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HEINRICHS GEOEXPLORATION COMPANY

806 WEST GRANT ROAD, TUCSON, ARIZONA, 85703. P.O. BOX 5671. PHONE: (AREA CODE 602) 623-0578

October 23, 1967

Mr. W. R. Ransone
Geochemical Surveys

P. 0. Box 19508

3806 Cedar Springs Road
Dallas 19, Texas

Dear Bill:

This confirms your visit accompanied by Phil Stewart,
to our Tucson office last week., Chris Ludwig and I were
most interested to learn of your project and progress, and
we will look forward to further word.

We understand you desire us to briefly review your
complete geochemical results in the area west of the Sierrita
Mountains, mainly in T165 17, 18, 19, 20S, R1OE, with a little
in the east part of T19S, R9E, Pima County, Arizona and to
make preliminary reconnaissance geological mapping correlation
with appropriate interpretation, conclusions and recommendations.
All liability and costs for a trespass on areas assigned by
you to be covered, will be borne by you.

It is anticipated this may take a week or so in the field
with one professional man at $150.00 per day plus expenses,
not including a helper. If a helper is required, we would
charge $25.00 per day for his services. Tucson office work
reviewing your data would only require two or three days at
$125.00 per day plus any directly incidental expenses only,
such as communications, reproductions, etc.

MINERAL ENGINEERING CONSULTANTS AND CONTRACTORS. GEOPHYSICAL, GEOLOGICAL AND ECONOMIC APPRAISALS.



Mr. W. R. Ransone Page 2 October 23, 1967
Geochemical Surveys

It will be most helpful to see the data on the other
elements right away, in addition to the silver, and also
the detail sample analysis specifications and methodology
used. Chris Ludwig, myself, or others of the staff should
have some worthwhile comment for you regarding this and,
of course, it would have bearing on planning the initial
follow up work.

If this meets with your approval, you may so indicate
by executing as provided below on the extra carbon copy
enclosed and returning the same to us with an advance of
$500,00 in lieu of credit investigat ion.

At present, qualified personnel are available or would
be available on a one or two week notice.

Enclosed are the articles which were mentioned might
be of special interest to you. Also our services price sheet.

Very truly yours,
HEINRICHS GEOEXPLORATION COMPANY

(Walt, €. Menttedas 1.

Walter E. Heinrichs, Jr. 2%yc
President & General Manager

(dictated but not signed)
APPROVED: 220, I irnaBe
/. ‘

DATE: A, F 2 19(7

—

TITLE:

WEH: jc
Enclosures: extra copy
Literature

HEINRICHS GEOEXPLORATION COMPANY
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MAILING ADDRESS
P. O. BOX 19508
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GEOCHEMICATL SURVEYS

2505 TURTLE CREEK BOULEVARD

DALLAS, TEXAS 75219 TELEPHONE
LAKESIDE 1-5145

March 19, 1968

STPRTNRYCTS
GEOEXE

MAR 2%:;58

—~\< C- BOX 5671 TUCSON, 'KRIZONA 85703
(P Phone: (AREA 602) 56:3-05/8

Heinrichs Geoexploration Company

P, O, Box 5671

Tucson, Arizona 85703

Gentlemen:

In your letter of October 23, 1967, you enclosed your
services price sheet. We have misplaced this and would like
to have another. We are sorry for any inconvenience caused
you.

Very truly yours,
GEOCHEMICAL SURVEYS

Jardre s domen

(Mrs.) Sandra Dawson




GEOCHEMICAL SURVEYS j:

2505 TURTLE CREEK BOULEVARD [

MAILING ADDRESS DALLAS, TEXAS 75219 ( TELEPHONE
P. 0. BOX 19508 | LAKESIDE I-5145

March 5, 1968

Heinrichs Geoexploration Company
806 West Grant Road
Tucson, Arizona 85703

Attention: Mr. Donald Cooley
Gentlemen:

We are in receipt of your statement of February 29
being Interim billing #2 for the Silver Hills, Arizona Area. As
we have no plans to be in Arizona in the near future to discuss
with you the results of this work and others which you have done
for us, we would appreciate it if you could furnish us with such
maps and written reports as you might have at this time.

In checking the notice of location document for the
Tinaja claims numbered 37 through 54, we note that they appear
to be properly located in reference to quarter corner locations
of Section 36, T 18 S, R 12 E, but that they are identified as
being approximately 2600 feet North of Tinaja claims 19 through
36. They are in fact in excess of 5000 feet North of such claims.
We doubt that this is a problem, but would want to bring it to your
attention.

Yours very truly,

GEOCHEMICAL SURVEYS
)

gty A, s

W. R. Ransone

WRR:RSU:bac
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GEOCHEMICAL SURVEYS

?@ﬁmx kaj
MAILING ADDRESS IgAL » R‘E@;’%}‘bﬁg Boulevard TELEPHONE

P. 0. BOX 19508¢ LAKESIDE 1-5145

March 4, 1968
Raymond E. Kay
P.O, Box 1009
Tucson, Arizona 85702
Phone 326-2845

Marley Cattle Company
5001 E, Washington
Phoenix, Arizona
' Re: Geophysical Permit
Dear Sir:

We thank you for your cooperation in permitting a soil analysis survey
on your property and we sincerely hope that the conduct of our crew was
satisfactory and no damages were incurred. We have contacted your ranch
foreman, Mr. Caswell, and he expressed his satisfaction with the crew's conduct.
As a result of our survey we have found areas of interest where we would like to
do additional geophysical work and possibly drill some test holes.

The geophysical work would be done by a geophysical contractor using
lightweight panel trucks. This portion of the work should be completed within
30 days. If the results of this work proved interesting enough, we would like to
drill a few test holes to depths of 500 feet. This should take an additional
30 days to complete.

We hope that our past record will be considered favorably in our request
to continue geophysical work in the following areas on your ranch:

, R13 E Sections: 17, 18, 19, 20, 28, 29, 30, 31, 32

T 18 S

T19S, R12 E Sections: 4, 5, 6, 7, 8, 9
T20S, R10 E Sections: 5, 8, 9, 10
T19S, R10 E Sections: 21, 22, 27, 28, 32

This work would be for a period of 60 days beginning March 4, 1968,

All conditions formerly agreed on will be extended to cover this request
and we will also assume full responsibility for any damages during the course of,
or as a result of this work, which might be incurred by any contracting crew in
our employ.

Your favorable consideration of this request will be greatly appreciated
and we hope you will indicate your approval by signing and returning one copy
of this letter,

Approved this 8 day of Yours very truly,/
b ioge , Z/Zﬁmmﬂé' Ay

B/ } Yz / — Raymond E. Kay

ot




MAILING ADDRESS
P. O. BOX 19508

GEOCHEMICATL SURVEYS
2505 TURTLE CREEK BOULEVARD
DALLAS, TEXAS 75219

January 26, 1968

Mr. Don B. Cooley

Heinrichs Geoexploration Company
P. O. Box 5671

Tucson, Arizona

Dear Don:

I am enclosing our latest map of the mercury values in
Sections 9, 10, 16 and 17, T20S, R10E, Pima County. The
most recent samples have been numbered by hand.

I am also enclosing data on samples taken by our drill
truck with the corresponding sample numbers. These values
have not been entered on the map since they would have been
difficult to number and interpret. I suggest that you note them
in some other fashion as an additional set of clues in this area
however.

The sample point number is the smaller number above
and to the left of the small circle.

Sincerely,
.\
Philip B. Stewart

PBS:sd
Enclosures

TELEPHONE
LAKESIDE I-5145




GEOCHEMICAL SURVEYS

2505 TURTLE CREEK BOULEVARD

MAILING ADDRESS DALLAS, TEXAS 75219 TELEPHONE
P. O. BOX 19508 0{‘/ LAKESIDE I-5145

&
January 19, 1968 '/,\..:7,1_,

Mr. E. Grover Heinrichs
Heinrichs Geoexploration Company
P. O. Box 5671

Tucson, Arizona

Dear Grover:

As indicated on the copy of your letter we have approved
the costs of the program as set forth. The only slight modifica-
tion I might suggest would be to use Ray Kay and his crew as
much as possible perhaps in setting out panels etc.

Tinaja Peak should be the first order of business. We
tentatively plan to have our core rig in Tucson about the third
week in February by which time I would assume you will have
finished the I, P. work in the area.

We have not yet received permission from Mr. Kemper
Marley, who has the grazing leases in the Tinaja Peak and Canoa
areas, to.do geophysical work and core drilling. We anticipate
getting this approval prior to your starting date. However, so
that we don't get crossways with him could you give me an
estimate when the I. P. crew might be available.

We anticipate that the Silver Peak area would be the last
to be worked by I. P. which should give us time to work a deal
of some kind with Mr. Walter Bopp.

Sincerely,
Philip B. Stewart

PBS:sd
Enclosure ‘
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Mrf Heinrich, \ \\

Heinrichs Geoexploration Co,,

808 West Grant Road,

Tucson Arizona.
Dear Mr. Heinrich,

You are hereby requested to Cease and Desist in your
geochemical, geophysical and subsurface exploration on all Mining Claims
located and consistently maintained by me, covering all of section I6 and
the east half of section I7, T. 20. S. R. IO E.

Al]l matters pertaining hereto are duly recorded with

the State and the Department of Interior.

Yours truly,

CC: Attys at Law. 'ffq}'lzyékj;;: 6;554%7474,

4

Walter Bopp,
43 So. 6th Ave., Tucson Arizona
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GEOCHEMICAL SURVEYS

2505 TURTLE CREEK BOULEVARD 2/ <
MAILING ADDRESS DALLAS, TEXAS 75219 TELEPHONE
P. 0. BOX 19508 LAKESIDE 1-5145
,’f‘,"
s _ '
0. Bex (so8 January 2, 1967

Mr. Chris Ludwig

Heinrichs Geoexploration Co.
808 West Grant Road
Tucson, Arizona

Dear Chris:

I am enclosing the geochemical maps I talked with you
about last week., Please call me if you have any questions.

Sincerely,

Philip B. Stewart

PBS:sd
Enclosures




MAILING ADDRESS
P. O. BOX 19508
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GEOCHEMICAL SURVEYS rd a L
3806 CEDAR SPRINGS ROAD """ 7
£
DALLAS, TEXAS 75219 TELEPHONE

LAKESIDE I-5145

December 11, 1967

Mr. Donald B. Cooley

Geologist

Heinrichs Geoexploration Company
P, O. Box 5671

Tucson, Arizona 85703

Dear Don:

There have been some further delays on the
detail samples and I don't expect the maps to be ready
until the end of this week or possibly the first of next.
We will send them to you as soon as they are available.

Your suggested scale of 1" =1,000' would
be perfectly satisfactory.

Yours very truly,
oA
Philip B. Stewart
PBS:sg

P.S. Does Heinrichs offer a claim-staking service? If
so, what are the charges?




GEOCHEMICAL SURVEYS

3806 CEDAR SPRINGS ROAD

MAILING ADDRESS DALLAS, TEXAS 75219 TELEPHONE
P. O. BOX 19508 LAKESIDE I-5145

November 27, 1967

Mr. Donald B. Cooley
Heinrichs Geoexploration
808 West Grant Road
Tucson, Arizona

Dear Don:

At the time Geochemical executed the letter agree-
ment with Heinrichs Geoexploration and deposited $500 with your
firm, it was certainly our impression that a firm consulting
basis had been established. I can recall nothing about my last
visit to your firm that would alter that view.

Several things have slowed us up in the meantime.
Accurate location of sample points was necessary in the southern
most area of interest. This took considerably longer than antici-
pated, thereby holding up completion of detailed sampling.

However, by the end of this week I anticipate sending
you an accurate map of the entire area. We are still interested,
and I reiterate this, in the geology of Areas 4, 5 & 6 as outlined
in red.

The detailed sample results will not be ready before
the latter part of next week at which time I will send them to you.

Due to various reasons Mr. Wong has not yet been
able to photograph the area. When he does and has prints, Ray
Kay will advise you.

Sincerely,
Philip B. Stewart

PBS:sd
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INDUCED POLARIZATION, RESISTIVITY AND SELF
ROTENTIAL ELECTRICAL GEOFHYSICAL SURVEY
CANOA AREA, TWIN BUTTES MINING DISTRICT

PIMA COUNTY, ARIZONA

For

Geochemical Surveys

April 1968

By

Heinrichs Geoexploration Company
P. 0. Box 5671 Tucson, Arizona 85703
fhone: 623-0578 Area Code: 602
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INTRODUCTION

At the request of Mr. W. R. Ransone of Geochemical Surveys,
Heinrichs Ceocexploration Company conducted a reconnaissance
induced polarization survey over parts of the Canoa Area, Twin
Buttes Mining District, rFima County, Arizona. The field work
was done in the interim April 9 to April 18, 1968.

Three lines were surveyed, consisting of four spreads total,
giving a combined surface coverage of 43,000 feet of which 28,000
feet is ‘subsurface’ plotted data. All four spreads were surveyed
on a 1,000 foot dipole spacing and a line spacing of approximately
3,000 feet. The lines were oriented N49E-349W off a common baseline.
See the plan for details of location with respect to the land
net and geochemical anomalism,

The induced polarization work was done with the dual
frequency system utilizing sending frequencies of (.15 and
1.0 Hz. The electrode configuration used was the standard
collinear dipole-dipole array which on a 1,000 foot spacing
typically gives resolvable penetration within the zone from
about 300 to 1,200 or 1,500 feet below surface.

The purpose of the survey was to locate any important
sulfide anomalism possibly related to a copper-molybdenum
geochemical anomaly and to define any significant electrically
responsive geologic structures.

Data are presented on sectional data sheets, one for each
line, showing resistivity, percent frequency effect (LFE) and
metallic conduction factor (MCF) contoured in sectiom with
self potential (5r) plotted in profile form. The Induced
Polarization Location and Interpretation flan shows the surface
projected anomalism and the line locations with respect to
roads and section corners, etc. This plan overlays a 1'=2,000'
blow-up of a portion of the U.5.G.3, Twin Buttes Quadrangle and



also shows the aerial photograph centers flown February 2, 1968
by us and alsc your geochemical anomalism.

Heinrichs persommel involved in the field work were J. King,
geophysical crew chief, and D, McCoy and D, Carlson, technical
assistants. Report and interpretation by Chris 5. Ludwig,

Senior Geophysicist with the assistance of the Geoex staff.

CONCLUSIONS AND RECOMMENDATIONS

Definite sulfide related induced polarization anomalism
was seen on Lines 1 and 2 and indications on Line 3. The
anomalism appears to correlate with the main copper geochemical
anomaly just south of the Twin Buttes Road. This geochemical
anomaly is quite possibly a related halo effect derived directly
from the sulfide source which causes the I1.:., effects.

The other geochemical anomalism, mainly in Section 31,
does not show any detectable polarization response and is
therefore probably a transported anomaly, or an anomaly from
an oxidized source, perhaps similar in camse to the nearby
Tinaja reak anomalism previously investigated and recorded in
our report dated April 24, 1968.

The sulfide anomaly appears to have a northwest-southeast
trend and perhaps weakens and deepend to the southeast. However,
only Line 1 completely crossed the anomaly, Lines 2 and 3 show
end of line effects which cannot be interpreted in detail because
the data are not complete. On Line 1 the depth indicated to the
top of anomalism and to bedrock is from about 300 to 500 feet
over the strongest part of the anomaly (near 55NE). The anomalous
shoulder to the southwest is somewhat deeper (500 to 750 feet)
and weaker. Because of the depth of anomalism and the probability
of alluvium being the majority of overlying material, it is
possible that the geochemical anomalism is not a halo from this
sulfide zone but was coincidently transported to this position.
However, the degree of coincidence favors the halo interpretation.

-2.



The strength of anomalism on the stronger part of Line 1
indicates about 1.0 or 2.0% total sulfide by volume (2.0 to
4.0% by weight) averaged across approximately 1,000 feet width.
There are weaker frimges, particularly to the southwest and the
ends of Lines 2 and 3.

The strength of anomalism is such as to be of possible
economic interest if the sulfides are high in copper, as the
geochemical anomalism would suggest. There has been nearby
drilling as evidenced in the aerial photographs and field crew
observations and a detailed field investigation to determine
the extent of past work may be of help. It is known that
various parties have been active in the past in the immediate
and nearby vicinity with I.r. and some follow-up drilling,
but with iittle encouragement. However, with the additional
aid of geochemistry to help concentrate drilling on the more
apparently cupriferous portions of the large sulfide body,
an economic discovery could result providing land is available
or obtainable.

1f such a program is considered, more detailed 1.r.
and perhaps detailed geochemistry are recommended with
follow-up drilling.

INTERPRETATION

Line 1

Anomalous polarization response is seen from about
Station 25NE to 63NE with the strongest portion from S50NE
to 60NE. The northeast boundary is quite sharp whereas to
the southwest the anomalous source drops down from the
strongest portion as a weak flank to the southwest for
2,500 feet.



The depth to the top of the strongest (and most shallow)
part of the anomaly is 300 to 500 feet dropping to about 500
to 750 feet on the southwest flank. The resistivity indicated
alluvial thickness is also quite similar in depth, suggesting
mineralization at or near the bedrock surface on the strongest
anomaly although the deeper southwest flank source may be
several hundred feet deeper than the bedrock surface.

Aside from the anomaly as described, the degree of
polarization on the remainder of the line is only of a
background nature. The resistivity indicates a general
bedrock high sloping away from the anomaly. South of
about 103W, the resistivity shows a three layer situationm,
with the nearest surface layer being relatively resistive,
the middle layer conductive,and the bottom layer resistive.
This is interpreted as being a flattish lying volcanic
sequence perhaps setting on crystalline bedrock or a
relatively tight volcanic formation.

The self potential shows only minor background variations
indicative of a lack of significant quantities of oxidizing
sulfides within several hundred feet of the surface, in agree-
ment with the I.P. data.

Line 2

The northeast end of this line from Station 25NE shows
weak but definite deep sulfide anomalism. rrobably this zone
correlates with the southwest flank of the Line 1 anomalism
and is at least as deep. The polarization effects south of
the anomaly are background only.

The resistivity shows, in general, a three layer situation
again, even over the anomaly. Over the anomaly, it is believed
that the layers are likely dry alluvium over wet alluvium (or
more clayey alluvium) over bedrock. At about 55W there is a
character change, south of which the layering may be a volcanie
or volcanic-alluvium sequence. As on Line 1, there is no self
potential anomalism.



Line 3

This line is considerably lower in resistivity than the
other two lines and therefore more affected by inductive
coupling interference which causes the increased rFE's with
depth., After correcting for this interference, the northeast
end of the line shows very weak, possibly anomalous response
at a depth in excess of 1,000 feet. This possible anomalism
is likely a southeast extension, or fringe, or lateral response
of the sulfide zone seen on Lines 1 and 2.

The resistivity northeast of 103W shows a relatively
uniform material, probably alluvium, likely 1,200 or 1,500
feet thick. Southwest of 103W is a three layer situation
again, which is interpreted the same as the southwest ends
of the other lines. Again, the self potentials are background
in strength.

Respectfully submitted,

HEINRICHS GEOEXPLORATION COMEENY

Chris S. Ludwig
Senior Geophysicist

Ar£ROVED:
Walter E. Heinrichs, Jr.
Fresident & General Manager

May 1, 1968
Tucson, Arizona
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2505 TURTLE CREEK BOULEVARD

MAILING ADDRESS DALLAS, TEXAS 75219 TELEPHONE
P. O. BOX 19508 LAKESIDE I-5145

April 30, 1968

Mr. Chris Ludwig

Heinrichs Geoexploration Company

P, O. Box 5671

Tucson, Arizona 85703

Dear Mr. Ludwig:

Mr. Stewart asked that I return the enclosed photos to you.
Yours very truly,
GEOCHEMICAL SURVEYS
\ U\f\'w&\m pENNNIY

(Mrs.) Sandra Dawson

Enclosure




May 1, 1968

Mr. W. R. Ransone
Geochemical Surveys
P. 0. Box 19508
Dallas, Texas 75219

:Dear Mr. Ransone:

¢ Enclosed is an original and two copies of the report,
Induced Polarization, Resistivity and Self Potential Electrical
Geophysical Survey, Canoa Area, Twin Buttes Mining District,
Pima County, Arizona.

Reproducible sepias will follow shortly.
If you have any questions, please let us know,
Very truly yours,
HEINRICHS GEOEXPLORATION COMPANY

Chris S. Ludwig
Senior Geophysicist
CSL: je
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HEINRICHS GEOEXPLORATION COMPANTY

806 WEST GRANT ROAD, TUCSON, ARIZONA, 85703. P.O. BOX 5671. PHONE: (AREA CODE 602) 623-0578

January 17, 1968

Mr. Phillip B. Stewart

Geochemical Surveys

2505 Turtle Creek Boulevard

Dallas, Texas 75219

Re: Proposed Claim Staking,

Aerial Photography and
Geophysics, Tinaja Peak,
Project and Silver Peak
and Canoa Peak Project,
Pima County, Arizona

Dear Mr. Stewart:

This letter is in reference to the conference between you
and Mr. Ransone and our Mr., E. Grover Heinrichs, Mr. Donald
Cooley, and Chris S. Ludwig, and pertains to the proposed
work in the Tinaja Peak, Silver Hill and Canoa Areas, Pima
County, Arizoma.

I will break the different phases down separately in
case you wish to modify the program.

1. Claim staking in the Tinaja Peak Area

This will consist of surveying and posting and filing
locations only on the three half sections desired (S% Section
31, T188, R12E; S%¥ Section 8 and N% Section 7, T19S, R12E).

Our charges are $150.00 per day for a three man crew
plus $12,00 per day and 12¢ per mile for a vehicle plus
miscellaneous related expenses at our cost.

As you requested, we will start on this phase as soon as
a crew is available, hopefully later this week. We estimate
one week of field work.

2, Aerial photography in all three areas

s
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The photographic work will consist of approximately 50
photos at a scale of 1"=1,000' (we can enlarge to 1'=500'
later if desired). Terrain clearance will be 6,000 feet
and there will be enough overlap on the photos to give
complete stereoscopic coverage if a detailed contour map
is ever desired and to aid geologic mapping. Several
section corners should be paneled in each area.

Our charges will be $500.00 for flying and photos at
1"=1,000 feet (approximately). Paneling will be at $100.00
per day for a two man crew plus vehicle and expenses as
specified in the claim staking charges. We expect that two
or three days for paneling will be sufficient. You mentioned
the possibility of your Mr. Kay doing the paneling or perhaps
accompanying us to help locate corners. Enlargements, if
desired, 18" x 18", will be at cost.

3. Induced Polarization in all areas

In the Tinaja and Canoa Areas, 1,000 foot dipole lines
are recommended to obtain depth and coverage needed. Heavy
duty gear is recommended and is charged at $275.00/day for
a three man crew plus vehicle and related expenses as before.

In the Silver Hill Area, 250 foot and 500 foot dipole
lines are to be preferred and meédium duty gear will suffice.
Charges: $250.00 per day for a three man crew plus vehicle
and expenses.

Since a month's work or more has been outlined, an I.P.
crew can be contracted on a monthly basis at a reduced rate
of $10.00 per work day to be credited at the end of each calendar
month of work. '

We recommend running a hand magnetometer survey down the

I.P. lines to give additional structural and geologic informatiom,
particularly in covered areas during the course of the I.P., work.
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Geochemical Surveys

This can be done for $50.00 per day additional on the I.P.
rate, or $150.00 per two man crew day plus expemses if each
area is to be covered magnetically and separately from the
I.P. crew operation.

Office work such:as compilation, computation, and reports
are at $125.00 per staff day. Communications and supplies at
our cost. Standby time for weather or at client's request,
one-half the daily rate. Breakdown of our equipment in excess
of one hour per day will be made up or not charged.

Total estimated cost on all three projects is approximately
$10.000.00 including report and interpretation.

All property permits, brushing and trespassing liability
and related costs incurred on behalf of client assumed by
client. Charges for extra equipment and personnel employed
if mutually desired, are extra.

Geoex will save client harmless from all Workmen's Comp-
ensation, public liability and property damage liability
incurred by Geoex employees.

Preliminary reports or copies of rough field plotting
sheets will be available as work progresses.

Payments due on presentation. Billings may be submitted
periodically with final statement after completion of final report.

Indication of your understanding and approval of the above
by executing as provided below on the attached copy of this
letter and returning it to us, will be most appreciated.

Very truly yours
LORATION COMPANY

E. Grégzi;:ij:;ich%zzzifiii:_‘—””;Z::’

Vice President

TSI

DATE: ll\c\ i

ACCEPTED BY:
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INDUCED POLARIZATION, RESISTIVITY AND SELF
POTENTIAL ELECTRICAL GEOPHYSICAL SURVEY
CANOA AREA, TWIN BUTTES MINING DISTRICT

» PIMA COUNTY, ARIZONA

For

* Geochemical Surveys

April 1968

By
Heinrichs Geoexploration Company

P. 0. Box 5671 Tucson, Arizona 85703
Phone: 623-0578 Area Code: 602
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INTRODUCTION
INTERPRETATION
IN MAP POCKET: (Total: & pieces)

Induced Polarization Location and Interpretation Plan

Sectional Data Sheets (All a=1,000')
Line 1 (Spreads 1 & 2)
Line 2
Line 3
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At the request of Mr. W. R. Ransone of Geochemical Surveys,
Heinrichs Geoexploration Company conducted a reconnaissance
induced polarization survey over parts of the Canoca Area, Twin
Buttes Mining District, Pima County, Arizona. The field work
was done in the interim April 9 to April 18, 1968.

Three lines were surveyed, consisting of four spreads total,
giving a combined surface coverage of 43,000 feet of which 28,000
feet is ''subsurface” plotted data. All four spreads were surveyed
on a 1,000 foot dipole spacing and a line spacing of approximately
3,000 feet. The lines were oriented N49E~S49W off a common baseline.
See the plan for details of location with respect to the land
net and geochemical anomalism.

The induced polarization work was done with the dual
frequency system utilizing sending frequemcies of 0.15 and
1.0 Hz. The electrode configuration used was the standard
collinear dipole-dipole array which on a 1,000 foot spacing
typically gives resolvable penetration within the zome from
about 300 to 1,200 or 1,500 feet below surface.

The purpose of the survey was to locate any important
sulfide anomalism possibly related to a copper-molybdenum
»al anomaly and to define any significant electrically
responsive geologic structures.

Data are presented on sectional data sheets, one for each
line, showing resistivity, percent frequemcy effect (FFE) and
metallic conduction factor (MCF) contoured in section with
self potential (SF) plotted in profile form. The Induced
Polarization Location and Interpretation Flan shows the surface
projected anomalism and the line locations with respect to
roads and section cornmers, etc. This plan overlays a 1"=2,000'
blow-up of a portion of the U.5.G.5. Twin Buttes Quadrangle and
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also shows the aerial photograph cemters flown February 2, 1968
by us and also your geochemical anomalism.

Heinrichs persommnel involved in the field work were J. King,
geophysical crew chief, and D, McCoy and D. Carlson, technical
assistants. Report and interpretation by Chris S. Ludwig,

Senior Geophysicist with the assistance of the Geoex staff.

CONCLUSIONS AND RECOMMENDATIONS

Definite sulfide related induced polarization anomalism
was seen on Lines 1 and 2 and indications on Line 3. The
anomalism appears to correlate with the main copper geochemical
anomaly just south of the Twin Buttes Road. This geochemical
anomaly is quite possibly a related halo effect derived directly
from the sulfide source which causes the I.P. effects.

The other geochemical anomalism, mainly in Sectiom 31,
does not show any detectable polarization respomse and is
therefore probably a transported anomaly, or an anomaly from
an oxidized source, perhaps similar in cause to the nearby
Tinaja Peak anomalism previously investigated and vecorded in
our report dated April 24, 1968.

The sulfide anomaly appears to have a northwest-southeast
trend and perhaps weakens and deepens to the southeast. However,
only Line 1 completely crossed the anomaly, Lines 2 and 3 show
end of line effects which cammot be Interpreted in detail because
the data are not complete. On Linme 1 the depth indicated to the
top of anomalism and to bedrock is from about 300 to 500 feet
over the strongest part of the anomaly (near 55NE). The anomalous
shoulder to the southwest is somewhat deeper (500 to 750 feet)
and weaker. Because of the depth of amomalism and the probability
of alluvium being the majority of overlying material, it is
possible that the geochemical anomalism is mot a halo from this
sulfide zone but was coincidently transported to this position.
However, the degree of coincidence favors the halo interpretationm,

an
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The strength of anmomalism on the stronger part of Line 1
indicates about 1.0 or 2.0% total sulfide by volume (2.0 to
.0% by weight) averaged across approximately 1,000 feet width.
There are weaker fringes, particularly to the southwest and the
ends of Lines 2 and 3.

The strength of anomalism is such as to be of possible
economic interest if the sulfides are high in copper, as the
geochemical anomalism would suggest. There has been nearby
drilling as evidenced in the aserial photographs and field crew
observations and a detailed field investigation to determine
the extent of past work may be of help. It is known that
various parties have been active in the past in the immediate
and nearby vicinity with I.P, and some follow-up drilling,
but with little encouragement. However, with the additional
aid of geochemistry to help concentrate drilling on the more
apparently cupriferous portions of the large sulfide body,
an economic discovery could result providing land is available
or obtainable.

If such a program is considered, more detailed 1.F.
and perhaps detailed geochemistry are recommended with
follow-up drilling.

&

INTERFRETATION

Line 1

Anomalous polarization response is seem from about
Station 25NE to 65NE with the strongest portion from 5ONE
to 60NE. The northeast boundary is quite sharp whereas to
the southwest the anomalous source drops down from the
strongest portion as a weak flank to the southwest for
2,500 feet. :
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The depth to the top of the strongest (and most shallow)
part of the anomaly is 300 to 500 t dropping to about 500
to 750 feet on the southwest flank. The resistivity indicated
alluvial thickness is also quite similar in depth, suggesting
mineralization at or near the bedrock surface om the strongest
anomaly although the deeper southwest flank source may be
several hundred feet deeper than the bedrock surface.

Aside from the anomaly as described, the degree of
polarization on the remainder of the line is only of a
background nature. The resistivity indicates a gemeral
bedrock high sloping away from the anomaly. South of
about 108W, the resistivity shows a three layer situationm,
with the nearest surface layer being relatively resistive,
the middle layer conductive,and the bottom layer resistive.
This is interpreted as being a flattish lying volcanic
sequence perhaps setting on crystalline bedrock or a
relatively tight volcanic formationm.

The self potential shows only minor background variations
indicative of a lack of significant quantities of oxidizing
sulfides within several hundred feet of the surface, in agree-

Line 2

The northeast end of this line from Station 25NE shows
weak but definite deep sulfide anomalism. Probably this zone
correlates with the southwest flank of the Line 1 anomalism
and is at least as deep. The polarization effects south of
the anomaly are background only.

The resistivity shows, in general, a three layer situation
again, even over the anomaly. Over the anomaly, it is believed
that the layers are likely dry alluvium over wet alluvium (or
more clayey alluvium) over bedrock. At about 55W there is a
character change, south of which the layering may be a volcanic
or volcanic~alluvium sequence. As on Line 1, there is no self
potential anomalism.

wlpm
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line is considerably lower in resistivity than the
lines and therefore more affected by inductive

ling interference which causes the increased FFE's with
epth. After correcting for this interference, the northeast
of the line shows very weak, possibly anomalous response
depth in excess of 1,000 feet. This possible anomalism
ikely a southeast extension, or fringe, or lateral response
the sulfide zome seen on Lines 1 and 2.

. The resistivity northeast of 108W shows a relatively
uniform material, probably alluvium, likely 1,200 or 1,500
feet thick. Southwest of 10SW is a three layer situatiom
again, which is interpreted the same as the southwest ends
of the other lines. Again, the self potentials are background
in str m. :

gt
i

Respectfully submitted,

Chris S. Ludwig
Senlor Geophysicist

APPROVED: . v
Walter E. Heinrichs, Jr.
¥Yresident & Gemeral Manager

May 1, 1968
Tucson
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