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Jjo0-1440 1| 0279 | .00l | 0352 | L0189 | <0.2 2025 | 1.5 4. 0439 | 6545 200 | 4,5
480 2|l 0230 | 0013 | 0315 | 0143 | 0.2 0956 | 1.4 6. 0422 0507 | 259 5.5
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1760 <1800 ©|| 0395 | 0022 | 0079 | .2124 |[<0 2 232286|2.8 32, 0725 | AT | 1,629 | 28. 1
yi00-/840 »|| 0568 | 0022 | 0012 | 2293 |40 Z 3217 | 2.0 3. J0d3 | L | 2,538 | 42,7
Joda-genna| 079 | 0024 | 0081 | .3352| <40 .2 A2 |4 53. Jagl | 42252 13,993 | bb.
/850 -/920 || 1843 | 0026 | L0110 | ,48%k A2 | 5680 | 1.1 o4. 3384 | .3021 |4,583 | 78.4
1970 )2e0 w|| 3102 | 0033 | L0149 | L6202 12 | 5933 bbb 68. - | 56l | 3156 |4.179 | 6.0
/Q60- 7000 3 .3784. ,m42 - ,0V18 ,603\ } ' 8‘? ./-“38 . 38 7. .(oCMq .7—2-0[ 3 .4—‘7@ éE.q
avocodn | A1B | 0047 | 036 | 5526 3.02 | .2563| .22 |- 6B. 1561 | L0364 | 3,414 | 64k
204D '-70;qu) 17 .3[3, .0045 _OO(M- '5760 I .8‘ .4808 . 53 63. ,574q .2.558 3 ,A'YTq 64'0 6
zofz170 w2474 | D04 | 0068 | 6324|715 | L TIe0 | 1.0 54, 45431 ,3809 13,111 | 59.2
c120 -2260s| 2440 | 0053 | L0063 | ,T7i98 20 | 884l | 1.3 45, 448\ | 47032 ,550.| 52,0
e -rpe0n| 2202 | 0052 | .00l | 5758 4% | L6615 | 1.0 38. 4044 | .351912,110.| 43.0
sveo-ouf) u| RS | 0049 | L0060 | 312%| .14 | 4163| 9% 30, 232|225 | 135 ] 276
20ug-zrzg )| 0900 | L0050 | L0054 | 2258 I | .2525| 9% 24, bS53 | 13Uz | 863 | 17%.5
ormo-rEron| 0685 | 0055 | L0052 | L2103 [€0.2 | L2641 | 1.3 24, 1258 | L1405 129 | 14,9
srenzze0 w|| OTI3 | Db | L006F | 2843 |<0,2 | 3BX | |.F 30- 419 | L2053 | 992 | 20.1
Sweo-2/c0 || 0849 | 0038 | L008%F | ,25F (40,2 5239 | 2.1 36, 559 | .278%F | 1.096 | 23.0
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“gidn-2/8 vl Obble | 0025 | .0120 | 275 | <0 2 3822 | 2.0 30, _| .223 | .2033| .7184 | lb.b
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INDUCED POLARIZATION AND
RESISTIVITY SURVEY
KELVIN-JOHNSON PROJECT
SOUTH HALF, SECTION 16; T4S, RI3E
PINAL COUNTY, ARIZONA

FOR
CITIES SERVICE MINERALS CORP.

INTRODUCTION:

During the period of May 16 through 20th, 1975, an induced
polarization and resistivity survey was performed on the titled
property. The field survey was under the direction of Adam L.
Sotelo, technician; the report by W. Gordon Wieduwilt, geophysi-
cist, for Mining Geophysical Surveys.

A gradient electrode array was used for the survey and was

laid out by Jack L. Young, geophysicist for Cities, as shown on

" the accompanying location map. The sketch plan maps of the var-

jous data more accurately position the data points within the grid.

SUMMARY:

An increase in the IP-fesponse at the NW corner of the half
section surveyed suggest that anomalous IP response occurs in
and adjacent to that area. A secoHd trend of slightly higher IP
response values occurs along the east edge of the area and is a
possible continuation of the response zone to the east. The gross
IP trend strikes SE trending toward E'ly.

Relatively high resistivity values of 250-600 ohmmeters occur
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throughout the area without any strong contrasts. A trend of
higher resistivity values of >400 ohmmeters strikes E'ly to
NE'ly through the middle of the area from the west.
tivity values of a linear nature surround this trend. There is
no apparent correlation between the IP response and resistivity

trends as expressed by this survey.

SURVEY PROCEDURE:

The induced polarization and resistivity measurements are
made in the time-domain mode of operation. A conventional sys-
tem of measurements which uses a time cycle of 2.0 seconds "on"
and 2.0 seconds "off" - 2.0 seconds "on" and 2.0 seconds "off"
(current reversed) was employed.

An Elliot Model R10A receiver was used and measurements
were obtained for four channels (windows) and a composite of
response with the time characteristics as shown on the attached
manufacturer's specification sheet for the receiver used.

The commencement of théfmeasurement of the secondary volt-
age is delayed by 0.50 seconds to avoid coupling and other tran-

sient effects. The integration is.performed during the period

from 0.50 seconds to 1.70 seconds after the cessation of current.

To conform to a standard presentation, the integral time
constant is adjusted to give induced polarization readings equi-
valent to those obtained with transmitter cycles of 3.0 seconds

"on" and 3.0 seconds "off", with integration of the secondary
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voltage during the first second of the "off" period.

A gradient electrode array was used with two N-S reference
current electrodes placed 10,000' apart, straddling the half
section (16) to be surveyed., A 500' potential dipole was used
for the survey and occupied stations at 500' intervals along
N-S profiles. The line interval was set at 500' as well. A1l
data is plotted to the midpoint of the potential dipole. In
addition to the gradient array, one pole-dipole test expander
was surveyed from Line 3, 15N, using a 500' dipole. The data
from the expander is presented on a log-log plot.

Apparent polarization response is in units of millivolt-
seconds-per-volt, or milliseconds (ms), and apparent resistiv-
jty is in units of ohmmeters. The data for the composite IP
response, the apparent resistivity, and each of the four channels

of IP data is presented in plan.

INTERPRETATION:

The potential distribu%ion from a gradiéht array survey can
be compared to the horizontal. component of the Earth's magnetic
field for interpretation purposes. - However, a rigorous inter-
pretation of electrical disturbances using this approach is of
doubtful significance. The gradient array, we feel, is best
used as a reconnaissance method where an indication of a contrast
in IP response and resistivity is the basis for additional studies

using electrode configurations capable of producing data suitable
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to a more quantitative interpretation.

The four channels of IP data as recorded here may be help-
ful in analysing noise and EM coupling characteristics. Their
value as a method of separating "type response"” materials cannot

be ruled out, but has yet to be demonstrated to date.

IP RESPONSE DATA

The composite and each of the four channels of IP response
have produced essentially identical patterns. We, therefore,
feel that a discussion of the composite data suffices to explain
the characteristics seen on all channels.

IP response values incréase to the north in the west half
of the area, increase to the north in the east central portion,
and increase to the north in the east half, but tend to decrease
again at the northeast corner of the area. The resultant pic-
ture is one of an elongated anomalous zone striking SE'ly to E'ly,
with the largest portion of the zone occurring to the northwest,
adjacent to the survey area. A test expander was surveyed from
Line 3, 15N to the west andf%ndicates IP response of 18-20 ms
influences the stations throughout that cross line and to a depth
of 1000'+, These values are in keéping with the gradient results.
Additional expander tests to analyse the higher response areas to
the north might be fruitful towards understanding the source of

the anomalous response,

RESISTIVITY DATA

An irregularly-shaped high resistivity trend of 400-600
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ohmmeters strikes E to'NEf1y from the southwest corner of
section 16. This high resistivity trend appears intefrupted,
but may continue to the NE as evidenced by the high resistivity
values in the NE corner of the area. A somewhat linear charact-
eristic is expressed in the low resistivity material where re-
sistivities of 250 ohmmeters trend E to NE'ly adjacent to the high
resistivity zone. The resistivity boundaries are not sharply
defined as a very small contrast in resistivity occurs through-
out the area. The test expander indicates a resistivity of 300
ohmmeters for a distance of ]SOO'f 250" west of C,, where a
near-surface contact is crossed. The resistivity locally west
of the contact is estimated at about 600 ohmmeters. Lower re-
sistivity values occur at depth or adjacent to the expander
profile, influencing the apparent resistivity at the larger
separations.

Respectfully submitted,

W. Gordon Wieduwi
Geophysic]

May 2, 1975

Tucson, Arizona
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SPECIFIC OPERATING PARAMETERS
ELLIOT MODEL R10A RECEIVER

IT -3

DATE _2/13/75

T
L S/N
. A

Main frame R-10A 1003 w

Analog PC-159 114

Integrator PC-160 111 AT

vit) —= W
Digital PC-155 111 BT 4
TN
Cal/Scaler PC-161 111 “ |
0o Time (1) in Sec , T

AKT = Time to Start of ktN Integration Window (sec) ?

BkT = Time to End of kM Integration Window (sec) '
Wy = (BT - AT) = Width of k' Integration Window (sec)
Ck = Instrument Readout of Chargeability in M337 Units (millisec)

as Defined by Newmont Exp1orgtion Ltd.

RCk = Integrator Time Constant'(éec)

Gy = Output Amplifier Scaler Gain
(C ) (RCy) -
Vp = B Sl S Average Decay Voltage During kth Window (ﬂ!)
(W) (6,) v

T = 2.0 Seconds (% of Waveform Period)

SP Offset Correction Performed at 1.90 Seconds.

Powerline Rejection Frequency = 60 Hertz.

ELLIOT GEOPHYSICAL COMPANY

Window No. (2{;1') (S]QZ) (géc): | (sek) Ok sk _
! 0.50 0.80 0.30 0.075 0.29 24
< 0.80 1.10 0.30 0.075 0.34 27
5 1.10 1.40 0.30 0.075 0.39 32
4 1.40 1.70 0.30 0.075 0,43 35
Composite | 4 5 1.70 1.20 0.075 0.091 30

MINING GEOPHYSICAL ENGINEERS
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