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INTRODUCTION: 

INDUCE D POLARIZATIO~ AN D 
RESISTIVITY SUR~EY 

CRESCENT PEAK PRO J EC T 
CLAR K COUNTY, NE VA DA 

FO R 

PAR~ASSE DELAWARE COMPA NY, INC. 

During the period July 14 through July 30, 1970, an induc ed 

polarization and resistivity survey was performed on the titled 

property. The field survey was under the direction of Mr. James 

B. Parker, technician for Mining Geophysical Surveys. Mr . L. H. 

Loidolt, geolo~ist, as well as Mr. Maurice Auriol, geophysi~ist, 

represented Parnasse Delaware Company, Inc. during the course of 

the field survey. ' 

The geophysical grid was presented by Parnasse Delaware 

Company, Inc. and consisted of a total of 10 north-south pro fil es 

spaced 1000 1 apart. Dipole spacings of 1000 1 were used. Line 3, 

the initial survey line, indicated strong anomalous IP response 

occurred in the north half of the line. The survey was then 

extended to partially outline a major IP response zone. Unfor-

tunately, complete coverage was not obtained by the present effort. 

The anomaly expresses a zone of IP respon~e i n the form of 

an irregular-shaped stock-like bOGy which lies east of Crescent 

Peak and extends from the Peak down the southeast slope of the 

mountain. The response is a relatively near-surface feature 
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occurring apprDximately within 500' of surface and extending to 

depths greater than 1500'. The true size of the stock is not 

known as the nor theas t boundary of the stock has not been estab-

lished. Although the IP response within the stock is variable, 

a minimum true IP response of 70 ms is calculated and could rep-

resent 3% to 4% sulfides by volume under 'ideal conditions. This 

correlation between % sulfides and calculated IP response must be 

determined from core analysis before a reliable relationship can 

be established. 

A broad shoulder-like zone of moderate response lies so~th of 

and in contact with the stock. A narrow dike~like appendage occurs 

NW'ly from the main body and appears to be controlled by a NNW'l y 

striking structural feature. 

SURVEY PROCEDURE~ 

The induced polarization and resistivity measurements are 

made in the time-domain mode of operation. A conventional system 

of measurements which uses a time cycle of 2.0 seconds 'Ion" and 

2 . 0 sec 0 n as" 0 f f" - 2. 0 sec 0 n d SilO n II and 2. 0 sec 0 n d S ilO f f 'I (c u r-

rent reversed) was employed. 

The commencement of the measurement of the secondary voltage 

is delayed by 0.45 seconds to avoid coupling anci other transient 

effects. The integration is performed during the period from 
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0.45 seconds to 1.10 seconcis after the cessation of current. 

To conform to a standar~ presentation, the integral time 

constant is adju~ted to give induced polarization readings equi-

valent to those obtained with transmitter cycl~s of 3 .0 seconds 

lion II and 3. a sec 0 n d s II 0 f f II wit h i n t e g rat ion 0 f the sec 0 11 ci a r y 

vol tag e d uri n g the fir s t sec 0 n d 0 f the 110 f f II per i 0 d . 

Throughout the survey a conventional inline dipole-dipole 

array was used, with dipole lengths (a) of 1000 1
• Measurements 

were made for dipo~e separation factors (n) of 1 to 6. The po

tential dipoles normally occupy positions on both sides of, the 

current electrode spread, thereby obtaining a total line cover

age approximately nine times the dipole length for our standard 

line of seven electrodes. Actual line coverage varies in this 

survey, as shown on the profile plots,. 

A dipole-dipole expander with dipole lengths (a) of 100 1 and 

separation factors (n) of 1/2 to 8 was surveyed east of Line 2 

in an effort to obtain details of the actual depth to the response 

zone. More depth tests would have been obtained within the main 

block had time permitted. 

Apparent polarization response is in units of mil1ivolt-

seconds per volt, or milliseconds (ms), and apparent resistivity 

is in units of ohmmeters. The data from each line is plotted in 

quasi-section to facilitate presentation of data at all spacings 

used. 
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DISCUSSION OF RESULTS: 

A detailed review of each line fro m east to west: 

LINE 11 North half only - incomplete data to the north and 

south. 

The moderately strong response over an apparently broad width 

is believed to be a lateral effect of the main anomalous zone 

which lies west of this line. A resistivity contact occurs near 

electrode C3 . Data coverage is incomplete and a comprehensive 

interpretation of conditions on this line is difficult to make. 

We do see a relationship between an increase in IP respon~e and 

an increase in resis~ivity, with the anomalous response material 

coincident to rock resistivities of 350 ohmmeters or greater. 

LINE 3 Anomaly open to the north. 

Strong anomalous IP ' response of 65 ms occurs in a broad zone 

greater than 2500 1 across. The ipparent northerly dip could be 

the effect of anomalous response to the north and west of this 

line. A high resistivity rock of >500 ohmmeters is associated 

with the anomalous IP zone. Locally within the response z9ne, 

surface resistivities of less than 200 ohmmeters occur. A resis-

tivity contact between C3 and C4 occurs southerly adjacent to the 

major IP anomaly, with resistivities >500 ohmmeters north of the 

c~ntact and resistivities <400 ohmmeters south of the contact . 
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South of the main anomaly an apparent surface response of 24 

to 27 ms extends for about 3000' south of the major response zone. 

This layer is about 500' thick and has a calculated response of 

30 ms. Below this layer and south of the resistivity contact, 

bac kground response of 10 to 15 ms is observed. Surface resis-

tivities are variable, as indicated by the complex profile pattern. 

LINE 7 Anomaly open to the north. 

Strong IP response of 90 ms occurs in a zone over 4000' wide. 

A possible north boundary is inferred. Apparent sur f ace response 

is relatively weak locally and indicates a narrow zone of 'non-

responsive rock striking approximately N-S and of un kn own depth 

,-', extent. The near-surface non-responsive feature does not appear 

extensive enough to separate the main anomaly into two 

r' 

"-

parts, however. Again, high resistivity rock is related to the 

strong IP response with a resistivity contact occurring between 

electrodes C3 and C4 . 

A broad zone of moderate IP response of 25 ms occurs sout h of 

the major anomaly. The response extends to depth relative to the 

surface response noted to the east on Line 3. We interpret this 

as inferring a steep Wily dipping contact for the east boundary 

of the moderate response zone. This response zone is related to 

relatively low resistivity rock of 250 to 350 ohmmeters. 

o 0 

[M) 0 [f[) 0 [f[)~ 

o @@ 0 GTI g)D<S@~ ffillil[fW@ ffi 
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Background response of less than 20 ms appears south of 

electrode C7 and is rela ted to high resistivity rocks of >500 

ohmmeters. We likely are beginni ng to see a rock-type change 

at the extreme south end of the area, with high resistivity rocks 

containing low or background response. This line was extended 
. 

far enough to obtain backgrou~d characteristics. 

LI NE 2 Moderate response zone open to the south - major 

ano~aly incompletely covered to the north. 

The north contact of the major response zone lies between 

C
6 

and C
7 

(north half) but has not been accurately located~ A 

response of 80 ms is associated with moderately high resistiv

ities of 400 to 600 ohmmeters, with the highest resistivities 

lying" northerly adjacent to a resistivity contact at C5 (south 

half). 

This line exhibits the best example of the broad mooerate 

response zone of 25 to 30 ms that lies immediately south of the 

major anomaly. This anomaly is related to relatively low resis-

tivity rock of 200 - 250 ohmmeters, with a high resistivity rock 

(550 ohmmeters) at depth. 

A background response of less than 10 ms is obtained on the 

northerly extension of this line. The background IP values are 

associated with variable but relatively high resistivity material 

of 300 to 700 ohmmeters. 

o 0 

[M)O [f\) 0 [f\)@ 

®@@[?)[}:uW~O~@]~ 
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LINE 6 North half only - coverage incomplete to the north 

and south. 

A major response of 70 ms occurs in a zone of apparent 

narrow width on this line. Boundary locations are questionable 

as coverage is not complete to the north. The sharp drop in 

response to the south is an i"ndication that the moderate re-

sponse zone of 20 - 25 ms Sily adjacent to the major anomaly is 

absent or at least does not occur directly south of the contact, 

as on the previous two lines. 

LINE 1 North half only - coverage incomplete to the s~uth. 

The major response on this line is a narrow dike-like feature 

with apparent Sily dip. The anomaly could be related to the 

narrow (structural) feature that crosses the profile in a NNWlly 

strike. The response is likely greater than 50 ms and lies nor

therly adjacent to a local (surface) high resistivity feature. 

EXPANDER 1/ 

A 100 1 dipole-dipole expander was surveyed east of Line 2 

from electrode C4 (south). 

Data indicates a surface response of 12 ms to about 100 1 and 

35 ms response below that depth. There is evidence of a grada

tional increase in response at greater depth. Resistivities vary 

300 to 600 ohmmeters. 

Expanders such as this would be useful in determining the 

thickness of non-responsive material overlying the stock-like body. 



w_ _~ __ .__ _ __ .. _ _ _____ ___ 

-8-

SUM~lARY : 

A major anomalous IP zone has been partiaily outlined by the 

survey and indicates a large, irregular-shaped, near-vertical, 

stock-like body extending to depths of >1500'. The response is 

variable at surface, likely reflecting a variable thickness of 

non-responsive m~terial overlying the stock. The calculated IP 

response varies line to line from 65 to 90 ms and represents a 

mini~um 3% sulfides by volume. The response is believed due to 

sulfides since extensive sulfide mineralization is known to occur 

in the area of Crescent Peak. Three drill sites are sugge2ted; 

however, one hole should be sufficient to determine the cause of 

the ano~alous IP response. 

An E-W resistivity contact separates the stock-like anomaly 

from a large zone of moderate response of 25 - 30 ms which lles 

southerly adjacent to the stock. The response is indicative of 

a minimum 1% sulfides by volume. A change in rock type or vari

ation in alteration of the rock compared to the major stock is 

inferred by the contrast 'in IP and resistivity values. Although 

a smaller percentage sulfides are indicated, we suggest the cause 

of this moderate response be determined by a drill hole in the 

zone. 

Possible structural features are inferred by the E-W striking 

resistivity contact and by the sharp contrast in IP and resis

tivity values along a NNW'ly striking trend forming the west 
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boundary of the IP anomaly. The NNW'ly structural feature 

appears to control a narrow dike-like appendage of IP response 

that occurs at the northwest edge of the major stock. , 
The stock-like body has a relatively high resistivity of 350 

to 600 ohmmeters. The shoulder of moderate response to the south 

has a relatively lower resistivity of 250 ohmmeters (average). 

Resistivity values associated with the non-responsive rocks of 

less than 10 ms are relatively high and vary from 500 to greater 

than . 700 ohmmeters. 

RECOMMENDATIONS: 
, 

Four drill sites are recommended--three in the main stock-

like zone, one in the moderate response zone south of the stock. 

Drilling should be to 1000' minimum and one hole in the stock 

should go to 2000'. It is reco~nized that as drilling results 

accumulate, the next ·course of action will be determined; hence, 

we do not imply that all four holes are necessary to test the 

anomalous characteristics. 

Should continued interest in the property be warr~nted, it 

would seem prudent to complete the IP coverage. 

Tucson, Arizona 
August 24, 1970 

y:::6fb~tted. 
James B. Parker 
Technician 

aJ4 
W. Gordon Wieduwilt 
Geophysicist 
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