DE+OD
18 +3. DOE+CGR
1% +&5. S000E+DD
20 +8. 0000E+0O2
21

e

249 +2, 0000E+F03

CORRELATION MATRIX:

SCHOFIELD W

OBSERVED
+1 . O1LZ0E+0D
+1. 0S70E+OZ
+1.1780E+02
+1 . EZS10E+Q2
+1.4%350E+02
+1. 361 0E+02
+1.5100E+0C2
+1.S2BOE+O2
+1.5280E+02
+1 . S280E+03
+1.5480E+02
+1.4120E+02
+1 .. 2350E+02
+1.19230E+02
+1.2280E+02
+1.2900E+02
+1.4260E+02
+1.S300E+02
+1.7200E+02
+1.9200E+02
+2,0900E+02
+2 . 6600E+DZ
+ALQRO0OE+DD
+5. 2400E+02

1 2 A 4
1 +1.00 +.45 +.17 +, 06
2 +.45  +1.00 +.47 +.15
A +.17 +. 47 +1.00 +.47
4 +. 085 +.15 +,.47  +1.00
S +, 85 +.74 +, 30 +.10  +
& - EE -.77 -. 87 —. 51
7 +.17 +.46 +.90 +.76

REDUIED CHI-SQUARED=13.737

ES 10, ELEV=418M

FREDICTED
+1.0133E+02
+1.0577E+02
+1.1826E+02
+1.32193E+02
+1.39S8E+02
+1.,446%E+02
+1.4908E+02
+1.5381E+D2
+1.3475E+02
+1.829TE+02
+1.4901E+02
+1.3B36E+02
+1.2691E+02
+1.2412E+02
+1.2402E+02
+1.26EZ8BE+02
+1.Z57BE+02
+1.48%1E+02
+1.7163FE+02
+1.9487E+02
+32RATFTE+OR
+2.61924E+02
+2., 9ELLE+0D
+3.2826E+02

S =) 7

+.85 - 33 +.17
+.74 - 77 +.44
+. 30 -. 83 +,.90
+.10 —. 51 +.7&
1.00 -. 54 +. 30
-.54  +1.00 -.7b8
+ 50 —-.7E 1,00

-25.1ch -

LRESIDUALS
—-2.9920E-02
~4.STI0E-02
~Z.9136E-01
+2, E328E+QQ
+2.7347E+00
~5.Z11SE+CQQ
+1.2723E4+00
~6.65087E~01
—1.013BE+00
~8. 1893E-02
+3. 7408E+00
+2. Q145E+00
~2.78TEE+Q0
— 3. BLK0E+0Q0
-9, 90E0E~-01
+2.0274E+Q0
+4, 7803E+00
+2.6714E+00
+2., 1324E-01
—-1.49ZFE+Q0D
-7.15611E+0D0
+1.32538E+00
+4 . 954 2E4+00
-1.3148E+00

WEIGHT FHN
+2,0294E4+00
+1.8&840E+00
+1.S007E+0D
+1.1410E+00
+1, Q1 1ZE+Q0
+1.1243E+00
+F. 1 335E-01
+8.9196E-01
+8.9196E-01
+8.2196E-01
+8. 6F0568E-01
+1.0445E+00
+1.36S4E+O0
+1.458FE+00
+1.Z810E+00
+1.2915E+00
+1.0241E+00
+8.8963E~01
+7 . QZ94E~01
+5. 65493E-01
+4.,7L76E-CL
+2.94Z3E~01
+2,1811E-01
+1.98328E-01



10E+G2

DCLAG: #dxdxidsk END dotdchkgdkk SCHOFIELD VES 10, ELEY=418M
COORDIMATES: © O
ELEVATION @ 418 METER
AZIMUTH H
BE-SD B B+SD
Q.297E+OO0L Q. EAZEFOQOL 1. 0O00E+0Q02
1.588E+002 1. 628E+002 1. 667E+0072
1.07ZE+002 1. 11 2E4+002 1.184E+002
4, Q7 7E+DOO2 5. 3HREH002 S5.7F1IE+ODR
2. ES1EE+0O00 2 G20OE4Q0O0 . Z88E+OO0
FZLRT7HBESDOOD] JL997E+QO] 4. 878E+001
2.7V EERCOR ZL.04T7E+O02 ZLF4EE+Q02
FIMAL UNECALED PARAMETERS—— RESISTIVITY DEFTH
(¥ denctes fived value)
1 G . 5426867 65E+01 i Q. EAREBLTEE+O]
2 1.62934947E+02 2 1. 625Z4947E+02
= 1.11237818E+02 3 1.11237818E+02
4 5. ZEB8ES02FE+0R 4 . ZERESOITE4Q2
5 2.92049881E+00 i Z.F2049881E+00
& FL99ET7T74TTEFOL 2 4.,.28882425E+01
7 Z.04T70206BEFD2 K Z.475903
SCHOFITELD VES 10, ELEV=418M
+ OBES e CALC - — MODEL
T
ii
e 1 EEE
!_._
- T T T T T
F et
- | A

e e e | T

P 1T &ﬂ,

| _J Lot W I R S nl oy .

o I ’ L L 108 e WeTele ol
x FE-2 O DEFTH

e

i

-25.10c —~



1 [

SCHOFTELD

RAKW FIELD

WES

0oRATH

11, ELEY

=5 EM

_
—
st

=

S’

HE.-~2 (M

THEE

p—
T

}

e’
-
s

i

=

AR/ Z2 (M)

2.0
4.0
5.5
10.0
1Z2.0
12,0
20.0
0.0
0.0
50.0
65,0
100.0
100, 0
130.0

00,0
400, 0
SO0.0
50, O
BO0.0

10000

1200,.0

1200.0
&HO0, 0

D00, 0

AFF RHO

41.6
45,9
55.1
69,0
9.6
T2.7
s51.4
61.2
71.5
&£9.0
81.0
112.0
105. 0
131.0
171.6
216.0
211.0
250.0
273.0
270.0
240.0
AR50

Jr N vy )

208.0
205.0
180.0
164.5

-2S. Hla—




MARCUSRDT STATISTICS: SCHOFIELD VES 11, ELEV=IZE6M

X OBSERVED FREDICTED “RESIDUALS WEIGHT FN
1 . DOODE+O0 +3. 7S10E+01 Z.71IFE+01 +5. FOZSE-01 3. 9450E 00

= COQOE+OQ0 +4, 1030E+0] +4.1474E+01 =1.083ZE+00 +I3.2971E4+Q0
A +& . SO0O0E+00 +4.9690E+01 +5.17352E+01 *4 110ZE+00 +2. 24B0E+00
4 +1. ‘""f'Jf"ﬁE-i"!")l +65.2220E+01 +5. FORFE+OL - 1292E+00 +1.4338E+00
3 +1.3000E+01 +h. 2TEDE+OL +6H.0171E+0] +4. 125EE+00 +1.4092E+00
b +2 UUUUE+01 +5.3010E+01] +5.6276E+01 ~&.1994E4+00 +1.9733E+00
7 HOC0E+O] +35. 2840E+01 +5. 1270E+0] +1.6461E+00 +1.,9880E+00
8 +e QE+O] & 1T7E0EAO] +5. FFLEE+DT +2.8731E+00 +1,4566E+00
9 +&. SO0O0E+HDL +7 . 2460E+01 +7 . 228SE+01 +2., 40858E-01 +1., O572E+00
10 A1 O00O0E+DR +1.0110E+Q2 +1.02886E+02 ~1.4329ZE+00 +5. 4204E~01
11 +1.TUUUL+U +1.2610E+02 +1.2600E+02 +7 . 60835E-02 +I2.4907E-01
2z +1.6520E+02 +1.7087E+02 -Z.4455E+Q0 +2. 0ZEBE-01
3 +2Z2.0800E+02 +2. 149 1E+02 ~3.3227E+00D +1.2830E~01
14 +2. AE40E+0QD +2.A4034E+02 +Z2.E7T71E+Q0 +9. 1423E-02
13 +2.6F10E+02 +2. 8E8SE+D2 +b6. Q7 HE+OD +7 . 6ES0E-02
& +&.5unu”+n? +2.6610E+02 +2LES20E+00 +4.,0974E+00 +7 . 8EBBE-0Z
17 2. 0000E+D2 +2. BLGOE+OR +2. 4E8IE402 ~4., Z6ETE+O0 +F . GRE7E~QZ
18 +1. thHE+w- 2L 2ETOEFOR +2.2924E+02 =2.9330E+00 +1.1192E-01
17 +2., OS00E+02 +2, 0206E+02 +1.2BLLE+OD +1, 220BE~01
20 +1.8000E+02 +1.8131E+02 =7 . Z008E~01 +1.7131E~-01
21 +2. "’"""’”'r'l"f‘"' +1.6450E+02 +1., 5280E+02 +1 . 0FE2E+00 +2. 0512E-01
CORRELATIOMN MATRIX:
I 4 o & 7 8 9
1 - 00 -.17 -. 08 +.93 +. 48 -. 49 +.1&
I +1.00 +. 350 +. 23 —. 67 -. 78 +. 99 - 8&
4 +.350 +1.00 +. 63 - 2 -. 44 +. 9% -
5 +. 23 +.63 0 +1.00 -.11 —. 20 L -.76&
& —. 67 -.24 -.11  +1.00 .67 ~.bb +. 22
7 -.98 —. 44 - 20 +.E7 41,00 ~-. 95 +. 40
& +.99 +. 59 +.27 —.b& -. %6 +1.00 - 05
-. 45 ~. 98 .75 +. 22 +.40 -.35 +1.00

REDUCED CHI-SGUARED=18.89

-2S. flb-



DCLAG: ddisdxd
COORDINATES: O

ELEVATIOH
AZIMUTH

e
<

E-SD

RLT7ERERLOL
1,67 ZE+001
ZLH4QE+002
1. 165E+002
1.98%E+000
1. 45784000
1.079E+00]

1.214E+002

Sy,
URECALE

s i

g sd e U s e

¥ END kdokdokdoky
9]

36 METER

E

. 182E+001
2.000E+002
ZLO051E+001
5.287E+002
1. Z1&6E+002
2.6ST7E+OQD
2. 320E4+000
2.167E+001
2. 149E+002

D FARAMETERSG——
ved value)

ZL.18EE5102E+01

Z.0a095278E+01
S.2871Z2178E+02
1.31586517E+02
2.857017650E+00
2.EA2018281E+00
2.156B26516E+01
2. 1492ZE07Z2E+02

SCHOFIELD VES 11,

E+8D

J.6FBE+OO]

5. 564E+001
7. 87RE+Q02
1.486E+002
DL S49E+000
AL AETEEHDOOD
4. 35FE+Q0]
Z2.804E+002

ELEV=256M

Uy L b)) e

RESISTIVITY

3. 18278102E+01

. 08095278E+01
S.28713178E+02
1.31586517E+02

B R e

DEFTH

2.65701740E+00
4.FT7720041E+00

2. 866454620E+01
2.415868534E+02

SCHOFIZELD YES 11, ELEVY=255M
+ OBE=D CHLEZ - — HMODEL
e 1 3

et

]
1A

[EEEE




1HEE

[y
=
Y

143

SCHOFITELD

FHAKW FIELD

WES 12, ELEV=342M

ODATH

e

FFARENT E

18

=S THee

AB~-2 (M2

XS
=
[y

oy
™

!

AR/ 2 (M)

2.0
3.0
4.0
6.9
10.0
10,0
&.0
20.0
0.0
TQ.0
40.0
£5.0
100, 0
100, 0
1460.0
200.0
S00.0
00,0
IOQ.0
400, 0
SO0 0
&HES0.0
e00.0
1000,0
1000.0
17500, 0
1500.0
2000,0

AFF RHO

43,2
S1.5
59.0

Z.0
85.7
88.9
?4.6
?6.4

2.0
89.0
79.6
&65.0
a8.0

=
d7.2

61.5

79.2

2.0
137.0
104.0
127.0
148.0
154.0
159.0
183.5
187.0
191.0
176.0

84.0

-5 12a-




MERQUARLT STATIGTICS: SCHOFIELD VES 12, ELEV=3E42M

X ORSERVED FREDICTED WRESIDUALS WEIGHT FHM

1 + 2, IO GE+O0 +4.1780E+01 +4.1693E+01 +2.,0874E-01 +3, 2252E+00
= +2 L GON0E+OD +4,9800E+01 +4,9899E+01 -1.9834E-01 +2. 270Q1E+0DQ
3 +4, . T0EODEFD] +5. 746SE+01 ~7.1018E-01 +1.7291E+00
4 +&.S000E+DD +7 . QS90E+O] +7.1085E+01 —&.7246E-01 +1. 1298E+00
b +1.;J0uE+w1 +83.2870E+01 +8. 137ZE+01 +1.8067E4+00 +8.1979E~01
& +&8.8190E+01 +8. 7E66E+DL +9. TZFTE-0O1 +7 . 2E8BEE--01
7 8.9870E+01 +8.7097E+01 +Z, 0BBIE+OO +4. FTOSE-O1
& +7 W G440E+D] +7 . 9864E+01 -4, 4793E+00 +9 . 5250E-01
G +&H. BE7OE+D] +7 L O070E+D1 ~2 . 4865E+00 +1.;944E+uu
1 ) +5. S8I0E+0] +5. BEZ20E+01 +4,674FE+00 +1.8062E+00
11 >E+ﬁ2 +4.9820E+01 +4.86486E+01 +2. Z1T72E+00 +2. 2682E+00
12 SININIE 2N +5 . 35E0E+0] +5. 9555E+01 —1.1193E+01 +1.9L””E*HH
17 ‘QJE'U” +6. 8Y80E+01 +7 . 0224E4+01 -1.8027E+00 +1. 1832E+00
14 - HOOE+O2 +1 . 1500E4+0202 +7, 70OBOE+D] +1.5883E+01 +4. :57WE—H*
15 +4 . DOE+OZ +1,1920E+02 +1.,2047E+02 -2.8235E-01 +3.9556E~01
16 +EL 0 DEA+O2 +1.S0B0E+0D +1.3984E+02 +7 . 270OIEFQ0 +2.AT7STE~0O]
17 L SOOOGE+OR +1.54690E+072 +1.6177E+02 =3, 10Z4E+0D0 +2.2869E-01
i8 COOOE+0D +1.6200E+02 +1.7&13E+02 -8, 72ERE+Q0 +2.1452E-01
1% +1.8700E+02 +1.,.B544E+02 +7 . 2674E-01 +1.6099E-01
R +1.FICOE+OR +1,8495E+02 +3. 14690E+00 +1.,5432E-01
= +1.7&00E+02 +1.7328E+02 +1.5458E+00 +1.8175E-01
N +8., 4000E+01 +1.S301&E+02 ~7.873%E+01 +7 . 9788E~0O3

CORRELATION MATRIX:
1 2 Z S b 7 8 ?

1 +1.00 +. T35 +.2 —. 04 +.96 -.44 +.22 +.04
2 +. 53 +1.00 +.54 —.11 +. 70 -. 84 +. S5 +.12
= +. 221 +.54  +1.00 R | + . A0 -.84 +.98 +. 33
3 —. 04 -. 11 — 3 +1.00 —. 04 +.2 —. A0 —. 99
& +. G4 +. 70 +. 50 - 06 +1.00 -. 58 +. 351 +. 04
7 ~u &% —. 85 ~. 84 +. 2 -.58 +1.00 -. 8% -. 22
e +, 02 +o 55 +.58 — .40 +.35 -.83 +1.00 +.473
9 +. 04 +.12 +. 53 —. 97 +. 04 - 22 +. 43 +1.00

REDUCED CH1-SQUARED=E0.31

-25.i2b -



LCLAG: HEREdr ERD ¥ddddddoy
COORDIMATES: O O
LEVATION @0 342 HMETER

AZIMUTH

E—-8D

2. 467E+001
£, PO

2LEE2EDOL

1.47&6E-001

oE LT 0]

[ RV RS A W

B

ZLA406E+001
1. 044E+002
Z.490E+001
& OOOE+OOR
2.SETEFQOL
1.3297E+000

1.6Z2E+001
8.298E+001
2.73BE+OOR2

1.007Er

195400

(=R
e 2

FINAL UNSCALED FARAMETERS--
(¥ denctes fided value)

FLA08T7IE1I0E+OL
1.04448748E+02
2.4898871%E+01

e
M
-~
o
=
o
=
'._»
=,
-
=
-
&=
{8
i
[
m
L
+
X
o)
»
)
3

2. 83696041 E+01
1.29468135331E+00
1.63171813E+01
5. 22847824E+01

2.T7IT7RALEZEAOD

U NS IO

SCHOFIELD VES 12,

ELEV=242

SCHOFIELD VES 12,

E+SD

4. T702E+G0]
L ER2TEFO02

4,755E+001

4, Z61E+003
2. A484E+000
2. 518E+001
1.228E+002

7 7F9FE+0O0E

FESISTIVITY

D.A05T7IE1I0ERQ]
1.04448748E+02
2.48288719E+01

........

2.53696041E+01

W s L By e
o>
m
+
[
t3

ELEV=342M

DEFTH

1.39681351E+00
1.77129948E+41
1.00698777E+02
4. 7449T402E+02

g5 i BY o

+ DBES

MODEL

Fiks~:

]
ey

L 1 E G

SR

DEFTH
-2S.12¢ —

L




1 B &5

HH =T

-

Lu 114

e R

SCHOFIELD

FAKW FIELD

VES

DARTH

ELEV=2E2M

13,

14

,__
|
-
i
ey

AHE.~Z THMD2

| B8R

AR/ Z (M)

2.0
I.0
6.5
10.0
20.0
10.0
20.0
20.0
0.0
40,0
63.0
100,90
1000
160,90
2000
T00.0
I00.0
AQ0, 0
S00.0
&EL0, 0
SO0, o0
1000, 0
1000, O
1200, 0
1600, 0

1750.0

AFF RHO

48.5
S596.0
71.0
73.2
69.0
69.2
65.2
6Z.0
62.0
60.0
6.5
83.2
8l1.6
124.0
148.0
201.0
187.0
224.0
241.0
264.0Q
267.0
254.0
242.0
251.0
261.0
124.0

-2%.13a—




MAROUARDT STATISTICS: SCHOFIELD VES 13, ELEV=26ZM

X OBSERVED FREDICTED LRESIDUALS WEIGHT FH

42 DDOOE+O0 5. FREDE+O] +5.2142E+01 +1.9967E-01 + 2. 6Z28TE+00
+ 5. DO00E+D0 +4, 5E80E+01 +4.,G790E+C1 —1.1267E+00 +2.FR2E2TEFQQ
+3.7410E+01 +5.6170E+01 +2.1590E4+00 +1. 6924E+00

+5.9170E+01 +0.F0H4E+01 +2.1293E-01 +1.5931E+O0
+o.B7Y0E+O] +Z.7458E+01 —-2.9890E+00 +1.7FE2E+00
+5.EF00E+O] +35. ZEE2BE+CL +1.061ZE+00 +1.9212E+00
AL, OODOE4O] +5. 2160E+01 +5.1148BE+01 +1. O22E+00 +2L0S13E+00
&L SOD0E+D] +3. HOEHD] +5.5788E+01 —1.A4273E+00 +1.8318E+00
$ ' +7 ., 450TE+0] —2. 7EBREADO +1 . 06EFE+DO
SRR +1 . OPF0E+GE +1.0F02E+02 +7.9740E-01 +4,.5212E-C1

1. OOnoE+OD +7 25

COOOERDD +1.E120E+02 +1. 3000E+02 +9.1101E-01 +3.2428E-01

DOEA2 +1.7820E+02 +1.7372E402 +2. 5128E+00 +1.7576E-01

L Pl e o QW O i kYo
ied

1

1

1

1 B0 +2. 12408402 +2.0&618E+02 +35. 38218400 +1.2256E-01
14 AR +EL2FEOEFOT +22, 2F0EEA02 +2. BRESE-0 +1.0588E-O1
173 A00E4OD2 +2.5150E+02 A2 48T TEADZ +1.0868E+00 +8.8541E-02
14 +2.5440E+02 +2. SEETEAOZ —4, &0388E-01 +8.&241E-02
17 +2, 4200E+02 +2, B1&TEADZ =, FPT0OE+O0 +9 L SEOEE-02
13 +2.S1I00E+D2 +Z.EZ18IEHOR +7 L EETZESOD +8.859TE-02
19 +2 . &1 O0E+0T 2L 07 E0EA02 +2.061ZE+C +8. 12F4E 04
26 +1. P5E8E+GE —H.5841E-0 +1.4830E-01

s 4 pa & 7 g G

72 +. 51 +.11 +, 05 41,00 -, 52 + . 33 -1
1.00 +.55 4.2 i i U8 +.7& - 73 +.57 -. 18
SH 0 +1.00 +.58 + . A0 +, 54 -, 23 +, 97 - 53

2 +.58  +1.00 +, 7% +,12 -. 44 +.4& -. 98
160 +, B S S 4 Te +. 05 -~ 25 +. 25 -.85

7 ¢ +., 54 +.12 +.06  +1.00 —-. 56 +. 56 —. 10
7 -9z .4 - 23 -. 54 +1.00 -9 +.41
59 +.99 +. bé& + .35 +. 36 -. 23 +1.00 - &
g R -. 55 -. 833 - 10 +. 41 —. 6D +1.00

REDUCED CHI-SQUARED=12.88

-25.(3b -



DOLAGy sk
COORDIMATES: O

ELEVATION = 2
AZIHUTH :

E-GD

FLEB1EAQ00

:“)()‘)
40

. {.)‘ 5":

FIkal UMECALE
i

=4

il L

LU

0

* ERD
0

LSS RS

262 HMETER

B

2. 683E+Q0Y
b A4 6E+0O0]
ZLE03E+001
& DNOOE+O02
Q.IT7AE+ODT
T.F19E-001

« ZFOE+OO]
Z.A478E+001
ZLOI2E+00Z

D FAR
xed

METERS—-
valu@)
2. 6BIEHR48E+01
6. 4459978532E+01
3.5044654DE+01
9.?74 67? E*wl
7.9189826FE-01
1.29013534E+01
LAT7E4E22ZF1E+01

FLO1R2E2E002E+0ZE

ELEV=262

e
\.-J

=108

ZI
('ﬁ

FIELD VES 17, ELEV=Z&ZH

BE+SD

LEHIEE+A001
LAOIE+SGDY
L BEEE+001
L DSAE 00T
1. 600E+007
Z.888E4+0Q00
2L.HEIGE+QO1
T 391E+001
b FFAE+DOOD

Lt 4 B RN

RESISTIVITY DEFTH

2.68ET6R46E+01
&H. 445205 2E+01
E.8505446544E+01

& OOO00D0O0E+OT

FLATAEETIIE+LDY

U o o b3

o oy EemeLaE
7. 91E9B2ETE~D

i o= LA N Yo

1 1
2 L SEPIEELIEERO
- 1
et -
4 -

CHLC - — MODEL

B

2 O0OR DE

-lSa3¢ —




A et

163

SCHOFTELRD

FRAK FIELD

WEZD 14,

OATH

=caaH

e

_
%
X

HE- 2 (M2

GIEE

| 8oEE

AR/ 2 (M)

2.0
3.0
S.0
6.5
10.0
1Z.0
10.0
S.0
20.0
0.0
40.0
T0.0
40.0
65,0
80.0
100.0
1Z20.0
100,00
L0 0
160.0
SO0 0
00,0
ZO0,0
a0, 0
=500, 0
&S0.0
1000, 0
1200,0
1CG00 .0
1300,0
1600,0
2000, 0
EEO, 0O

L0

AFF RHO

10.7
11.4
16.1
20,2
28.2
24,3
25. 4
J1.2
40.4
42.0
44,4
49.0
91.0
S50.1
51.0
596.0
64.4
76.0
89.2
102,35
112.0
151.0
149.0
166.0
175.0
178.0
178.0
188.0
192.0
205.0
169.2
179.0
169.0

142.0

PR R

—-15.14a —




MARCUARDT

=T STICE

v
I

OOO0OE+O0

SCHOFITELD VES

BESERVED
+1.6450E+C1
+1.7530CE+01
+2LATSOE+O]
+3. 1060E+01]
+4 . TEE0EFO]

+5. 2730E+01

. BETOE+O1

14, ELEV=280M

FREDICTED
+1.5953E+01

+1.8229E+01

+2.51866E+01

+5.09F1E+01

+4, Z409E+01

+5 . F024E+01

+éH. BELIHE+DT

WRESIDUALS
+3.0Z18E+00
-3, 9880E+00
—1.6820E+00
+3, ZETEE~01
-1.3&92E-01
+1., ITGOE+00
44 EROTE+CD

WEIGHT FN
+7 . 5856E+00
+é& . LEBOLHEFDD
+3, Z514E+Q0
+2 . 1280E+0Q0
+1.0924E+0Q0
+7 . 2835E-01
.4._4_ ,t- OOL_{ \1

N e O s LA b)) e

- OE +7. 1340E+01 +7 . BEIEE+OL ~ T RLREE+OO
v, b, OOOOE+01 +7. 5410E+01 +7 . BOTTE+D 1 +4. A6T1E-D1 +3. 61 01E-01
10 6. EOO0E+OL +7 L EEIOE+O1 +7. A7EBE+01 ~%. 7812E-01 +3. 7YPLE-O1
11 +7 . ABTOE+O] +7 . ST IOE+( —1. 20OT2E+O0 +T, bEETE~01
12 +B, 2170E+01 +8. 1BESE+01 +T. 47 ZEE~-01 +3L O40SE-01
17 +9. 4490E+01 +3. SORBE+01 ~5. &942E-01 +2. 2FFAE -1

14 +1.097CE+OD +1.0911E+07 +5, TROAE 01 +1. 7059801
15 +1 L ETE0ESRGE +1. 2643E+02 +oHLHETOTE-D] +1.286868E-01
14 1. &160E+02 +1., 593 “%+U? +1.Z91EE+00 +,.dé).Em02
17 41 L B0 OE+QR +1.7975 +1. 38485001

1z +1.8900E+02 +1.91%UE+U; "8.#@48E~u1 +3.&?8q5m17
19 +1.9T00E+0E +1.9850E+02 —2.Q0EIE+OHO +5.5114E~02

+1.9TODE+OR +1.74B6E+02  ~9.620ZE-01 +5. 51 1AE-02
+2. OTF0E+02D +1.8541E+02 +8. 5751E+00 +4., 9I7PE-OT
+1. 6F20E+OR +1.7904E+02  ~E.B154E+00 +7.171CE-0Z
+1. 7F00E+02 +1. 72OSE+O2 +7. BBRZE+QO +6. 407 2E-0Z
+1.6900E+02 +1.&B0OTE+Q2 +5.7315E-01 +'7 S7FE-02

LA
+1. GRODE+OR +1.6&TAE+OZ ~2.9288E+00 7. BEESE-QT

CORRELATION MATRIX:
1 7 4 5 & 7
100 - RS =10 = 04 +.89 o+,
DE 1,00 468 +.29 -.49 -,

L (D~

1 2
= — Q
4 - .88 H1.00 4.6 -2 —. &0
5 - .29 +.&T 41,00 - 0B -, 24
& o+ S ~.08  +1.00  +.54
7 -+ —-. 98 - &0 - +.54  +1.,00
2 - +1 .00 +.74 +, EE .47 -.9
| el
o

~d o)l

- b& -. 99 = 7 +. 20 +.

ED OHI-SOUARED=12.93

L
FEDUCED OH 7

~25.144 -



DCL My
7

COORLIMNATES:

ELEVATION
AT THUTH
B G

B

LR

F Il
(%

: DA S 8
o0
: 28¢ METER
.
:
B

AETE+OO1

TI7E G0

1.470E+001
DL O0OE+DOD
2.771E400L
4, 021E+002
1.56%E+C

2.T7A0E+S
6. 12564
2.501E+001
1. 6&66E+002

LED FARAMETERS--

value

d

(._‘.::

1.446%9C0532E+01

2.7707148EE+01
4 QRDA2ASLE4OT
1.55870150E+02

207401 210EA00

& 12888525E+00
2E18T7E+OL

E.50103

1.&656540787E+02

SCHOFIELD VES

o

+5D

1.616E+001

n

FP4EA002
HE+O0F
12E+002
- 1SEE+QDD
W S27E4+001
« DA EEFO0R

LEITE4ODE

o]
w3
-GS

P—*\.\I\QL

[ N LY I = S g

RESISTIVITY

Ao Lo Fin Y= ]

1. 4469055 2E+01

L O0O000000E+02
2.7707148TE+G
4, 0206245 HE+0D
1.56870130E+02

Ui s e P -

14,

g s
LEV=280

DEFPTH

8.

B304 R e

mOTROTIOEN A L
QPRI we R A s |
-r
s @

SOHOFIELD YES 14, ELEV=280M
+ DES CEL T MOTE L
e
A |
} U P VORI :ijr“
3 : , bt T e,
e
’ ’?{ o f
z o !
FUEE I |
b
)
N S B

2.740T1210E+00
&Y 19734E+00

OOS20283E+0T




1 S5

PR N5

SCHOFTELD

FHI

FIELD

VES 15, ELEV=413M

ORTH

WE[EE]

L 3 E

AR/Z2 (M)

2.0
3.0
4,0

[~ Y]
10.0
10.0
20.0
20.0
Z0.0
40.0
65.0
100,00
100,0
160.0
200.0
S00.0
IO0.0
400,00
&S0, 0
1000.0
1200.0
1600.0
2000,0
2488.0
2915.0

AFF RHO

40.0
9.8
42.95
S3.
&6.7
67.5
101.0
125.0
124.0
129.0
1Z6.0

132.35

141.0
142.5
152.0
198.0
158.9
184.0
260.0
209.0
289.0
238.0
Z54.0
410.0
I8Z.0
250.0

-2S5.14Sa —




MARBUARDY STATISTICE: SCHOFIELD VES 15, ELEV=41EM

X ORSERVED PREDICTED ZRESIDUALS WEIGHT FM

1 +5 L QOOOE+00 +3. 1990E+01 +7. 1E17E+01 +2., 10S1E+0D +4. 487 2ZE+QD
2 GOOCE+OO +T. IBTOE+01 +3. 24TBE+01 =2, OILEEE+00 +4 . SERSE+0D
it +T . ZIPOE+O1 +7. 4T91E+01 —1.1B11E+00 +T. 9T 4TE+OD
4 +4. 2ES0E+01 +4, 167EE+01 +2, 0612E+00 +2. SEZEIE+00
5 +5. ZAS0E+01 +5, ZEOTE+O] -8.5965E-01 +1.61T4E+00
& . +7 . FETOE+01 +8. 07 ZEE+01 ~1.1227E+00 +7. 2057E~01
7 OE+G1 +5.8790E+01 +9 . BOSEE+01 +2 . 7ESFE+00 +4. 7OS2E-01
& QE+01 +1.0280E+02 +1.0417E+02 —1.Z3H1E+00 +4, 3453801
g OHOE+D 1 +1. 0840E+02 +1. OSBSE+DR ~4 ., 1686E~01 +7, FOBOE-01

10 QOE+OZ +1.0560E+032 +1LOSETE+OE +2.5E6FE-01 +4.1179E-01

11 OOE+O +1.0670E+02 +1.06LLE+OT +7.67S1IE-OR +4,OZTEE-01

17 OE+0Z +1. 1ZBOE+0Z +1.1424E+02 ~E. 9O4TE-01 +73, S4SFE-01

17 ST CODDEHOZ +1. 4QROE+0Z +1 4ITTE+OD +3 . 2EOTEHO0 +2. 090BE~01

14 41, TRLOE+O2 1.7470E+02 -1 .S09ZE+00 +1.5504E~-01
= +2, ATPOE+0D +2 . A040E+0T +1 . 150TE+00 +7 . 7GETE-OT
& +2 . 8FDOE+OT +E. OZFSE+OR ~5. 17 EBE+Q0 +5. 4981E-02

17 +7. FBONE+DD +3. EFA4E+0R ~4, 270TE~D1 +4. 0195E-02

15 +T. SAOOE+OT +T. E1FAE+D2 ~2. RAZTE+OD +T. EHAEE-OF

19 +4, 1O00OE+0Z +3. THTEEFOR +8, 2O04T7E+DO +2,7I17E-0Z

el +3. BEOOE+0D +3. TSEAE+0R +1. BEFIE+OD +3. 1 TOSE-02

2 43O 1EOE40T +3 L GOOOE+OD +7. BTERE+OD ~T. BFOBE+0D +T, 74BLE-0T

CORRELATION MATRIX:
v it 4 5 & 7 a 9

1 +OT7 O k.14 4004 +,0F 4+.49 —.2& +.16 = 03

2 +1,00  +.63 4,22 4,13 +.85 -.89  +.66 -.14

z 6T 41,00 +.56 +.I5 +.41 -89 +.99  —.3

3 +, 22 +.56& +1.00 +.85 +,13 - .58 +. 68 -. 8%

3 . 175 +. 35 +. 85 +1.00 +. 08 - 2% +. 44 -1.00

& .85 4,41 .13 4,08 +1.00  —.67 +.44 -, 0%

7 — B9 .89 —.38  —.R23 —.67 +1.00 -.89  +.2%

2 tobb 4.9 +.bE 4,44 4,44 -89 +1.00  —.47

% ~ 14 -3 .89 —1.00 © —,0%  +.24 —.47 +1.00

-25.1Sb -



oy
Lé
o
=
2
%
e
Lo
03
™y
1
I
-]
I
fu—y
M
Py
i
P
o
<
7

r

ES 15, ELEV=413M

YT _ WIS
ELEVATION : 417 METER
7 IMUTH H

-0 B B+8D

ZL076E+001 ZL216E+001
1.54028E+002 2. 014E+Q02

7 W 7TASE+ODT 1.151E+002
5,53 E+wu” T AEGE+QOD
1. 000E 4. 297E+232
| 22PE A+ 4 FETE O
2. 450E+001 6. 728E+001
1. HUSF+HUE 2.091E+002
1.973E+007 8. 148E+004

FIMAL UMSCALED PARAMETERS-- RESISTIVITY DEFTH
(¥ denptes

fived value)

1 ZL.0T7ECEFTREFOT 1
= 1.94218743E+02 2
= 7.74437748 HE;+!)1 =
a = 53:[!84{\.\1& ERR &4
3 1.0 CODOE + 00 ]
& 4., EL\J,_n..‘ SR 1 4, FEEEEQGIEADD
7 2.45978059E+01 2 2.88264585E+01
& 1. 09856076 +02 A 1. 38ERZSQRE+QT
7 1973221 062E+07 4 211185931 2E+07

SCHOFIZLD VES 15, ELEV=413M

+ ORS CHELC s - MODEL

I

1
i 18

S DR TERF TR
~-1S.145 e —




1 B

SCHOFIELD

RAK FIELD

VES

16,

OATH

ELEV=23VM

_
i~
&=

FAE.~2 (1)

=)
L

ot
=

AB/2 (M)

2.0
S0
4.0
&£, 5
10.0
10.0
20.0
20,0
Z0.0
40,0
65.0
100.0
160.0
100.0
1460.0
200, 0
250.0
Z00.0
a400,0
400, 0
=500, 0
&E50.0
GO0, 0
10000
1000, 0
17500, 0
1400, 0
2000, 0

AFF RHO

14.7
12.6
15.3
22.0
30.0
Z1.95
47.0
48.5
58.9
S56.0
S50.3
54.0
68.0
70.0
88.0
96.0
102.0
102.0
117.0
117Z.0
111.4
118.8
127.0
136.0
148.0
137.0
155.0
178.0
1946.0

-25. 1 6a—~




MARGUARELGT STATISTICS: SCHOFIELD VES 16, ELEV=IZETH

b4 QRESERVED FREDICTED WRESIDUALS WEIGHT FN
1 +22. DOOOE+OD +2,2920E+01 +1.6872E+01 +2. 6TE9E+OL +5. 44T4E-00

2 +2. DO00E+OO +1.,956550E+01 +1.9778E+01 —&,. SO07E-01 +7 .. 4058E+00
&) { +2.EB60E+O] +2 . Z6BIE+D] +7.40Z7E~01 +35. 0Z2FE+00

& TOO0E+QO +3.4510E+D] +5.4514E+01 —-5.9468E-01 +2.4272E+00
3 +1,0000E+01 +4.,67F0E+01 +4,76529E+01 ~1.79EFE+00 +1.3061E4+00
OE+01 +5.7810CE+D] +&. 7808E+01 +2. 8680E+00 +5.856576E-01
+5, GOGOE+OL +7 . 20Z0E+01 +7.1731E+01 +Z2. 8730E~01 +5.5115E-01
& +4, DnN0E+O1 +&. 8760E+01 5. FEIETE+D]L -2, 2308E-01 +6H.01E2E-0O1
4 5. DOD0E+0] +b. 1940E+01 +5. 25T0E+01 =1.1143E+0Q0 +7 . 4534E~01

10 +1, 0GE+HOR +hL. SAFOE+0T +&. GEEEE+DL -2.1442E-01 +6, 4682E-01
11 +1. OE+02 +8.I7Z0E+0] +8.2T10E+0D1 +1.69E4E+00 +4.0788E-01
12 +2. QE+02 +2, 1270CE+01 +9.0182E+01 +1. 1920E+00 +E,4Z27E-D1
13 L SOOE+OZ +Q ., 6970E+01 +9.69T1E+01 +4, OR2432E-02 +2. 041001
14 AL DOOE+D2 +7 ., 6F70E+01 +1,.0141E+02 ~4,58Z8E+00 +E.0410E-01
15 4+ 4 DOE+OR +1,1120E+02 +1.0700E+0E + 3, 77 ASE400 +2.3128E-01
14 G, TO00E+O2 +1.1000E+02 +1, 1108E+02 -9, 7754E-01 +2 . BHEEEE-QL
17 DOE+DZ +1.,1760E+02 +1.17S51E+02 +7.9332E-02 +2.0677E-01
18 FODOE+OR +1, 2S90E+002 +1., 2ETIE402 +4, &T0HE-OL +1 ., 8040E-01
i9 1L DGE4QS +1 . ATO0E+02 +1.2741E+0Z -2, 9572E-01 +1,.52385E-01
20 + 1. TOONERQR +1 . S5500E+02 +1.8674E+02 -1, 1257E+00 +1 . 1902E~-01
21

+1 . SO00E+DT +1.7800E+02 +1.7323E4+02 +1.355859E+00 +2. 0Z252E-02
2Z +E L GOD0E+QD +1., F&EO0E+02 +1.9704E408 -5.3135E~01 +7 . 4435E-08

CORRELATION MATRIX:
1 = % 4 5 & 7 8 -9 10

z 1
1 41,00 4.B2 +.45 +.22 4,13 +.0B  +.95  -.77  4.41  ~,22  +.18
T H.E2 41,00 4.75 4,42 4.2 .15 +.96 =99 .70 —.42 4,35
T 44T 4,75 41,00 4,80 .57 +.33 4,61 -84 +.99 ~.BO 4,71
4 +.EE 0 4,42 4.80 0 41,00 +.89 +.57 +.32  —-.S2  +.88 -1,00 4.5
5 +.1E +.27 +.5 +.8%9 +1,00 +.78 +. 20 —. 34 +. 68 -. B9 +.9
& .08 #1585 +.33 0 4057 +.78 41,00 4011 =20 +.41 -.57 4.7
7 . .96 +.&1 4#.IZ 0 40200 4011 +1.00 0 —.92 4,56 - 32 4,324
8  -.77 -.99 ~.84 -.52 -.3 ~ 20 —=.92  +1.00 -.80 4,52  -.4%
§ .41 4,70 4,99 488 4,68 +.41 +.5&  —.80 +1.00 -, €3  +.80

4
&3

—-1.00 —-. 89 -.597 —. 32 +. 52 -. 88 +1.00 —. P
13 +. 35 +.7 +.97 +.97 +.72 +.2& -. 45 +. 80 ~.97  +1.00

et
fe
H
a
- 13
i
i
.
f-J
i
s
i

REDUCED CHI-SUAR

-25.iebh -



DCLAG: Xxixxkkx

¥ END Xakkkokkx

COORDINATES: O O

ELEVATION @ 2
AZTIMUTH H

BE~-3D

1.177E+001
2. 382E-001
. 479E-008
8.722E-105
4, 109E+001
2.089E+002
1. 250E+000
5. 9348E-004
4.4846E~-011
1.682E-112
1.128E+001

FINAL UNSCALE
(¥ dencotes fi

27 METER

B

1.S19E+001
2.967E+DO2
1.7536E+001
5. 245E+002

L TR4E4QDL
. E0EE4002
2. 47 LE4CO0
S.651E+000
1.829E+001
1.94%E+201
4. 472E+002

D FPARAMETERS-—
wed value)

SCHOFIELD VES 16, ELEV=Z8TM

B+S

1.960E+001
. 74TEAQ0S
8. Q60E+009
3. 1S4E+109
2. IISE0O02
6. 214E+002
4, FOEE+OHO0
5. 776E+004
7.458E+012
2.259E+114
1. 773E+00Q4

RESISTIVITY

DEFTH

1 1.518461772E+01 1 1.518861772E+01
2 2.967445B1E+OR 2 2.956744T81E+02
3 1.75872740E+01 3 1.75872740E+01
4 5.24471141E+02 4 S.24471141E+02
S ?.7941728735E+01 5 F9.77419870E+01
& Z.60T18152E402 & Z.60T1BISZE+OD
7 2. 4757942 CE+00 1 2.47579480E+00
g 5. 6608270TE+00 2 8.1 26869188E+00
g 1.82902085E+01 Z 2. 64026F004E+01
10 1.74916047TE+01 4 4.59185047E+01
11 4.4715Q382E+02 5 4.9T07&887E+02
SCHOFIELD VES 16, ELEV=287M
+ OEBEZ - CHLC - — MODEL
Tl
= 130
xI
[am] —
S e -
- | | |
- | b A
-, | | | I,+ﬂ’+rk
;:- - | | | | ___.$wkkdﬁf
[x} | . _%"4—4‘ e =
b | 4 |
[N L
L) | }m+ﬂ |
O '
f”“+ l~_ - _J
CL 1 | , .
= i iRt} T TEGE

) SR ] £

-25.1bc -

DEFTH




1 L3

+

oot
{

=

H

I

"’
H

W
t

TIVIT
-
=,

—
[

REST

AFFAREMNT

SCHOFTELD WES

RAK FIELD DHTH

17,

ELEV=cE 1M

THe

Ll

AR/ Z (M)

2.0
.0
S.0
10.0
10.0
16.90
20.0
25.0
0.0
0.0
40.0
50,0
65.0
80.0
100.0
100, 0
130.0
1&£0.0
Z00. 0
DEOL0
ED0.0
S00.0
400.0
S00.0
&HSQLD
200, 0

AFF RHO

46.0
46.0
55.0
&67.0
61.0
70.5
68.4
71.0
72.8
77.8
74.0
71.5
70.3
77.0
79.0
77.6
?2.4
107,00
112.0
122.0
129.0
121.0
122.0
120.0
108.0
1020
107.0

- 2SS 1 Fa —




X

DOE QO

1
2
4

i

i i o

& L QE+01 +é&.
7 +2, OE+0] +7.
(] FE L, OONE+DT

-t
-~
— LN

S
-
L]

DD

[y
[

.
1A 1L ODOOE 07 +7,
14 OOOE+HOR +8.

DE+OZ

+. 268
4+, 7E

1. 00

: +. 48 +. 84
o +. 35 +. &4
= +. 23 +. 47
7 + . G50 +. 53
3 -, 839 -, 75
? o +. 59 +,94
10 I R —-. 45 —-. 8%
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FRERUCED CHI-80UARED=7.8

470 OOODE O +4,
455, ONOOE+GD +5.,

1, OOOOE+OT +&
EDQOE+O]L +7 .

OOONE+O1 .

OE+01 +&.,

EOODESOD +7.
+1.
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STATISTICS: SCHOFIELD VES

OBSERVED
PEOOE+OT
4 ZE0O0EXO]
O580E+01
14510E+01
1210E+01
QOIOE+O]
1710E+01
+7 . E5E0E+01
FI40E+01
+&6. 7E80E+O1L
HAA0E+DT
DE+D1 + 7 R27T70OE+DT
G4&4HEOE+DT
LETOE4D]
HOIDE+O]T
+1 . 0510E+02
1440E+02
+1,2100E+02
2A00ESDD
2000E+02
+1,0800E+02
+1.,DZ00E+02
+ 1 OT700ESRGDR

4
+. 16
+.48
+. 85

+1.00
+.91
+, 73
+. 35
a7
+. 98

-1.00
+.91

ELEV=201M

FRERICTED
+4., 15586E+01

ZE81E+01

SOBE+D]
2TESE+OL
FEOGE+Q]L
1384E£+01
1930E+01
1479E+01
FEHI1IE+O]
S121E+0D1
B101E+01
DNI44E+01
ST21E+01
S865E+01

L S8ET7EAOL

QELFE+O2
1571E+02
2042E+02
Z1ESE402
1&678E+02
OEESE+D2
OEHPE+DZ
O40FE+QR
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7
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00
T
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i

e gl

R

ARESIDUALS

+1.7580E+00

—~ZL0291E400

+2.1193E+00

—1.2258E+00

+2. I9ESE+4+Q0

DL Z27E4E4+00
—E.0674E-01
+2.7899E+00
+4,42018-01
-9, QEF2E-01
=2, S002E+0Q0
+3, ZEEEE+00
-~1.4215E+00
+7,2861E-01
+8. 10445E~-01
-1.511SE+0D0
-1, A470E+00
+4,7781E-01
+5. 3AEFE-01
+2. 6856E+00
—S, NT76HSE~OL
~1.656ZE400

+2, T2ETEE+00
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+

4

+
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+
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+31 .00 ~
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+. 69 -

[
bl 3 +, 84

WEIGHT FN
+2. BEBILHE+HOQ0
+2.882&E+00
+2.016BE+00
+1.Z59FE+00
+1.0173E+00
+1.0809E+00
+1. 00T4E+0O0
+9 . 54T0E-01
+1 . 0548E+00
+1 . 1297E+00
+1.1688E+G0
+9.7434E-01
+9.256TE~-01
+6H.8688E-01
+5. GRE0E~-0O1
+4,6710E-21
+3.9424E-01
+5. 5241 E-01
+3, 446563E-01
+3.E5R8E1E-01
+4, 42350E~-01
+4, 959 RE -0

4, G06EE-01

= s
el & ! b SR

- +,. 27
4. 57 - T3
- 27 +, 84
+1 .00 — 54
~.94 +1 .00



DCLAG: ddkkk¥dx END Xdokkkxkx SCHOFIELD VES 17, ELEV=281M
COORDINATES: O O
ELEVATION : 281 METER
AZIMUTH :
B-S8D E B+3D
I BL0OE+001 4., 047E+ODL 4. 2T4E+001
7. 155E4001 8. 490E+001 1. 008E+002
2.519E+001 5. 209E+001 1. 077E+002
I.102E-014 5.085E+002 8.3IT7E+018
2.701E-0F1 1.784E+001 1.178E+093
1.774E~006 &L QUOE+O02 2.029E+011
2.1458+ "um 2.319E+000 3. T70OTE+DOD
T.S92E+ 1.427E+001 5.u68E 11
1.0Q86E 5. 199E+001 49UF+J0’
7.795E~ J“H 7. 10254001 >
Q. LIEE-DOTT 1.S57E+002 2.517E+096
FIMAL UMSCALED FARAMETERS-— RESIETIVITY DEFTH
(¥ denotes fixed value)
1 4. n4”i7 44E+01 1 4., 04277 S44E4+01
2 2 2. 4903T47EE +O1
d S ”Hob* = S.EU?uls‘U +01
4 u.08=4 4
5 3 1.
& & &, rou'u‘v')ODE+c
7 1 2.81832225E+00
8 1.4Lécu77uE+Ul 2 1.70865792E+01
3 S.15B8&68017E+01 = 6. 70734002E+01
10 7. 102TS8TSE+01 4 1.40095984E+02
11 1.957357°4E+00 5 2.938T1778E+02
SCHOFIELD VEES 17, ELEV=281M
+ OBS LT — MITEL
— 1R
D] r— 1 ]
- | | !
f— | | !
= ! | M |
;T 1 L:wfh _— — — — l "#‘1':‘!“ { “‘h‘]m‘}‘_
iy ! - e FF%%%xkﬂfP+ I !
= .- -
i — = ‘ I
oy [
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.o Lo . ,
= ] i) Wels) THEE
FE-2 OFR DEFRTH
e e e et e oo e e ot St ¢ 8 i i § it e ¢ [P R e e e

=S A te —



1B

OHHA=T1

Ld 1

S R
I—-._.

SCHOF IELD

RARK FIELD

VES

DHTA

ELEN=3E%M

ia,

18

Y= 1o

HE-2 (M)

T
oyl

A
5

AR/ 2 (M)

2.0
3.0
4.0
6.5
10,0
10,0
13.0
146.0
20.0Q
0.0
40.0
0.0
40,0
&5.0
100.0
1000
150.0
200.0
Z00.0
400, 0
T00.0
S00,0
S500.0
&£50.0
200.0

1000, 0
13200.0
1&500.0

MO0, 0

AFF RHO

42.1
S0.6
60.2
79.9
102.0
102.0
11Z.0
121.0
134.0
142.0
126.0
134.0
112.0
10Z.0
86.0
88. 2
74.5
892.0
120.0
127.0
130.,0
140.7
158.0
176.0
195.0
227.0
186.0
150.0
116.0
746.Q
54.0

-2S5.19c -




MARGUARDT STATISTICS: SCHOFIELD VES 18, ELEV=Z035M

A OBRSERVED FREDICTED ZRESIDUALS WEIGHT FM
+E L OGOOE+QO +2. B84T70E+FO]L +2. Be&FEFC +2.025FE-03 +4 . &FIEE+O0

2 +2, QO00E+00 +3.4450E+01 +3. 4462E4+01 —-3.9287E-02 +I3.2807E+00
= +4, DOODE+Q0 +4 ., 09Q0E+01 +4,0872E+01 +2,.8847E-01 +2.2962E+00
4 +é L SOO0E+O0 +5.4410E+01 +5.5012E+01 —1.1072E+00 +1.3032E+00
bt + 1. 0000E+0L +é&.F450E+01 +6. FO72E+O1 +5.4455E-01 +7.9986E-01
& 41, EZO0D0E+D] +7 . 4F4CEAD] +7 . 7345E+01 —S.2644E-01 +&5.5171E-0C1
7 1 HOE+O1 +E8.ZEFOE+O] +3., 32EFE+01 ~1.0181E+00 +5. 6834E-01
3 AE . 00 21 +9 . 1240E+01 +8.8411E+01 +3. 1O0ZE+D0 +4, 6T45E-01
2 +3. O000E+01 +5 . H69CE+0] +9.28%2E+01 +5. F28BE+00 +4, 1266E-01
10 + 4, DOO0E+O] +8. SENDE+O] +9 . OSOEE+01 =5.4816E+00 +5. 2406E-01

GOE+O] +7 . 4290E+01 +7.5194E+01 =1.21&9E+00 +&.FPNTE-G]
MIEHOD +&. 20Z0E+H01 +5. 8220E+01 +4, 9F3TE+D +1., QO27E+Q0
MIE+O2 +5. 23F0E+01 +5. BE51E+D1 —6 . OET2E 40D +1.4056E400
SCL0E+O2 +&. 2EFVESDL +5. 0FFFE+OL +2.S541T7E+0D +9.83480E-01
15 A HOD0EAOE +8. 4370E+01 +7 . 8B27E+D] +&. 59188400 +0.4172E-01
1& +a, DODOERG2 +8.9IEZ0E+OQ] +9, 4047E+01 -0, 2921E+00 +4,8I57E-01

17 5 COGDE+QR +1.0140E+02 +1. OS5 14E+0D —F. 6FI2E+00 +3. 7S2EE-01
18 DOE+02 +1. 1ZO0E+02 +1. 148ZE+C2 ~1. 00 +3, 021 ZE-01
15 E+O2 +1. EZ5R0E+0D +1.1772E+07 +5. F78IE+00 +2. 4612E-01

e
s

=1 +1.7

OCERQE +1.4G70EF02 +1.1409E+02 +2.1697E+01 +1.817ZE-C3
HIOEAAOT +1.1940E+02 +G . 9E0EE+0] +1.466TE+OL +2.T7061E-0QE

Vo +1 . EOCOE+OT +7 . EOOOE+0T +8. 0F8SE+01 ~6 . SEYSE+DD +&. GTITE-O1

23 L DGO OEROSE +5 . 4000E+01 +5.74845+01 =6, 45E4E+00 +1, Z2Z0E+00

CORRELATION MATRIX:
. = 4 S & 7 a 4

1 +.49 4,20 4,11 4,04 +.93 —.33  +.18  -.10
2 1,00 .57 4032 4,12 4,71 .79 +.52 -.I0
I + 57 41,00 4,77 +.32 4,31 -.93  +.98  -.74
3 .32 4.77 +1.00 465 4017 - &2 4.88 -.99
5 +.12 4,32 4065 41,00 4,06 - 25 +.41 -.74
& +.71 .31 4017 4006 +1.00 —_4% .29 —.1&
7 .79 —.93 =42 =25 —.4% 41,00 -.88 +.5

3 +.52  +.98  +.88  +.41 4.2 -89 +1.00 -.85
9 - 10 =~ 30 - 74 -89 —.74 —.1& +.59 —.85 41,00

FREDUCED CHI-SOUARED=26. 38

~25.186b —



DOLAG: ke
COoRLIMNaTES: O
ELEVATION @ =
AZIMUTH :

FINAL

{1
4

E-SD

2. OTITE+DDL
1. 01 &E+002
1. 450E+001
4., 1455+001
1.765E-015
1. EESEE+DG0
1.524E+001
2.2RAE+00]1

EVRRE RS )

T A1AE+D01

E

2.447E+0D01
1. 167E+Q02
ZLE11E+QOL
Eo14TE+OOZ
1. 0O00E4+000
1. 79G5E+000
2. 605E+001
E.574E+001

2. BOSE+002

UNSCALED FARAMETERS -~
rict fived value)

denotaes

2.44630918E+01
1.16711700E+02
ZL.T108T7564E+01
2. 14708058E+02

N g L) e

SCHOF I

E+5D

2. 916E+001
1.341E+00T
7. S548E+001
2. IRGE+OOT
5. LESE+014
2. 412E+COD
4. 45TEL001
3. 21EE4+000

~t e .

J.599E+00Z

ElL

D

VES

18,

RESISTIVITY

U 4 Y

2.44650918E+01
1.16711700E+02
. 31067664E+01
2. 14705058E+02

ELEY=305M

DEFTH

1.79516856E+00 1. 7951 &8566E+00
FLEOS1T7110E+DT 2 2.78468797E4+GY
g L ST7E7O04RELD] z 1. 13584788E+02
9 AL EOE0T1&9E+02 4 4, 440879585
BCHOFIELD VES 18, ELEY=3ZI03M
+ RS e CHL MR

— 1A

i NGy EE NEIEIE] NEEELS
FE-2 AR DEPTH

AN




s

=

CHM

1Ty,

FESISTIV
foh
=
- 1

T

165

FEM

FH

SCHOFIELD

]

FIELD

ELEY==25EM

H

AFF

A

_‘
=

AR/ 2 (M)

2.0
F.0
4.0
5.0
5.5
10.0
10,0
20.0
20,0
20,0
40,0
E5.0
100.0
120,00
1000
120.0
1460.0

L0

400.0
&S00

1&00.0

2000, 0

AFF RHO

57.3
&65.0
446. 3
49.1
597.3
&8.4
&68.2
83.2
88.0
82.0
21.0
7.9
145.0
151.0
124.0
152.0
174.0
206.0
280.0
279.0
324.0
347.0
281.0
271.0
2731.0
169.0

125.0

-2S5. 90—




MARGUARDT STATISTICS: SCHOFIELD VES 19, ELEY=ZE6M

X OESERVED FREDICTED ARESIDUALS WETIGHT FH

1 +2 . 0DQOE+D0 +5. 1S20E+01 +3.6EZB8ZE+01 +2 . 9574E+01 +2.9570E-02
2 +Z L DO0D0OE+O0 +5. 8440E+01 +3.8448E+01 T3 4209E+01 +2.2982E-02
A +4 L O000E+DD +4 . 16Z0E+O1L +4. 1545E+01 +2.0312E-01 +4  S2EFEA4O0
4 5. O000E+OD +4.4150E+01 +4 . S136E+01 —-2.2Z31E+00 +4. Q267E+00
5 & SD0O0E+G0 +5, 1520E+01 +5, 0545E+01 +1.&941E+D0 +2.,95TOE+AOD
& +1 ., Q000E+01 +6. 1500E+0] +H. 1442E+01 +9,4148E-02 +2 . 07S2E+00
7 2 OD00OFE+01 +7 . 6EI0E+OL +7  ETSTE+OL +6. 154 1E-01 +1.3RFTEAQD
a + 73, CO00E+01 +7 . 9IECE+O1 +8.0091E+01 -9, ZI9RE-01 +1.P4ELE+0O0
9 +4. 0000E+O] +8.1140E+01 +3. 1114E+01 +35, 2368E-02 +1.1922E+00

+é L SOOOERQ] +3.F070E+01 +8.978&E+01 —-8. 039901 +Q.89734E-01
+ 1. D0G0E+GE +1.2930E+02 +1.1762E+02 +9, G298E+00 +4,6947E-01
+ 1. ZR00E+02 +1.346CE+O2 +1.4497E+02 ~7 . 707SE40O +4, ZD23E-01
+ 1. EOD0E+O2 +1.6720E+02 +1.7104E+02 ~2.2991E+00 +2. 8076E-D1
+L L D00E+OR +1.9800E+02 +2.OR2L7E+02 -2, 2049E+00 +2,GO21IE-QL
+ 0L N0N0E+DD +2.6F10E+02 +2.629F9E+02 +2.2891E400 +1.083FE-01
o, COO0OE+QD +5.1250E+02 +5.0106E+02 +35. 6EZ2E400 +8. 0L72E-02
+& . SODDE+DD +3. Z4T70E+O2 +5.2585E+02 +2.6441E+00 +7 L 0064E-02
+1, GROOE+DE +2, 7 I00E+GE +2..TIREEHQL ~Z. 04ZT7E+QD +1.0&8B87E-01
+ 1 SZO00E+GT 2.3100E+02 +2.EE3B1E+02 +3. 1142E+00 +1,4709E~01
+1 . &EODOE+DD +1 . 6F00E+0R +1.763&E+01 ~4, 3ET7IE+QC +2.7481E-01

-

fof

o

s
[

OGN

3

| B S R N T e T e uy e

k.

21 + 2. GOODE+OT +1. FFOOE+0T +1. T2OGE+OD +2. 1845E+00 +4, Z06EE-01

1 2 d 4 5 & 7 a 5

1 +1.00 +.72  +.49  +.38 -.40  +.94 -.5 +.49 -3
2 4,72 41,00 4,85 +.68  —.&7 +.90 —-.87  +.85  —.&7
T 4,47 4,85 41,00 +.90 —.73  +.&7 —1.00 +1.00  -.89
4 .IE 4068 4,90 41,00 -.47 +.52 -.89  +.90 —1.,00
S - 40 = 87 ~.73 =47 41,00 —.53 4.73  -.73 +.44
& w.F4 4,90 4,67 +.52 -.53  +1.00  ~—.&%  +.67  -.51
7 -.EL .87 —1.00 0 - B9 4,73 —.69  +1.00 -1.00  +.88
9 +.4% 4,85 41,00  +.90  -.73  +.87 -1.00 +1.00 -.89

4 - BT - &7 -.89 —-1.00 +. 44 —. 5l +. 88 —. 89 +1.00

REDUCED CHI-S5QUARED=22. 8%

-1S. 946 —
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4, 220E+Q79
1.620E+007

RESISTIVITY

ZL.511286705E401
2. 9851 Z074E+01
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E.746FP6765E+01

hp dp) =

ELEV=254M
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