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Mr. Chris Ludwick

Hiendrichs Geoexploration Co.
808 West Grant Road

P.0. Box 5671

Tucson, Arizona

Dear Chris:

The enclosed map and assay log should help you in
your interpretation of the I.P, survey. Would you
please return them on completion. If any further
information is needed, please let me know.

Sincerely,

BAGDAD COPPER CORPORATION
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Enc.

B.S. Please note, this is strictly confidential material.
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INTRODUCTION

At the request of Mr. R. J. Bonnis and Mr. P. K. Medhi
of the Bagdad Copper Corporation, Heinrichs Geoexploration
Company conducted and completed a reconnaissance induced
polarization survey over a portion of the Bagdad-Mammoth

- Area, Yavapai County, Arizona during the interim April 27
~ to May 10, 1967. 4

Six lines were run, all on a 500 foot- dipole spacing
giving a total surface coverage of 41,500 feet of which
27,250 feet is subsurface plotted data. Line 2 consists
- of three spreads and was run from the Mammoth Mine Area to the
west periphery of the Bagdad Mine on an approximate bearing
of N58°E. Lines 1, 3, 4, 5, and 6 were run at approximate
right angles to Line 2 at Stations O NE/SW, 30 NE, 70 NE,
85 NE and 60 NE, respectively. For details of location,
see the Induced Polarization Location and Interpretation Plan.

ETEES””EQET”*!E!I”   I

The I.P, work utilized the colinear dipole-dipole
electrode array with the dual frequency system employing
sending frequencies of 0.05 and 3.0 cycles per second.
With a dipole spacing of 500 feet, resolvable penetration
would be mainly within the zone between 150 feet to 600
feet below surface. |

L T T T .

The purpose of this survey was to determine the correlation
existing between drill hole and induced polarization information
- in this area and to delineate the sulfide zone on a reconnaissance
basis, along the quartz monzonite outcrops extending west from
" the Bagdad Mine.

.

T

Data are presented on Sectional Data Sheets, one for each
line, with resistivity, percent frequency effect (PFE) and
metallic conduction factor (MCF) contoured in section and self
potential (SP) in profile form. For further details on .k
plotting conventions, interpretation and theory, see the .
Basis of Induced Polarization Method appended to the report.
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Geoex personnel involved in the field work were R. Montierth,
geophysical crew chief, W. Hurley and S. Miller, technical .
assistants. Report, computation, compilation and interpretation
are by the Geoex staff in Tucson under the supervision of '

Chris S. Ludwig, Senior Geophysicist. The assistance and
hospitality of the Bagdad staff was most gratefully appreciated.

CONCLUSIONS AND RECOMMENDATIONS

All of the lines show definite sulfide anomalism of
varying intensity. Much of the anomalism is very strong
and indicates a total sulfide concentration by volume of
from 27 to 7% (about 4% to 14% by weight). Because of the
correlation with drilling and the. proximity to, if not actual
continuity with the Bagdad Mine mineralization, this anomalism
is probably of economic significance and should definitely be
followed up by additional drilling.

If the initial I.P.-based drilling recommended below
proves additional ore and can narrow down the geologic
targets, a major detailed induced polarization program is

. recommended. This detailed work should determine the -

extent of the open-ended anomalism found on the work to date,

as well as giving more reconnaissance information in outlying
areas. -

\

Much of the anomalism seen shows nearer surface stronger
anomalism overlying somewhat weaker indications. This is
probably representing supergene enriched zones overlying
Primary unoxidized lower sulfide content material.

Line 1, centered near DDH M-6D, shows moderate anomalism
over the drill hole and indicates perhaps 1.5% to 3.5% total
sulfides by volume. This anomaly is sharply terminated about
300 feet southeast of the drill hole going into the only zone
of background response seen on this survey. However, to the
northwest the anomaly extends another 1,000 or 1,500 feet at
about the same strength. Therefore, a 500 foot or deeper
drill hole is recommended at Station 10NW which should inter-
sect sulfides of approximately the same concentration as DDH

M-6D and hopefully similar copper values.
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Drill holes 2-63 and 6-63 were also crossed with I.P. and
both show a decrease in anomalism with depth, but indicate 2%

- to 4% sulfides by volume in the nearer surface zones. In the

vicinity of these two holes, several stronger sulfide zones
are indicated on which drilling is recommended. A 750 foot
or deeper hole near 7.5SE, Line 4 should intersect sulfides
perhaps half again as strong as in DDH 2-63; 750 foot holes

- at 60NE and 52.5NE on Line 2, should intersect sulfides of

about the same or slightly stronger than DDH 2-63. i

A pronounced enriched-zone-type‘anomaly appears on the,
southeast half of Line 5 and a 750 foot drill hole is recommended
at 7.5SE to test its economic potential.

- The northeast end of Line 2 is very strongly anomalous
and with better depth extent than usual. A 1,000 foot hole
is suggested at 87.5NE. .

The exact locations of these recommended drill sites are
not critical and drilling within several hundred feet of
suggested sites would probably give similar results. This is
mainly because of the gradational character of anomalism. .
The only sharp discontinuities seen have been at the center
of Line 1, as discussed before, and at about 45NE, Line 2,

- separating mostly strong anomalism to the northeast from weaker

effects to the southwest. In fact, drilling anywhere within
the zones interpreted as moderate and strong should intersect
sulfides concentrated enough to be of economic importance, at

least from a leaching standpoint, providing the copper-iron
ratio is favorable. -

Geophysically, the present.priority order from best target

' to poorest target considering the recommended drill sites are:

87.5NE, Line 2; 7.5SE, Line 4; 60 NE, Line 2 (0-Line 6); 7.5SE,

. Line 5; 52.5NE, Line 2 and 10 NW, Line 1. Depending on drill

results, this priority could change somewhat and it is
recommended that we be kept informed, so that you may have
the maximum benefit of the effort already expended as well

HEINRICHS GHOEXFPLORATION OO“PA"




-

&3
—

S B B G R w2

R

e~

=

&

as any refinements or alternative possibilities. Too often
this most important "feed-back" aspect of geophysics is
neglected, ignored, or forgotten, and desirable opportunities
lost as a result. After all, our mutual objective is to find
ore and not just anomalies.

Resistivities show only rather minor changes indicating"
relatively uniform alteration and similar rock types. 1In
general, the strongest anomalism is associated with lower
resistivities due to increased electrical conduction through
sulfides and increased electrolyte content and alteration.

Self potentials show some correlation with the I.P.
effects, but are quite low in amplitude. The reason for
this low amplitude may be due to the relatively uniform
distribution of sulfides and fair depth of burial. The
strongest anomaly is on the northeast end of Line 2 and is

- probably due more to increased oxidation caused by the

leaching operation than an actual increase in sulfide content;
perhaps sulfides also become somewhat shallower in this

. direction.

INTERPRETATION

" Line 1

The most evident feature on this line is the sharp
cutoff of anomalism southeast of center having the appearance
of a steeply dipping interface. To the southeast of this
cutoff, the response becomes background and typical of unmineralized
material and the resistivity increases.

The anomalism is moderate in sﬁrengthAand extends from
0 NW/SE to about 17.5NW, past which it gradually attenuates to

very weak response at the end of the line. This moderate
anomalism has the appearance of an enriched blanket, and may

by
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be controlled in part by the structure causing the electrical

" interface.

There is a minor self potential low at 5NW correlating
with the I.P. anomalism.

Line 2

This line is three spreads long and is anomalous to some
degree along its entire length. The anomalism along this line
can be divided into two zones by an electrical discontinuity
at about 45NE. To the southwest of this change, the indicated

" sulfide strength at depth is from about 1% to 2% by volume

with probable enriched blankets strongest between 20NE and
10NE and southwest of 2.5SW to the end of the line and perhaps
past. Strength of sulfides in the enriched zones may be
around 2% to 3% by volume. To the northeast of the 45NE
change, sulfides at depth are probably 2% to 4% by volume
with the enriched zones perhaps 3% to 6% by volume. On the

‘extreme northeast end of the lineé, the sulfides apparently

are quite uniformly strong with depth. Also on this end of
the line, the self potential shows a several hundred millivolt
low indicating actively oxidizing sulfides within several

. hundred feet of the surface and is possibly caused by the

leaching operation. The I.P. suggests sulfides within 200
feet on all lines, everywhere there is anomalism, but this
self potential anomaly is the only strong one seen on the

survey. Resistivities are relatively uniform on the line

except for a buried high resistivity zone near 50NE possibly
related to the 45NE sulfide change.

The other five lines crossed Line 2 normally and correlated
very well at the crossing points. This shows a lack of

_anisotropism in conductivity and polarization effects and

indicates a rather uniformly mineralized rock and no preferred
grain
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y Line 3

Shows the only definite increase in sulfide with depth
below several hundred feet particularly in the moderately
anomalous zone on the southeast end of the line. On the
northwest end of the line, there is a questionable increase

in anomalism. Between these anomalous zones, only weak
effects were seen. - ’

e

At about 7.5NW a buried resistiQity‘high was seen. No
self potential anomalism was noted.

R
. R

.Line 4

e B e St e

Well defined, enriched blanket type of anomalism is seen
across the entire line and varies between quite strong to
moderate polarization effects. A drill hole was recommended
at 7.58E on a particularly strong zone which is related to a
minor resistivity low. Other than the low, the resistivities

«are uniform. Self potentials show some relief but are not
significant.

&

Open ended moderate anomalism occurs on both ends of
_ the line. '

Line 5.

. Mostly strong anomalism on this line except for a change
to moderate at about 17.5NW which is related to a resistivity
increase to the northwest at the same place.

The southeast half of the line shows a pronounced blanket
type anomaly and is open ended to the southeast. The line
was stopped two stations short of the usual length because
of a dump and associated interferring culture.

The self potentials show a minor decrease on the southeast

end and are probably related to the strong low on the northeast
end of Line 2, '

&
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