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April 21, 1961

Mr. Robert R. Reynolds
Cerro Corporation
3656 E. Speedway Blvd.
Tucson, Arizona

Dear Bob:

Enclosed are two copies of our report on Induced
Polarization Investigations of the Pioneer Group, Pinal
County, Arizona.

I only wish that I could offer a more rigerous inter-
pretation of the data to aid you in a decision as to the
advisability of further exploration work and its location
and/or the future disposition of the property. In the
final analysis I don't think that the I. P. data should be
used to detract from other factors which may make the prop-
erty appealing to a more or less degree.

 Perhaps further roundtable discussion and analysis of

all the factors and data involved is warranted and could
provide a more definitive solution to the problem.

It has been a distinct pleasure to work with you on
this project and we look forward to future associationms.
Very truly yours,
HEINRICHS GEOEXPLORATION CO.

Franklin A. Seward, Jr.
FAS: jh Geophysicist
Enclelurct
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INTRODUCTION
During the month of April 1961, Heinrichs Geoexploration

Company conducted induced polarization investigations on the
Pioneer Group, located on the north side of the Gila River
across from the abandoned railroad watering station at Cochran (7).
This work was performed at the request of Mr. Robert R. Reynolds,
chief of the Arizona Exploration Unit, Cerro cotporation, and
congisted of three observed lines totaling 18,000 ft of profile
traverse.

The crew consisted of F. A. Seward, Jr., geophysicist in
charge; H. L. Andres, field engineer; C., S, Ludwig and J. F.
King, assistant field engineers, and D, G. Burgett, field
assistant.

Six days were required to conduct the survey, not including
breakdown time on April 3 & 4. The remoteness of the area, re-
quiring two hours travel time from Florence to the field and
return, and the ruggedness of the terrain contributed to this
somewhat excessive survey time which in "normal” local areas
would be from four to five days for an equivalent amount of

work.
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CONCLUSIONS AND RECO ATIONS

1. The observed I. P. anomalism is due to sulfide mineral-
ization of a somewhat indefinite or marginal nature.

2. The complex geology and associated variable electrical
properties of the different rock types tends to confuse and ob-
séurg the I, P. interpretation.

3. There is some indication of a southwesterly trend in the
northeast portion of the area investigated that may be of interest.

4. There is no evidence of the existence of any zone or area
of mineralization more intemse than that observed between zero and
.5 south on Line #2.

5. The intensity of mineralization as interpreted from I. P.
anomalism would appear to be constant throughout the area examined;
however, the direction of decreasing mineralization, if any can be
determined from the 1. P, data, is to the east.

6. Because of rather weak or marginal definition of I, P.
anomalism as well as the high cost of data acquisition in this
rugged terrain, it is difficult at this stage to recommend fur-
ther investigation of the area by this method. Alternative. geo-
physical methods of investigation offering a possibility of success
might be hand magnetics, audio frequency magnetics (AFMAG), or self
potential.

7. The data does not indicate any highly favorable I. P.
drill targets. On the other hand, a categorical write off based
on only weak or negaftive I. P. results can be risky. If any

R
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drilling is contemplated, based solely on these data, the following
locations may be considered:

#1) between 0 and .5north on Line #2

#2) between 0 and .5 north on Line #1

#3) between 0.5 and 1.0 north on Line #3

METHOD
The induced polarization method is based on the somewhat

pcculiarvelectrical properties of sulfide particles, and more
particularly those of iron, copper and lead. Sulfide particles
react to electrical currents somewhat in the manner of miniature
capacitors. A rock mass containing sulfide particles will offer
a lower impedence to an alternating current than its resistance
to a direct current. Hence when a direct current is applied
across a pair of current electrodes in the vicinity of a dis~
gseminated sulfide body, the potential drop between two potential
electrodes some given distance from the current electrodes will
be greater than when an alternating current is applied to the
first two electrodes. Three separate quantities are computed
from the data acquired in the field. The first is the D. C.
resistivity. The second is the percent frequency effect. The
third quantity is the so called "metallic conduction factor"

(a milhonnr) which is simply the frequency effect divided by the

D. C. r.‘iﬂtiﬂtyo
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The property of induced polarization is not entirely unique
to sulfide particles but with sufficient geological knowledge,
anomalism due to sulfides can be normaly interpreted apart from
that possibly due to graphite, magnetite, clay particles, ete.

In field practice five equally spaced co-linear current
electrodes are set. Observations are made in accordance with
the dipole-~dipole or Eltran configuration mode of operation in
which the distance betvaoﬁ the receiver or potential electrodes
is equal to the distance between each pair of current electrodes
and the separation between the center of each potential elect~-
rode set-up from the center of each pair of current electrodes
is some multiple of the electrode spacing.

PROCEDURE

The three lines were laid out by Mr. Reynolds of Cerro Corp.
and Mr. Seward of GEOEX to take advantage of existing geological
information and the most gentle terrain conditions, and to
effectively reconnoiter and define an area of interest:  delin-
eated by Mr. Reynolds. A 500 foot dipole céacing was selected
as optimum to fit the requirement of the surioy and the above
noted topographic and gnclésical conditions.

Line #1 was run north-south and station .85 south was
located about 250 ft, west of drill hole C-~2, Line #2 was run
N 3° E and station .25 south was located about &00 ft. east of
drill hole C-3. Line #3 was run north-south with its center
located about 1550 ft. east of station .50 north on Line #2.

HEINRICHS GEOEXPLORATION COMPANY



The setting and selection of electrode positions was some-
what complicated by combinations of terrain and preferred orien-
tation with the known geological conditions. High surface resis-
tivity required the use of as much as 20 gallons of water at
each electrode. The only telluric or self potential "noise"
experienced was at the south end of Line #3 and this must be
attributed to local oxidation reduction reaction in as much as
geomagnetic activity reported by the U, 8. Bureau of Standards
CRPL Radio Warning Service is reported very quiet on this date
(April 9, 1961).

The data is presented in "section". The D. C. resistivity
is plotted above the horizontal line representing the spread
layout and the percent frequency effect as a superscript to this
value. The metal factor (MCF) is plotted below the line. It
should be emphasized that the presentation has no linear vertical
scale and that the points are plotted at the intersection of 45°
lines extending from the center of sender and receiver positions
as a matter of convenience. The actual depths of the profiles
are an indeterminant fumction of the D. C. resistivity. In
general it can be said that the data acquired will be from a depth
of from 0.2 to 2.0 times the dipole spacing. The data is con-
toured "logarithmically", again as a matter of convenience in
interpretation only. In addition to this standard technique of
presentation, plan contour maps of the metal factor values on

w8
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the 2nd, 3rd and 4th dipole separation levels were prepared in
an attempt to aid the interpretation in this geologically complex
area as well as resistivity plams of the second and third separ-
ations and a PFE plan of the third separation.

I : ON |

The extreme complexity of the local geology is obvious in
the resistivity data. Resistivity changes along th§ lines are
rapid and of great magnitude and range and indicate major litho-
logic changes both laterally and with depth. There is an unusual
lack of continuity of character from line to line which further
indicates the lateral complexity of the geology.

It is felt that the existance of from 3% to 5% total sulfides
reported in the Cerro drill holes should have provided for more
positive boundary definition particularly in the case of Line #2
which crossed a definite lithologic contact from mineralized
Pinal achist‘ta barren pre-Cambrian granite. This boundary was
quite sharply defined in the resistivity but was not pronounced
as expected in the MCF's. This could mean that either the lines
did not get far enough away from the sulfide influence in the
schist or that the sulfide effect is unusually weak or is actually
less overall than the estimated amounts observed.

Line #1 shows some degree of anomalism throughout its length
although not of great magnitude. The most significant feature
is an appnrintly vertically bounded anomalous zone existing from

at least .58 to 1.58 and possibly extending both further north
-6-
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and south. The north end is less anomalous than the south end
and the cut off is somewhat more obvious on the north. A con-
fusing factor is that a probably vertical zone of higher resist-
ivity is coincident with the most anomalous area which of course
tends to reduce the metallic conduction factors obscuring the
overall picture to some extent.

Line #2 presents the closest thing to a "normal" I. P.
pictur§ and is possibly the most discrete of interpretation.

An apparently nearby tlreieal lithogic boundary exists between
0.58 and 1.58 as is evidenced by the resistivity plot and is
somewhat less obvious in the MCF plot. There is possibly some
contact mineralization indicated by the PFE's in ﬁhia-regian.
The most significant indication of anomalism is between .58 and
5N as reflected in all three computed values. unavcr, the
high MCF's appearing north of the center of the spread can be
directly related to an unusually low resistivity zone and cannot
be considered anomalous on the basis of the background magnitude
of the percent frequency effects.

A comparison of drill hole data with I. P. data on line #2
shows a possible correlation in that the most intense anomalism
seems to correspond to hole #C-3 which also had the best assay
results of the three holes drilled by Cerro though the depth to
sulfides was considerably greater than in C-l and C-2. A sig-

nificant difference in the resistivity pattern from that observed

“7.
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on Line #1 is the rather abrupt decrease in resistivity to the
north indicating a ﬁhiek@ning of alluvium or conglomerate on
Line #2. Bedrock is obviously very shallow on the north end of
Line #1.

Line #3 is again difficult to interpret. Some degree of
anomali-m is noted throughout the length of the profile with no
diserete boundary conditions apparent. The strongest anomalism
is also south of the center on this line, Mowever, another
zone of hard to interpret anomalism is beginning to appear at the
north end of the line and although the resistivity decreases
abruptly to the north which correspondingly increases the magni-
tude of the metal factors, the frequency effects remain anomalous.
This may be indicative of another mineralized zone not "closed off"
at the north end of this line. An alternate interpretation is
of mineralization from some point north of 1.0N to 1.0S.

The plan map presentations of the metal factors at the
various depth levels show some consistency with the most significant
feature being a southwest trending "high" appearing in the north-
east corner of the area examined. This may be directly a function
of the decreasing resistivity in this direction, However a PFE
plan on third separation shows this same feature which should not
be a function of the resistivity. The PFE presentation also
accentuates the anomalous high on Line #2 between zero and 1S.

Respectfully submitted,

Tl B el

21 April 1961 Franklin A. Seward, Jr., Geophysicist
P. 0. m 5671 HEINRICHS GEOEXPLORATION COMPANY
Tucson, Arizona
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