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ANTRODUCTION

At the request of Mr. W.R. Ransone of Geochemical Surveys,
Inc., Heinrichs GEOEXploration Company conducted a reconnaissance
induced polarization survey over portions of the General Grant
Area near Wickenburg, Maricopa County, Arizona. The field work
was done in the interim July 30 to August 14, 1970.

A total of 13 lines were completed all on 500 foot dipole
spacings and at various orienmtations. See the accompanying
plan for details of location.

The dual frequency induced polarization system was employed
with sending frequencies of 0.3 and 3.0 Hz. The collinear
dipole-dipole electrode configuration was used which on a 500
foot dipole spacing typically gives resolvable penetration
within the zome from about 150 to 600 or so feet below surface.
Equipment used was a GEOEX MK-4C receiver and a GEOEX MK-7
sender.

The purpose of this survey was to search for sulfide
mineralization at depth possibly related to geochemical copper
and molybdenum anomalies located by Geochemical Surveys, Inc.
in an area of numerous copper oxide showings. Rock types
involved are Laramide (?) granitics intrusive into Precambrian
schists and gneisses with some extrusive and intrusive
Tertiary volcanics.

Data are presented on Sectiomal Data Sheets, one for each
line, showing resistivity, percent frequency effect (FFE) and
metallic conduction factor (MCF) contoured in section and
self potential (SP) in profile form. An Induced Polarization
Location and Interpretation Plan is also included which shows
the line locations and surface projected anomalism interpretation
relative to geochemical copper and molybdenum anomalism and
roads and section cornmers.

GEOEX personnel involved in the field work were W. Freeman,
Geophysicist-Crew Chief, S. Cruze and A, Wilder, technical
assistants. Compilation, interpretation and report by C. Ludwig,
Senior Geophysicist, with the assistance of the Tucson staff.
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CONCLUSIONS AND RECOMMENDATIONS

No definite, obviously sulfide related, anomalous induced
polarization response was noted on any of the thirteen lines.
There are several areas of higher background response which are
probably only rock type effects afid not actually related to
significant increases in sulfide mineralization. A zene of
very weak questionable anomslism is noted on Line 6 but with
no support on nearby Lines 5 and 7 and is therefore not felt
to be of much significance at this time.

Therefore, at least in the immediate vicinity of the I.P,
coverage, down to roughly 600 feet below surface, no geophysi-
cally significant concentrations of polarizable sulfides are
seen. Apparently the geochemical anomalism is reflecting the
minor mineralization noted in small veins throughout the area
rather than significant concentrations of copper-molybdenum
sulfides at depth. Based on the data available to us, no
further geophysical work is recommended in the area unless to
test other geologic or geochemical targets, not covered by
the subject work of this report.

For the most part, the apparent resistivities are quite
high indicating the rather fresh igneous or metamorphic material
covered by most of the lines. Several lines show lower near
surface resistivities probably reflecting an alluvial cover.
Also some of the volecanic rocks crossed show lower resistivities.
The self potentials show no significant appearing lows. This
suggests the lack of appreciable quantities of near surface,
actively oxidizing, relatively interconnected, sulfides in
the vicinity of the lines.

INTERPRETATION
Lipe 1:

Only minor background variation is seen in the induced
polarization response. The resistivities on the south half of
the line are fairly high and uniform - typical of the granitic
rocks involved. The north half of the line, particularly north
of about 10N shows rather low near surface resistivities increasing
with depth to values similar to those noted on the granite on
the south half of the line. The near surface low resistivities
are apparently caused by several hundred feet of overlying alluvium
or other relatively conductive material. No significant appearing
self potentials are seen.

‘2-
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Line 2: (Spreads 1 and 2):

Only background induced polarization response is noted.
The highest resistivity material has the highest background
response - as is typical in ecrystalline rocks. The apparent
resistivity is generally quite high but variable, probably
as a result of crossing several rock types (granites and
volcanics),plus the effect of washes and topographic variations.
A narrow, pronounced resistivity low noted mear 10E is likely
due to a small block of conductive volcaniecs. No significant
appearing self potential lows are seen. A zone of erratic
self potential near 70W is probably due to the effects of
topographic variations and rock type changes.

Line 3:

No significant induced polarization effects are noted.

Higher FFEs on the south end of the line relate to very high
apparent resistivities and are probably not of significance.

The MCFs are unusually low and uniform. The apparent resistivities
are quite high throughout the lines, typical of granite, and

show a minor increase with depth perhaps caused by decreased
weathering with depth. The self potentials show only minor
background variations.

Line 4:

Only background induced polarization effects are seen. The
resistivities are again quite high and increase slightly with
depth. The line is mostly on granitic rocks. A sharp low
pointing towards station 27.5W may be reflecting a sharp canyon
and a rock type change to volcanics. No significant self potential
lows are noted.

Line 3:

Only low background induced polarization effects are
evident. The resistivities show a zone of relatively conductive
near surface material thickening to the south and overlying
higher resistivity material. This line is apparently within
the metamorphics as mapped but the resistivities suggest that
several materials of differing conductivity or possibly
variable weathering effects are involved. No significant
self potential effects are seen.
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Lige 6:

The north half of this line has slightly higher than usual
background PFEs and therefore has been interpreted as very weak
strength questionable induced polarization anomelism. This
possibly anomalous zone is mainly north of 10N and goes to at
least 20N to the north. The FFE pattern suggests a deep source,
say 500 feet or more below surface. In that the MCFs are quite
low over this zone and that the zone is mostly outside nearby
geochemical anomalism it is not considered to be indicative
of significant quantities of sulfide. Also, there is no
correlating anomalous response on the nearby Lines 5 and 7.

The rest of the line shows only low background induced
pelarization effects. Resistivities are somewhat ervatic but
- generally high. Scme increase with depth is also noted in the
resistivities which may be due to minor alluvial zones or
increased near surface weathering. No significant appearing
self potentials were noted.

Line 7:

No anomalous induced polarization response is noted. The
resistivity is quite high on the west half of the line. A
pronounced apparent resistivity low near 2.5E is probably the
result of the array straddling a conductive block of volcaniecs
@8 indicated on the geologic map. The self potentials show
no significant appearing variations.

Line 8:

Very uniform and low background induced polarization is
noted. The resistivity is fairly uniform but minor variations
may be reflecting the granite-gneiss contact that the line
sub-parallels on its south end. No anomalous self potentials
are seen.

Line 9:

Very low background induced polarization response is
evident. The resistivities are much lower than usual and show
a pronounced increase with depth particularly on the south
half of the line - perhaps due to & several hundred foot thick
section of alluvium and relatively conductive metamorphics at
depth. The self potentials show only minor background variations.

w il
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Line 10:

J Quite uniform and low induced polarization response is
seen on this line. The resistivities are fairly high but
erratic. The zone of volcanics the line is centered on is
not obvious on the resistivities. No anomalous self potentials
are seen,

Again only low background induced polarization response
is noted. The resistivities are quite uniform except for a
minor increase with depth and 2 small near surface low near
“ 158. The self potentials are quite flat,

Line 12:

Agein only background induced polarization effects are
evident on the line. The resistivities decrease somewhat
to the south but are genmerally high. No anomalous self

- potentials are seen.

Line 13:

Extremely uniform FFEs are seen with typical background
strength. The resistivities are fairly high but erratic
probably due to the effect of approximately running along the
voleanic-metamorphic contact. The self potentials are quite
uninteresting.

Respectfully submitted:
HEINRICHS GEOEXPLORATION COMPANY

e  Aodry

Chris S. Ludwig

Approved

Walter Heinrichs, .Jr "
President
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ANTRODUCTION

At the request of Mr. W.R. Ransone of Geochemical Surveys,
Inc., Heinrichs GEOEXploration Company conducted a reconnaissance
induced polarization survey over portions of the General Grant
Area near Wickenburg, Maricopa County, Arizona. The field work
was done in the interim July 30 to August 14, 1970.

A total of 13 lines were completed all on 500 foot dipole
spacings and at various orienmtations. See the accompanying
plan for details of location.

The dual frequency induced polarization system was employed
with sending frequencies of 0.3 and 3.0 Hz. The collinear
dipolo-dipolo electrode configuration was used which on a 500
foot dipole spacing typically gives resolvable penetration
within the zone from about 150 to 600 or so feet below surface.
Equipment used was a GEOEX MK-4C receiver and a GEOEX MK-7
sender.

The purpose of this survey was to search for sulfide
mineralization at depth possibly related to geochemical copper
- and molybdenum anomalies located by Geochemical Surveys, Inc.
in an area of numerous copper oxide showings. Rock types
involved are Laramide (?) granitics intrusive into Frecambrian
schists and gneisses with some extrusive and intrusive

Tertiary volcanics.

Data are presented on Sectional Data Sheets, one for each
line, showing resistivity, percent frequency effect (FFE) and
metallic conduction factor (MCF) contoured in section and
self potential (SP) in profile form. An Induced Polarization
Location and Interpretation Plan is also included which shows
the line locations and surface projected anomalism interpretation
relative to geochemical copper and molybdenum anomalism and
roads and section corners.

GEOEX persomnel involved in the field work were W. Freeman,
Geophysicist-Crew Chief, S. Cruze and A. Wilder, technical
assistants. co-pnnuon. interpretation and report by C. Ludwig,
Senior Geophysicist, with the assistance of the Tucson staff.




CONCLUSIONS AND RECOMMENDATIONS

No definite, obviously sulfide related, anomalous induced
polarization response was noted on any of the thirteen lines.
There are several areas of higher background response which are
probably only rock type effects and not actually related to
significant increases in sulfide mineralization. A zéne of
very weak questionable anomalism is noted om Line 6 but with
no support on nearby Lines 5 and 7 and is therefore not felt
to be of much significance at this time.

Therefore, at least in the immediate vicinity of the I.P.
coverage, down to roughly 600 feet below surface, no geophysi-
cally significant concentrations of polarizable sulfides are
seen. Apparently the geochemical anomalism is reflecting the
minor mineralization noted in small veins throughout the area
rather than significant concentrations of copper-molybdenum
sulfides at depth. Based on the data available to us, no
further geophysical work is recommended in the area unless to
test other geologic or geochemical targets, not covered by
the subject work of this veport.

- For the most part, the apparent resistivities are quite
high indicating the rather fresh igneous or metamorphic material
covered by most of the lines. Several lines show lower near
surface resistivities probably reflecting an alluvial cover.
Also some of the volcanic rocks crossed show lower resistivities.
The self potentials show no significant appearing lows. This
suggests the lack of appreciable quantities of near surface,
actively oxidizing, relatively interconnected, sulfides in
the vicinity of the limes.

INTERPRETATION
Lige 1:

Only minor background variation is seen in the induced
polarization response. The resistivities on the south half of
the line are fairly high and uniform - typical of the gramitic
rocks involved. The north half of the line, particularly north
of about 10N shows rather low mear surface resistivities increasing
with depth to values similar to those noted on the granite on
the south half of the line. The near surface low resistivities
are apparently caused by several hundred feet of overlying alluvium
or other relativeliy conductive material. No significant appearing
self potentials are seen.

.l




Line 2: (Spreads 1 and 2):

Only background induced polarization response is noted.
The highest resistivity material has the highest background
response - as is typical in crystallime rocks., The apparent
resistivity is generally quite high but variable, probably
as a result of crossing several rock types (granites and
volcanics),plus the effect of washes and topographic variations.
A narrow, pronounced resistivity low noted near 10E is likely
due to a small block of conductive volcanics. No significant
appearing self potential lows are seen. A zone of erratic
self potential near 70W is probably due to the effects of
topographic variations and rock type changes.

Line 3:

No significant induced polarization effects are noted.
Higher FFEs on the south end of the linme relate to very high
apparent resistivities and are probably not of significance.
The MCFs are unusually low and uniform. The apparent resistivities
are quite high throughout the lines, typical of granite, and
show a minor increase with depth perhaps caused by decreased
weathering with depth. The self potentials show only minor
background variations.

Line 4:

Only background induced polarization effects are seen. The
resistivities are again quite high and increase slightly with
depth. The line is mostly on granitic rocks. A sharp low
pointing towards station 27.35W may be reflecting a sharp canyon
and a rock type change to volcanics. No significant self potential
lows are noted.

Line 5:

Only low background induced polarization effects are
evident. The resistivities show a zone of relatively conductive
near surface material thickening to the south and overlying
higher resistivity material. This line is apperently within
the metamorphics as mapped but the resistivities suggest that
several materials of differing conductivity or possibly
variable weathering effects are involved. No significant
self potential effects are seen.




Line 6:

The north half of this line has slightly higher than usual
background FFEs and therefore has been interpreted as very weak
strength questionable induced polarization anomalism. This
possibly anomalous zone is mainly north of 10N and goes to at
least 20N to the north. The FFE pattern suggests a deep source,
say 500 feet or more below surface. In that the MCFs are quite
low over this zone and that the zone is mostly outside nearby
geochemical anomalism it is not considered to be indicative
of significant quantities of sulfide. Also, there is no
correlating anomalous response on the nearby Lines 5 and 7.

The rest of the line shows only low background induced
polarization effects. Resistivities are somewhat erratic but
generally high. Scme increase with depth is also noted in the
resistivities which may be due to minor alluvial zonmes or
increased near surface weathering. No significant appearing
self potentials were noted.

Line 7:

No anomalous induced polarization response is noted. The
resistivity is quite high on the west half of the line. A
pronounced apparent resistivity low near 2.5E is probably the
result of the array straddling a conductive block of volcanics
@s indicated on the geologic map. The self potentials show
no significant appearing variations.

Lipe 8:

Very uniform and low background induced polarization is
noted. The resistivity is fairly uniform but minor variations
may be reflecting the granite-gneiss contact that the line
sub-parallels on its south end. No anomalous self potentials
are seen.

Line 9:

Very low background induced polarization response is
evident. The resistivities are much lower than usual and show
2 pronounced increase with depth particularly on the south
half of the line - perhaps due to a several hundred foot thick
section of alluvium and relatively conductive metamorphics at
depth. The self potentials show only minor background variatioms.

o v



Line 10:

Quite uniform and low induced polarization response is
seen on this line. The resistivities are fairly high but
erratic. The zone of volcanics the line is centered on is
not obvious on the resistivities. No anomalous self potentials
are seen.

Live 11:

Again only low background induced polarization response
is noted. The resistivities are quite uniform except for a
minor increase with depth and 2 small near surface low near
158. The self potentials are quite flat.

Line 12:

Again only background induced polarization effects are
evident on the line. The resistivities decrease somewhat
to the south but are gemerally high. No anomalous self
potentials are seen.

Line 13:

Extremely uniform FFEs are seen with typical background
strength. The resistivities are fairly high but erratic
probably due to the effect of approximately rumning along the
volecanic-metamorphic contact. The self potentials are quite
uninteresting.

Respectfully submitted:
HEINRICHS GEOEXPLORATION COMPANY

Chris 5. Ludwig
physicist

Approved By;
Walter
Fresident

iorichs, Jr.
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