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INTRODUCTION

At the request of Mr. Ernest D. Black of M.¥. & H.R.
Consulting Limited of Toronto, Canada, Heinrichs Geoexploration
Company of Tucson, Arizona conducted and completed an induced
polarization (I.F.) survey over parts of the Blue Froject
Area in the Durham MHills, Pinal County, Avizona. The field
work was done during the interim January 15 to February 8, 1968.

A total of six lines of I.F. coverage were run comsisting
of nine spreads. This gives a total surface coverage of
44,500 feet of which 27,000 feet is ""subsurface” plotted data.
All spreads were run on a dipole spacing of 500 feet except
Spread 2 on Lines 2 and 3 which were runm on a 250 foot spacing.
The lines are all separated by 500 feet except Line 1 which
is 1,000 feet aoutlwuc of Line 4., The lines are all oriented
approxiuuly N62°W-562°E. For location details of this
coverage with respect to the M.¥., & H. R. baseline and other
features, see the plan map.

The I.r. work was done using the dual frequency techmnique
utilizing sending frequencies of 0.05 and 3.0 Hz., The
electrode configuration used was the standard collinear
dipole~dipole array which on a 500 foot spacing typically
gives resolvable pemetration within the zone from 150 feet
to 600 or 750 feet below surface. The 250 foot dipole lines
would penetrate half as deep but wu:h cw:l.cc the rmlut.ion
as the 500 foot dipole lines.

The purpose of this survey was to attempt to locate any
sulfide zones related to a strong surface px:l.do’ copper showing.

Data are presented on sectional data sheets showing
rvesistivity, percent frequenmcy effect (¥FE) and metallic
conduction factor (MCF) contoured in section and self potemtial
(3.FP.) in profile form. For additional details concerning



theory, plotting amnd interpretation, see the Basis of the
Induced Polarization Method appended to this report. An

Induced Polarization Location and Interpretation Flam is

also presented.

Heinrichs persomnel involved in the field work were:
J. King and R. Fedelchak, geophysical crew chiefs, G. Routt,
D. McCoy, B. Gaul, and D. Berglind, technical assistants.
Report and interpretation by Chris 8. Ludwig, Semior
Geophysicist with the assistance of the Geoex staff.

CONCLUSIONS AND RECOMMENDATIONS

A definite but weak to very weak zone of anomalous
polarization effects was seem on all lines and is apparently
fairly continuous, trending NNE-SSW. The indicated source
is about 500 feet wide and has variable widths of weaker
fringing material. Depth to the top of the source of polar-
ization is interpreted to be at least within 100 feet of
the surface.

On our recommendation, a vertical diamond core drill
hole was drilled at Station 1.875SE Line 3 to determine
the source of anomalism. A highly fractured granitic rock
was encountered very near surface and continued for several
hundred feet. Many of the fractures were filled with
veinlets of manganese oxides. A laboratory induced polar-
ization test was run on several samples of this core and
the pieces showing manganese gave definite polarizatiom,
easily enough to cause the field anomaly.

Most of the copper show is just west of the main I.P.
anomalism but no significant polarization responee was seen .
there other than a very weak west fringe on the main anomaly.



1f the geochemicdd work shows any definite correlatiom with
the main anomaly anywhere along its 2,000+ feet strike
length;, additional drilling is recommended.

This anomalous zone is apparently cut off to the north
by Line 5 except possibly for two very weak and questionable
anomalies, one of which is quite likely interference from
a grounded iron pipe. To the south, there is a significant
resistivity change between Line 4 and 1 with the latter
showing a more conductive zone near the surface. However,
some very weak I.P. anomalism continues through more or
less in line with the main anomalous trend; possibly the
same zone of mineralization in a different, more conductive
rock type.

There is a very weak anomaly on the northwest end of
Line 1 that could be the fringe of a stronger zone. If this
area is geologically interesting, additiomal I.F. is rec-
ommended to see if this anomaly increases. A grounded fence
correlates with this anomaly but the response appears valid.

The resistivity shows several features of interest, in
particular the electi#ical interface at about 4,250 feet east
(M.P. & H.R, grid), on Lines 2 through 6. This is likely a
major fault or topographic break in the gramitic rocks, with
thick alluvium to the southeast, in excess of 750 feet, at
least on Line 5.

The resistivity over the granitic rocks is quite uniform
even in the area of anomalism. Howewer, as mentioned before,
the resistivity changes to the south between Line 4 and Line 1.
The near surface resistivity on Line 1 is low and increases
with depth, suggestive of a more conductive material over-
lying the gramitic rocks, perhaps schist or volcanics.



Self potentials show very little variation and almost
no correlation with the I.P., anomalism except for a 25 milli-
volt low on Line 6. The lack of S.FP. response suggests a
lack of significant quantities of oxidizing sulfides within
several hundred feet of the surface.

In summary, no more electrical work is recommended
unless a more definite correlation between the I.P. results
and copper mineralization is seen with geology or geochemistry.
However, this genmeral area is well mineralized and a reconnais-
sance I.P. magnetic and geochemical program could prove
fruitful.

INTERPRETATION

Line 1: (a=500 feet)

This line is slightly anomalous in two places; near
10SE and 25NW. The 10SE anomaly appears to be a near
surface slightly polarizable zone with limited depth extent
(less than 500 feet). This anomaly is definitely within
the lower resistivity near surface material and was there-
fore originally suspected of being a clay anomaly within
the alluvium. However, after the other lines were rum showing
an anomalous zome trending towards this Line 1 anomaly and
with the fact that alluvial cover is very thin or absent in
this area, it is believed that the anomaly is a wvalid (but
very weak) mineralized zone in schist or volcamics and
related to the main anomaly.

The 25NW anomaly is too near the end of the line to
interpret accurately but may be the beginning of a more
definite anomalous zone flurther west. The anomaly does
correlate with a fence but does not give the appearance
of being caused artificially.



The resistivity at depth on this line is similar in
amplitude to that over the granitic rocks exposed further
north. No significant self potemtlial anomalism was seen
except for a 50 millivolt low correlating with a fence

near 208E.
L ¥ §: d l, a=50 : read e

Spread 1 shows a weak to very weak anomslous zone from
about 2.5NW to at least 12.5SE with the strongest portion
between 58E and 10SE. The source of this anomaly is likely
within several hundred feet of the surface and has gradational
boundaries northwest and southeast. The anomaly has good
depth extent,.

The resistivity is quite uniform in level over the
line except for a sharp drop to the southeast. There is
likely an abrupt increase in alluvial thickness near 22,5S8E
causing this drop off. The self potentials show very little
variation,

Spread 2 was run to gain detailed information over
the central and northwest half of Spread 1 where detalled
geology and considerable exposed copper oxide 1s present.
The 1.P. response very gradually increases from the northwest
to about 8.75SE (which 1s likely the center of the less
detailed 5SE to 10SE Spread 1 anomaly. No distinet anomaly
can be seen to relate to the copper show, only stromng back-
ground effects or very weak mineralization response (3 to
4 PFE) occurs. A slight MCF closure occurs near 3.75SE
that may have some significance. Again, the resistivity
and 8.P, is quite uniform.

Spread 1 shows the strongest, most well defined anomaly
seen on the project. On an absolute basis, however, the



anomaly is classified as weak. The pattern correlates very
well with the theoretical response of a steeply dipping,
shallow tabular body, one dipole {500 feet) wide and having
no or little resistivity contrast with the surroundings and
with good depth and strike extemt. The mineralization ends
abruptly to the southeast and is gradational to the north-
wast.

There is no significant S.P. variation. The resistivity
again shows the alluvial drop off near 17.35E. Also, a
minor electrical interface 1s seen near S5SE, perhaps indicate
ing a slight increase in alluvial thickness to the southeast
before the main break. ‘

Spread 2 was centered on the Spread 1 anomaly to gain
detail and select a definitive drill target. The boundaries
of the anomalous source as determined by Spread 1 were
verified by this detail (0 NW/SE to 5 SE). Again, the =
anomaly appears shallow so it was expected that the source
would be intersected within 75 feet of the surface. The
northwest half of the snomaly appeared somewhat stronger
than the southeast half so a drilling location was compromised
between the center of the anomaly and the center of the
northwest half; 1.875SE our grid, 2687.5E, M.P. & H.R. grid.

As mentioned above in the conclusions, the source of
anomalism was intersected and is a manganiferous fractured
granitic material.

Several samples weee tested for FFE response in our
laboratory with these results:

Sample FFE

27' (core) 0
53' (core) 32,
99' (core) 2

Surface Mn oxides 19
near hole

Which easily accounts for the anomalism .

o6~



The resistivities show a gradual decrease towards the
surface probably due to the weathered zome.

Line 4: _(a=3500 feet)

Anomalism similar to but slightly weaker and less
definite than on Line 3 was seen from 0 NW/SE to 5 SE.
The boundaries are quite gradatiomal but the gross pictuvre
is still a steeply dipping, near surface, tabular beody.

As before, there is no significant S.P. or resistivity
response relating to this anomalism. The alluvial drop off
shows as being near 17.53E.

Line 5: (Spreads 1 and 2, a=500 feet)

No definite I.P. anomalism was seen on this line.
Therefore, the main anomalous trend is likely cut off
to the north just south of Line 5.

Two very weak questionable zones of anomalism were
noticed. One is near 5NW where an ill-defined area of
somewhat higher FFR's appear and could be just a lateral
reflection of the main zone further south. The other zone
is from about 5SE to 12,.5SE where & complicated pattern of
positive and negative FFE's are seen. This anomalism appears
artificial and correlates with a grounded iron water pipe.
This area should be inspected geologlcally and geochemically
in case this anomalism is in part valid,

The resistivities show the alluvial break near 17.5SE,
Spread 2, traversed the slluvium on the southeast half and
shows a relatively resistive surface material overlying a
more conductive zone. This could be due to s alluvium
overlying clayey alluvium (or Gila conglomerate) or perhaps
water unsaturated alluvium overlying saturated alluvium,
Regardless, the thickness of the upper layer is sbout 250 feet.

wJe



No bedrock response was seen here suggesting at least 750
total feet of cover. Self potential response was background.

Line 6: (a=500 feet)

The response here is quite similar to Line 4 with
gradational anomalism strongest mear O NW/SE and apparently
resulting grossly from a steeply dipping tabular body sub-
outcropping near surface. There is a slight 5.F. low (25 mv)
correlating with this anomaly, probably just bac
effects. The alluvial break shows in the resistivity data
near 17.5SE.

Respectfully submitted,
HEINRICHS GEOEXPLORATION COMFANY

February 26, 1968
Tucson, Arizona
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INTRODUCTION

At the request of Mr. Ermest D. Black of M.P. & H.R.
Consulting Limited of Toronto, Canada, Heinrichs Geocexploration
Company of Tucson, Arizona conducted and completed an induced
polarization (I.F.) survey over parts of the Blue Project
Area in the Durham Hills, Final County, Arizoma. -The field
work was done during the interim January 15 to February 8, 1968.

A total of six lines of I.F. coverage were run consisting
of nine spreads. This gives a total surface coverage of
44,500 feet of which 27,000 feet is "subsurface” plotted data.
All spreads were run on a dipole spacing of 500 feet except
Spread 2 on Lines 2 and 3 which were run on a 250 foot spacing.
The lines are all separated by 500 feet except Line 1 which
is 1,000 feet southmst of Line 4. The lines are all oriented
app:umuly N62°W-$62°E, For location details of this
coverage with respect to the M.F., & H.R. baseline and other
features, see the plan map.

The I.P. work was done using the dual frequemcy technique
utilizing sending frequemcies of 0.05 and 3.0 Hz. The
electrode configuration used was the standard collinear
dipole~dipole array which on a 500 foot spacing typically
gives resolvable pemetration within the zone from 150 feet
to 600 or 750 feet below surface. The 250 foot dipole lines
would penetrate half as deep but with twice the resolution
as the 500 foot dipole lines.

The purpose of this survey was to attempt to locate any
sulfide zomes related to a strong surface oxide copper showing.

Data are presented on sectional data sheets showing
resistivity, percent frequency effect (FFE) and metallic
conduction factor (MCF) contoured in section and self potemtial
(S.P.) in profile form. For additional details concerning

HEINRICHS GEHOEXPFPLORATION COMPANY
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theory, plotting and interpretation, see the Basis of the
Induced Polarization Method appended to this report. An

Induced Polarization Location and Interpretation Flam is

also presented.

Heinrichs persommel involved in the field work were:
J. King and R. Fedelchak, geophysical crew chiefs, G. Routt,
D. McCoy, B. Gaul, and D, Berglind, technical assistants.
Report and interpretation by Chris 8. Ludwig, Senior
Geophysicist with the assistance of the Geoex staff.

CONCLUSIONS AND RECOMMENDATIONS

A definite but weak to very weak zone of anomalous
polarization effects was seem on all lines and is apparently
fairly continuous, trending NNE~-SSW. The indicated source
is about 500 feet wide and has variable widths of weaker
fringing material. Depth to the top of the source of polar-
ization is interpreted to be at least within 100 feet of
the surface.

On our recommendation, a vertical diamond core drill
hole was drilled at Station 1.875SE Line 3 to determine
the source of anomalism. A highly fractured granitic rock
was encountered very near surface and continued for several
hundred feet. Many of the fractures were filled with
veinlets of manganese oxides. A laboratory induced polar-
ization test was run on several samples of this core and
the pieces showing manganese gave definite polarizationm,
easily enough to cause the field anomaly.

Most of the copper show is just west of the main I.F.

anomalism but no significant polarization response was seen
there other than a very weak west fringe on the main anomaly.

HEINRICHS GEOEXPLORATION COMPANTY




1f the geochemical work shows any definite correlatiom with
the main anomaly anywhere along its 2,000+ feet strike
length, additional drilling is recommended.

This anomalous zone is apparently cut off to the north
by Line 5 except possibly for two very weak and questionable
anomalies, one of which is quite likely interference from
a grounded iron pipe. To the south, there is a significant
resistivity change between Line 4 and 1 with the latter
showing a more conductive zone near the surface. However,
some very weak I.F, anomalism continues through more or
less in line with the main anomalous trend; possibly the
same zone of mineralization in a different, more conductive
rock type.

There is a very weak anomaly on the northwest end of
Line 1 that could be the fringe of a stronger zome. If this
area is geologically interesting, additiomal 1I.P, is rec-
ommended to see if this anomaly increases. A grounded fence
correlates with this anomaly but the response appears valid.

The resistivity shows several features of interest, in
particular the electrical interface at about 4,250 feet east
(M.P. & H.R, grid), on Lines 2 through 6. This is likely a
major fault or topographic break in the gramitic rocks, with
thick alluvium to the southeast, in excess of 750 feet, at
least on Line 5.

The resistivity over the granitic rocks is quite uniform
even in the area of anomalism. Howewer, as mentioned before,
the resistivity changes to the south between Line 4 and Line 1.
The near surface resistivity on Line 1 is low and increases
with depth, suggestive of a more conductive material over-
lying the granitic rocks, perhaps schist or volcanics.

HEINRICHS GEOEXPLORATION COMPANTY




Self potentials show very little variation and almost
no correlation with the I.P. anomalism except for a 25 milli-
volt low on Line 6., The lack of S.F. response suggests a
lack of significant quantities of oxidizing sulfides within
several hundred feet of the surface.

In summary, no more electrical work is recommended
unless a more definite correlation between the I.F. results
and copper mineralization is seen with geology or geochemistry.
However, this general avea is well mineralized and a recomnais-

sance I.P. magnetic and geochemical program could prove
fruitful.

INTERPRETATION

This line is slightly anomalous in two places; near
108E and 25NW. The 10SE anomaly appears to be a near
surface slightly polarizable zone with limited depth extent
(less than 500 feet). This anomaly is definitely within
the lower resistivity near surface material and was there-
fore originally suspected of being a clay anomaly within
the alluvium, However, after the other lines were run showing
an anomalous zone trending towards this Line 1 anomaly and
with the fact that alluvial cover is very thin or absent in
this area, it is believed that the anomaly is a valid (but
very weak) mineralized zome in schist or volecanics and
related to the main anomaly.

The 25NW anomaly is too near the end of the line to
interpret accurately but may be the beginning of a more
definite anomalous zone further west. The anomaly does
correlate with a fence but does not give the appearance
of being caused artificially.

HEINRICHS GEOEXPLORATION COMPANTY




The resistivity at depth on this line is similar in
amplitude to that over the granitic rocks exposed further
north. No significant self potential anomalism was seen
except for a 50 millivolt low correlating with a fence
near 20SE.

boundaries northwest and southeast. The anomaly has
depth extent.

The resistivity is quite uniform in level over the
line except for a sharp drop to the southeast. There is
likely an abrupt increase im alluvial thickness near 22,5SE
causing this drop off. The self potentials show very little
variation,

Spread 2 was run to gain detailed information over
the central and northwest half of Spread 1 where detalled
geology and considerable exposed copper oxide is present,
The I.P, response very gradually increases from the northwest
to about 8.753E (which is likely the center of the less
detailed 5SE to 10SE Spread 1 anomaly. No distinct anomaly
can be seen to relate to the copper show, only strong back-
ground effects or very weak mineralization response (3 to
4 PFE) occurs. A slight MCF closure occurs nmear 3.75S8E
that may have some significance. Again, the resistivity
and 8.P, is quite uniform.

Spread 1 shows the strongest, most well defined anomaly
seen on the project. On an absolute basis, however, the

HEINRICHS GEOEXPLORATION COMPANTY




anomaly is classified as weak. The patterm correlates very
well with the theoretical response of a steeply dipping,
shallow tabular body, one dipole (500 feet) wide and having
no or little resistivity contrast with the surroundings and
with good depth and strike extent. The mineralization ends
abruptly to the southeast and is gradationmal to the north-
west.,

There is no significant 8.P. variation. The resistivity
again shows the alluvial drop off near 17.3SE. Also, a
minor electrical interface is seen near 5SE, perhaps indicat-
ing a slight increase im alluvial thickness to the southeast
before the main break.

Spread 2 was centered on the Spread 1 anomaly to gain

‘detail and select a definitive drill target. The boundaries

of the anomalous source as determined by Spread 1 were
verified by this detail (0 NW/SE to 5 SE). Again, the
anomaly appears shallow so it was expected that the source
would be intersected within 75 feet of the surface. The
northwest half of the anomaly appeared somewhat stronmger

than the southeast half so a drilling location was compromised
between the center of the anomaly and the center of the
northwest half; 1.875SE our grid, 2687.5E, M.P. & H.R. grid.

As mentioned above in the conclusions, the source of
snomalism was intersected and is a manganiferous fractured
granitic material.

Several samples were tested for FPFE response in our
laboratory with these results:

Sample FFE
27' (core) 0.6
53' (core) 32.9
99' (core) 2.9

Surface Mn oxides 19.3
near hole

Which easily accounts for the anomalism.

.6‘
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The resistivities show a gradual decrease towards the
surface probably due to the weathered zome.

Line 4: (a=300 feet)

Anomalism similar to but slightly weaker and less
definite than on Line 3 was seen from 0 NW/SE to 5 SE.
The boundaries are quite gradational but the gross picture
is still a steeply dipping, near surface, tabular body.

As before, there is no significant S.P. or resistivity
response relating to this anomalism. The alluvial drop off
shows as being near 17.53E.

b H Spreads 1 and 4 a=300 feet

No definite I.P. anomalism was seen on this line.
Therefore, the main anomalous trend is likely cut off
to the north just south of Line 5.

Two very weak questionable zones of anomalism were
noticed. One is near 3NW where an ill-defined area of
somewhat higher FFE's appear and could be just a lateral
reflection of the main zome further south, The other zome
is from about 5SE to 12,5SE where a complicated pattern of
positive and negative FFE's are seen. This anomalism appears
artificial and correlates with a grounded irom water pipe.
This area should be inspected geologically and geochemically
in case this anomalism is in part valid.

The resistivities show the alluvial break near 17.58E.
Spread 2, traversed the alluvium on the southeast half and
shows a relatively resistive surface material overlying a
more conductive zome. This could be due to sandy alluvium
overlying clayey alluvium (or Gila conglomerate) or perhaps
water unsaturated alluvium overlying saturated alluvium,
Regardless, the thickness of the upper layer is about 250 feet.

-7‘
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No bedrock vesponse was seen here suggesting at least 750
total feet of cover. Self potential response was background.

The response here is quite similar to Line 4 with
gradational amomalisn strongest near 0 NW/SE and apparvently
resulting grossly from a steeply dipping tabular body sub-
outeropping near surface. There is a slight 35.P. low (25 mv)
correlating with this anomaly, probably just background
effecta., The alluvial break shows in the resistivity data
near 17.5SE.

Respectfully submitted,
HEINRICHS CEOEXPLORATION COMPANY

February 26, 1968
Tucson, Arizoma

HEINRICHS GEOEXPLORATION COMPANY
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