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CONSTRAINTS STATEMENT

The Arizona Geological Survey does not claim to control all rights for all materials in its
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rights to use the material in excess of “fair use.”

The Survey makes no intellectual property claims to the products created by individual
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intellectual products as a function of their official duties. The Survey does maintain
property rights to the physical and digital representations of the works.

QUALITY STATEMENT

The Arizona Geological Survey is not responsible for the accuracy of the records,
information, or opinions that may be contained in the files. The Survey collects, catalogs,
and archives data on mineral properties regardless of its views of the veracity or
accuracy of those data.
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ORO GRANDE MINE YAVAPAT

oom a4 TUGSON, ARZONA 86708

o . (NREA 602) 623-0578 A
Mr. Chester Millar of C.F. Millar Limited, 1758 West 8th Avenue, Vancouver 9,
B.C., has plans to move his drilling rig onto the Oro Grande property near

Wickenburg and then to the dry placers in the Quartzsite area. KAP Reported
dated 8/13/73

Bill Flowers, General Delivery, Wickenburg, reported that Mrs. Orphier Baker
now owns the Oro Grande Mine in the Black Rock District and that the property

contains 650,000 tons of blocked out 1/3 oz. gold ore. (KA - 7/29/75
Ko Onillips, WMJ

As per office visit on September 4, 1975, Francis Friestad, 1016 Lexington Way,
Rockford, Illinois, 61108, (815) 399-7845, has an option to buy this property.

Mr. Friestad said he had bought the Oro Grande Au mine. He has a lab operated
by Wm. Flowers in Wickenburg. @@)WR 3/22/76

Awd

Went to Wickenburg and accompanied Mr. Wm. Flowers to the old Oro Grande mine
about 4% miles NE. There has been no recent work except trail dozing, there-
fore, there is no geologic information other than that in the office file. A
few selected surface samples mainly from dumps have been analyzed which indi-
cate Au values ranging from 0.10 oz. to .28 oz/ton. There appears to be an
extensive brecciated zone beginning near the deep shaft and trending north
and east for several hundred feet. Mr. Friestad heads an organization that
purportedly has purchased the patented claims and will commence a mining
operation, Mr. Flowers is his local representative. They have also taken
over the sink-float mill on the site of the old manganese mill 3 miles up

‘the Hassayampa River from Wickenburg where there is some controversy over

the use of a well drilled several years ago in the river bottom. It was
suggested that at least two lines of test holes be drilled in the hanging
wall of the deposit to determine its extent and value. GW WR 3/25/76

Went on to the Oro Grande Au mine about 4% miles NE of Wickenburg whefe
there was no activity, however, there had been considerable recent dozing
done throughout the outcrop area but no drilling. GW WR 4/29/76

i

Bill Flowers called to give an invitation to visit the Oro Grande where he
claims he has drilled 20 holes ranging from 30 to 128 feet in depth. He
said the best assay from hole samples was 0.09 oz. Au/ton. GW WR 5/6/76

Py medig nutd @ju/gw{,c% at Qﬁ/wn et numes of /5%60/;«/ :
e 1974 (2) o A Prares W de/r/ - Abeen pepeslin.
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R PORT OF THi, ORD QRANDE CGONSULJIDATELD MM

ONi- The Ore Grande.lies L% miles north of the towm of Wicke nburg, Arisons.

1t consists of 9 patented and 5 unpatented claims and 3 mill sites on the -
Hassaysups River, 1} miles NW of the mine, a1l in the Black Rock Mining Distriet,
Yavapai County, Arisons, The mine is resched by a fair road from Wickenburg. No
power 1ine is elose to the mine, but a diesel plant can be imstalled at Wickembutl,

DEVELOPMENT 3~ The development consists of a vertical shaft 340 feet deep and an

cld ‘shaft 100 feet and three levels, The 100 foot level connects the -
2 shafts and comsists of 900 feet of drifts and 300 feet of cross-cuts, of which
600 feet are in good ore, )

The 300 foot level consists of 220 feet of drifts and 370 feet cross-cuts, LOO
feet of which are in ore, At the bottom of the shaft (340!) a drift 35 feet pene-
- trates & fault that shows up in the ore body. The 200 foot level censists of 900
fegt of drifts and aross-cuts, T00 feet of which are in ore, ‘

" The werkings prove the ore shoots in the Gopperhead claim to be L35 fest long and
from 90 to 190 feet in width to the 300 foot level, The ore shoot on the Frenchman
- ~._G§:h‘f;l--oﬁr“300 feet long on the surface, but only developed by a short drift

GEOLOGYs~ The country rock is diorite on the west wall of the main vein and horn-
biende and other schists and diorites on the east wall, All these rocks are meta-

morphosed and are probebly of the Pre-Cambrisn in age, The diorite seems to be in-
- trusive end consiste of hornblende and soda lime tol.d-tgr, probably labradorite, :
It varies from as much as 90% hormblende to as low as $. The accessory original
) - minersls, such as Pyroxens are scarce, but secondary minerals, such as epidote are

common, fue to the metamorphism, The diorite carries inclusions of schists which

. may have been sedimentary rocks originally, or may have been developed by shearing
}D\ end metamorphiem of the diorite, '

IJ DYKESs~ The diorite is intruded by a series of aplite and permatite dykes which have

|l " @& general sast and west strike and consist of quarts, ortheclase and black towr-

" maline and are extredely irregular in shape and composition, There are also small

" gntrustons of basic pegmatite, consisting of plagicclase, feldspar, pyroxems, and ¢

hornblende, A ssries of small nearly vertical dykes of hard, fine-grained, dark ‘

rock locally called synite has an east and west trend, dipping north, These rocks

// may be snddsite, trachylite or disbase, but require & mieroscope for determination,

Vi ' They are evidently associated with the ore deposition and are much younger than the '

. diorites, The diorite was metamorphosed at the time of the aplite intrusion form-

'ing epidote, chloride, and other minerals along joint planes; but the most importent -

;;sult ;s the changing of the diorite to schists along shearing planes having & = -
and trend,

VEINS:~- The veins are sones of shearing in the schist end diorite, The Oro Grande
-~ .yein is from 100 feet to 200 feel wide and traceable on the surface for more than :
. 3,000 feet, being terminated on the south by a fault and covered on the north by
Jis.% 0 Tertiary andesite flows, The strike is north 30 degrees east and dips approximately
‘vertically or nearly parallel b, the schist, Two other similar veins oulerop on

Aa«nding solutions in the shear zones dacomposed the broken schists and diorites,
“ ., ' forming aericite and kaolin and depositing quarts, calcite, pyrite, chalcopyrite Cm
L 5 ? forming the ore bodies, These bodies elliptical in shape
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on any 1m1 and dipl south about ho' am-m. ‘There followed a long period
oxidjeation by aurnoe waters yhich completely removed the sulphides and

4 native gold with'a'few am#)l bunches of Fich
“of silver‘ehilorides 19 indicatd |

«% than 300 feet below the présent development on'the
s “ofie Wi16 to the west,  After the muumu “the nm um ;

| M%wm d!tplmd by Pose-Hiooens AND'quirta;

RIEI Y R ERR X R Y
' Mi--m mmwamm, ‘one oam Goypor dmmu
i 's ‘Claim, Copperhead is"developéd t6'a depth of “3h0 feet

byithe ‘-'%rammm its 3 Jevels, ‘It is from 90 feet wide ‘on the 200"

- Poct Tevel 56350 Péet widé on the 300°foot level, 'Its grestest lemgth 4» U35

feet on the 100 foot level, where it is terminated on both emnds by faults, but
t.a.:c is ' every ‘vesuon o Yelieve thist ‘it doss contimis both north and south,

-.wm!mmm#*mmmmwommWM mﬁwwtb

' level, This shoot contains at

- 16ngth of ; thie e Whoot &t -Aiiis depth, ‘ The body coniteing BHorsest and ¢

mm‘awmm,m.» as my

,"unlxot#u miss on the zeormhn1
and “Jeds’ i profortion-as depth fe et

5 béing lass than 20% on the 200 foot
of proven ore sbove the 300

foot ‘level ot an averege 'valus ‘6f 95,27 périton’

s By B 1“““”‘““‘”"’*71'1"5%5.7w.81mmmm
i “iw &nﬁtm WQG ..n“ pt:* tony. e v

.... ot

BEEY oy @ e

,mf mt"'m“h lohdm m'.*m *iran mu oontum ltrlnpﬂ, bmcbu
" amd taiz"lma__bodiou of rich ore for at least 500 feet beycnd the wall of the

| ﬁ:ud. n'mmwm 2,000,000 tons’ -wwm fron $1,50 4o $2,00

¥, "It 48 probudle thet part of Wis grest mass can bs profitably
mﬁm'i www“ "‘“ and m“ ‘ mu OO# oK) BB Lo sy,

AT T b i earnd lo i &0 Righ %

he Copperhead ahoof. :ll known to emthno bolw t.ho 300 foot level, It is shown
in the drift at 340 foot depth, the drill core.to the depth of 325 feet below the
300 foot level is still oxidised and the goum-m-mu. It contains at
leest 900,000 tons probable cré'th the depth, ' -The valude sre 'ds yet unknown, but -

"

 OTHER ORE SOURCES:- Pay ore is now cxpoud north of ﬂn run on the 200 foot

Tevel and the swface. It is probsble that nesrly as much ore lies fo the north

\ ~ of this fault., It can be easily picked wp by cross-cutting on the 100 foot level, ‘

/. The same condition exists to the mouth end of the Copperhead shoot on all levels,

mﬂimmntmmmmumal,lmmtwthemthcfth-Copp-r-

. hegd shoet, I8 outcrops for more than 300 feet on the surface., A short tunnel

and shallow winze shows 6 feet of excellent ore. This may be equally as im-

‘portant as the Copperhead ahoot when developed, »
. These shoote are known to cxumd to great depths and hold their valuves, The

* Gcmgrulmmtotu Wi was mined to 1200 feet in depth,

Ti~ Equipmsnt consists of a pumping plant, 8000 feet of ki inch water
,000 gal, Steel water tank, 25 HP gasoline engine, 25hp gasoline hoist,

" cage end b\whsu, blacksmith shop and tools, SO-ton capacity 10-stamp mill,

hedrill Sullivan air compressor ore cars, track and ntning tools, bunkhouses,

,cup, ste. -
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CLUSTON 3~ 'I‘ho Oro. m Consolidated Mine is probably the most valuable
ng gold mine in the Western United States, It has

v'(v—iwmn ore nnms of 635,000 tons of gross valus of $3,175,000.00 shove the

300 fest level, By sinking the Oro Grande shaft 100 feet, extending the 400
feet level mare than 340,000 tons of the same ore will be added to this figure,
or a gross valws of $1,700,000,00 for each 100 feet of this ore shoot alone,

~ By continuous davelopment ore reserves can be easily kept ahead of a 1,000

ton mill on the Copperhesd shoot alone, The certainty of developing ore beyond
the north and south fauits and in the Frenchman Claim makes this mine as
valuable as the Vulture Mine to the south or the Congress Mine to the KW, The
Vultwre pro&md $16,000,000,00 and the Oongron Mine produced $1k,000,000,00.

'€0STS:- Careful records of the costs of uining and milling of 5.6&5 tons of
. ore was kept by the former owner, Geo, B, Upton. These records show an average

of $1,04 for mining and §1.16 for milling, with an extraction of 98%, Ome test

- run of 660 tons show a cost of § ijornuungandt.GSfornwng. These

results M obtainld without the use of air drills,

The old fuhicnld stamp mill treated 50 tons per day, Oasoline was used for
power, It is regeonably certain that these costs can de greatly reduced with
cheap power and a modern mill of lerge capacity, together with a caving system
of mining the ore, The writer predicts a total cost not to exceed §1,75 per ton
can be obtained on a 1,ooo ton per day basis,

REGOWDL!IOQS?-»’:}» writer recommends the purchase ot the mine and the ex-
ure of at least $400,000,00 for a new power plant, new working shaft and
nev equipment for the mine together with a mill af at least 500 fons capacity,

‘initial, to be increased to 1,000 tons at a later date,

| (8igned) International Engineering Company
By J. Carlton. Bray, E. M,

'El Paso, Texas

September 15, 1932 .
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HEINRICHS GEOEXPLORATION COMPANY

P.O. BOX 5964, TUCSON., ARIZONA 85703, 806 WEST GRANT ROAD. PHONE: (602) 623-0578

July 1, 1976

Mr. Fran Friestad
Friestad Enterprises
1016 Lexington Way
Rockford, I11inois 61108
Re: GEOEX Job #1102
Woodpecker Mine and
Claims Area
Pioneer District
Pinal County, Arizona
Dear Mr. Friestad:

This letter report is written at your request. As recommended, a one day
literature search and reference review of the area geology was done by W. E.
Heinrichs, Jr., followed by two preliminary wild-cat geophysical reconnaissance
lines across the apparent main mineralized zone. Subsequent to the geophysical
work, W. E. Heinrichs, Jr. spent one day in the field reconnoitering the prop-
erty. The work was done during the interim June 9, 1976 and June 30, 1976, and
this report summarizes the results, together with preliminary recommendations
and conclusions.

RECOMMENDATIONS

Depending on capital availability and assuming that type of mineral rights,
title, control and committments are reasonably favorable, a next stage explor-
ation budget of $5,000.00 is recommended.

The high risk nature of mineral exploration investing generally dictates
that relative evaluation and risk sharing approaches are preferable to more ab-
solute and unilateral approaches. This prospect fits this corollary and there-
fore, the pros and cons of a $5000.00 committment here should ideally be weighed
simultaneously with other similar exploration investment opportunities, as avail-
able, and efforts primarily concentrated or apportioned on the best ones first.

As explained further below, nothing in exploration tends to acquire certain-
ty until quantitative sampling results, usually including a minimum amount of
drilling data, are obtained so as to provide direct subsurface information in
addition to surface data. In other words, three dimensional facts with a mini-
mum of conjecture.

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

Universal host rock of the area is easterly westerly foliated Pinal (?)
quartz muscovite schist. There is a fair amount of soil development and thin
but constant floral cover. Both of these factors somewhat inhibit easy surface
mapping, especially in a first time examination of a few hours.

Alteration seems fairly broad and occasionally pervasive, but perhaps
spotty and only very weakly continuous along the main trend. On the other hand,
it is quite intense in places. Causes for this differentiation are not immed-
jately obvious, but such situations are common. The general mineralized trend
appears to persist for at least two or three miles, from north of the Reymert
mine to south of the Woodpecker mine. The strongest mineralized zones observed
at the Woodpecker area seemed to also show the strongest sericitic and clay al-
teration. The strongest most recently dozed surface mineralized zone near the
center of I.P. Line 2, indicated a steep westerly dip, with a ferruginous, in-
durated, red clay slickensided footwall structure, suggestive of normal fault-
ing post mineral in age. The age of the faulting is not certain, but the post
mineral possibility is suspected, partly because there seems to be both some
localized as well as more regional shattering along the main trend. Some of
this shattering, however, could also be due to slumping because some of the
slopes are quite steep.

A few mineralized (?) zone outcrops are fairly prominent, mainly showing
up as bold siliceous ribs, with considerable manganiferous (?) and specularite
black coloration, occasionally weakly modified with a dull limonitic hematitic
red or brown staining. Some noted small pods of gossan development are quite
spectacular, but these are rather poorly exposed - either because they are so
discontinuous, or because they are protected by the siliceous surface remnants
or both.

Assuming that the stronger observed zones may represent material of a
potentially minable grade over a minable width, then the matter of available
tonnage and continuity becomes the most important question in relation to poten-
tial economics. Surface geologic mapping, perhaps together with careful geochem-
ical sampling traverses, may help better establish the continuity factor, at
least at the surface. That type of work should only be considered in conjunction
with other types of truly representative surface sampling and with an ultimate
minimum subsurface drilling program in mind. The reason for this is that only
after considerable drilling can ore begin to be proven and blocked out. And,
only then can reasonable ore reserve estimates and the required feasible studies
for possible production be made or considered.

Therefore, any next preliminary work should be done primarily in the con-
text of confirming two things: (a) is any drilling at all justified and (b) if
so, approximately how much preliminary drilling initially might be required and

HEINRICHS GEOEXPLORATION COMPANTY
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where should initial drill sites be selected. Meanwhile, it is still import-
ant to establish right away a worthwhile minimum tentative preliminary drill-
ing budget. This represents what approximately would be necessary to be able
to gracefully abandon the project assuming drilling results were entirely neg-
ative. An estimated rough figure is between $25,000 to $50,000. This repre-
sents approximately one thousand to three thousand feet of diamond drilling,
sampling and assaying. About two or three weeks of geological mapping and
sampling, to determine first if such drilling expenditure should be considered,
will cost $3000 to $5000. Such work should be initiated prior to any addit-
ional geophysics. If the results were sufficiently encouraging a little more
geophysics might be recommended before starting any drilling and/or in con-
junction with the drilling and contingent on the early drill results.

If early geologic mapping and sampling results are inconclusive or dis-
appointing, two more 200 foot dipole I.P. spreads could be run parallel to
Line 2 about 300 or 400 feet to the north and to the south respectively and
the results used to decide about any drilling. The present I.P. results have
indicated a weak responding but technical or possible drill target associated
with Line 2. There are presently no quality or quantity inferences on hand
related to this target in terms of possible ore, but such might be perceived
by surface sampling and two more I.P. lines as suggested above.

Aerial photos of the area should be available. If so, they should be
procured right away as an important aid to mapping. Sometimes photos take six
weeks to order, but they are relatively inexpensive. Conceivably, they can
also be borrowed.

The type and apparent quantity of prior work done at the Woodpecker mine
site indicates that some old assay map data should have existed at one time.
If such could be located it would be quite valuable in that any new work could
then be concentrated on confirming and expanding the old data, rather than mere-
1y repeating it. It should also be pointed out, however, that if data is con-
sidered marginal or sub marginal in character at the time it was originally
acquired, it is often purposely not preserved or protected for future avail-
ability. This is the situation that might be construed from the Travis Lane
report of 30 March 1951. Incidentally, the value of that report would be con-
siderably enhanced by the availability of sample location and assay maps to
scale. Otherwise, his report seems reasonably factual. However, the reported
tonnage and grade were marginal for 1951 and today are still marginal because,
in spite of rising prices, we have also had equally rising costs.

Water supply development will be a critical factor and certainly it must
be included in any ultimate economic considerations. However, it is premature
to other than mention it at this stage as a very important factor to keep in
mind.

HEINRICHS GEOEXPLORATION COMPANTY
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GEOPHYSICAL PROCEDURES

Geophysical Line 1 utilized 500 foot dipoles and a single spread, seven
sending electrode, collinear array. Line 2 was the same except dipoles were
200 feet long. GEOEX Mark 4 model, combination induced polarization - resis-
tivity - self potential equipment was used employing an I.P. frequency pair of
0.3 and 3.0 Hz. Good results were obtained and these are presented in conven-
tional "pseudo"-sectional form, one for each line. Resolvable penetration
depth and lateral effects are estimated roughly between 100 to 1000 feet on
Line 1 and about 40 to 400 feet on Line 2. GEOEX prepared references titled:
"Basis of I.P. Method" and "Comments on Drilling I.P. Data" are appended here-
with for further information.

A plan sketch is also attached which shows the location and orientation
of the two I.P. lines with respect to each other, the culture and sections 34
and 35, T.2S., R.11E.,  as shown on U.S.G.S. Mineral Mountain 7-1/2 minute quad-
rangle.

The geophysical crew was led by Robert Rollins, assisted by Victor Sargeant
and Dan Lang.

REFERENCES

Lane, Travis P., Report on Mineral Mountain Mining and Milling Company,
12 pp, private (?), 20 March 1951.

Short, M.N., Galbraith, F.W., Harshman, E.N., Kuhn, T.H., & Wilson, E.D.,
Geology and Ore Deposits of the Superior Mining Area, Arizona, Arizona
Bureau of Mines Bull. 151, October 1943.

The July 1967, Geology of the Grandfather and Silver Pick Area, map by
D.J. Podesta would be quite useful if the assay data relative to the indicated
surface samples were available. The drill hole locations indicated were report-
edly proposed but never drilled. These sites, as located relative to the struc-
ture as shown on Podesta's map, would be logical exploratory sites if based only
on the indicated structure.

The November 17, 1958 Relative Vertical Intensity Magnetometer Survey map
by Potash Company of America, Carlsbad, New Mexico, may correlate somewhat with
Podesta's indicated structure, but it does not seem to provide any apparent
direct ore control assistance. Somehow, the magnetic data appear somewhat
attenuated or filtered. If so, this is sometimes caused by use of a malfunct-
joning, or rather insensitive instrument. Regardless of this, the magnetic
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information is of adequate quality for now and could easily be checked later if
deemed important.

Respectfully submitted,

Heinrichs GEOEXploration Co.

AER = P

Walter E. Heinrichs, J
P.E. & C.P.G.S. #688

Attachments: Index Map
Sectional Data Sheet Line 1
Sectional Data Sheet Line 2
Plan Sketch
Basis of I.P.
Comments on Drilling I.P. Targets

GEOEX Job #1102
P.0. Box 5964
Tucson, AZ 85703
1 July 1976

HEINRICHS GEOEXPLORATION COMPANTY
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T MINERAL

'Dear Mr. Friestad:

I HEINRICHS GEOEXPLORATION COMPANTY

P.O. BOX 5964. TUCSON. ARIZONA 85703. 806 WEST GRANT ROAD. PHONE: (602) 623-0578

July 1, 1976

Mr. Fran Friestad

Friestad Enterprises

1016 Lexington Way

Rockford, I1linois 61108

Re: GEOEX Job #1102
Woodpecker Mine and
Claims Area
Pioneer District
Pinal County, Arizona

This letter report is written at your request. As recommended, a one day
literature search and reference review of the area geology was done by W. E.
Heinrichs, Jr., followed by two preliminary wild-cat geophysical reconnaissance
lines across the apparent main mineralized zone. Subsequent to the geophysical
work, W. E. Heinrichs, Jr. spent one day in the field reconnoitering the prop-
erty. The work was done during the interim June 9, 1976 and June 30, 1976, and
this report summarizes the results, together with preliminary recommendations
and conclusions.

RECOMMENDATIONS

Depending on capital availability and assuming that type of mineral rights,
title, control and committments are reasonably favorable, a next stage explor-
ation budget of $5,000.00 is recommended.

The high risk nature of mineral exploration investing generally dictates
that relative evaluation and risk sharing approaches are preferable to more ab-
solute and unilateral approaches. This prospect fits this corollary and there-
fore, the pros and cons of a $5000.00 committment here should ideally be weighed
simultaneously with other similar exploration investment opportunities, as avail-
able, and efforts primarily concentrated or apportioned on the best ones first.

As explained further below, nothing in exploration tends to acquire certain-
ty until quantitative sampling results, usually including a minimum amount of
drilling data, are obtained so as to provide direct subsurface information in
addition to surface data. In other words, three dimensional facts with a mini-
mum of conjecture.

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

Universal host rock of the area is easterly westerly foliated Pinal (?)
quartz muscovite schist. There is a fair amount of soil development and thin
but constant floral cover. Both of these factors somewhat inhibit easy surface
mapping, especially in a first time examination of a few hours.

Alteration seems fairly broad and occasionally pervasive, but perhaps
spotty and only very weakly continuous along the main trend. On the other hand,
it is quite intense in places. Causes for this differentiation are not immed-
jately obvious, but such situations are common. The general mineralized trend
appears to persist for at least two or three miles, from north of the Reymert
mine to south of the Woodpecker mine. The strongest mineralized zones observed
at the Woodpecker area seemed to also show the strongest sericitic and clay al-
teration. The strongest most recently dozed surface mineralized zone near the
center of I.P. Line 2, indicated a steep westerly dip, with a ferruginous, in-
durated, red clay slickensided footwall structure, suggestive of normal fault-
ing post mineral in age. The age of the faulting is not certain, but the post
mineral possibility is suspected, partly because there seems to be both some
localized as well as more regional shattering along the main trend. Some of
this shattering, however, could also be due to slumping because some of the
slopes are quite steep.

A few mineralized (?) zone outcrops are fairly prominent, mainly showing
up as bold siliceous ribs, with considerable manganiferous (?) and specularite
black coloration, occasionally weakly modified with a dull Timonitic hematitic
red or brown staining. Some noted small pods of gossan development are quite
spectacular, but these are rather poorly exposed - either because they are so
discontinuous, or because they are protected by the siliceous surface remnants
or both.

Assuming that the stronger observed zones may represent material of a
potentially minable grade over a minable width, then the matter of available
tonnage and continuity becomes the most important question in relation to poten-

‘tial economics. Surface geologic mapping, perhaps together with careful geochem-

ical sampling traverses, may help better establish the continuity factor, at
least at the surface. That type of work should only be considered in conjunction
with other types of truly representative surface sampling and with an ultimate
minimum subsurface drilling program in mind. The reason for this is that only
after considerable drilling can ore begin to be proven and blocked out. And,

only then can reasonable ore reserve estimates and the required feasible studies
for possible production be made or considered.

Therefore, any next preliminary work should be done primarily in the con-

text of confirming two things: (a) is any drilling at all justified and (b) if
so, approximately how much preliminary drilling initially might be required and
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where should initial drill sites be selected. Meanwhile, it is still import-
ant to establish right away a worthwhile minimum tentative preliminary drill-
ing budget. This represents what approximately would be necessary to be able
to gracefully abandon the project assuming drilling results were entirely neg-
ative. An estimated rough figure is between $25,000 to $50,000. This repre-
sents approximately one thousand to three thousand feet of diamond drilling,
sampling and assaying. About two or three weeks of geological mapping and
sampling, to determine first if such drilling expenditure should be considered,
will cost $3000 to $5000. Such work should be initiated prior to any addit-
ional geophysics. If the results were sufficiently encouraging a 1ittle more
- geophysics might be recommended before starting any drilling and/or in con-
junction with the drilling and contingent on the early drill results.

A If early geologic mapping and sampling results are inconclusive or dis-
appointing, two more 200 foot dipole I.P. spreads could be run parallel to
Line 2 about 300 or 400 feet to the north and to the south respectively and
the results used to decide about any drilling. The present I.P. results have
indicated a weak responding but technical or possible drill target associated
with Line 2. There are presently no quality or quantity inferences on hand
related to this target in terms of possible ore, but such might be perceived
by surface sampling and two more I.P. lines as suggested above.

Aerial photos of the area should be available. If so, they should be
procured right away as an important aid to mapping. Sometimes photos take six
weeks to order, but they are relatively inexpensive. Conceivably, they can
also be borrowed.

The type and apparent quantity of prior work done at the Woodpecker mine
site indicates that some old assay map data should have existed at one time.
If such could be Tocated it would be quite valuable in that any new work could
then be concentrated on confirming and expanding the old data, rather than mere-
1y repeating it. It should also be pointed out, however, that if data is con-
sidered marginal or sub marginal in character at the time it was originally
acquired, it is often purposely not preserved or protected for future avail-
ability. This is the situation that might be construed from the Travis Lane
report of 30 March 1951. Incidentally, the value of that report would be con-
siderably enhanced by the availability of sample location and assay maps to
scale. Otherwise, his report seems reasonably factual. However, the reported
tonnage and grade were marginal for 1951 and today are still marginal because,
in spite of rising prices, we have also had equally rising costs.

Water supply development will be a critical factor and certainly it must
be included in any ultimate economic considerations. However, it is premature
to other than mention it at this stage as a very important factor to keep in
mind.

HMEINRICHS GEOEXPLORATION COMPANY
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GEOPHYSICAL PROCEDURES

Geophysical Line 1 utilized 500 foot dipoles and a single spread, seven
sending electrode, collinear array. Line 2 was the same except dipoles were
200 feet long. GEOEX Mark 4 model, combination induced polarization - resis-
tivity - self potential equipment was used employing an I.P. frequency pair of
0.3 and 3.0 Hz. Good results were obtained and these are presented in conven-
tional "pseudo"-sectional form, one for each line. Resolvable penetration
depth and lateral effects are estimated roughly between 100 to 1000 feet on
Line 1 and about 40 to 400 feet on Line 2. GEOEX prepared references titled:
"Basis of I.P. Method" and "Comments on Drilling I.P. Data" are appended here-
with for further information.

A plan sketch is also attached which shows the Tocation and orientation
of the two I.P. lines with respect to each other, the culture and sections 34
and 35, T.2S., R.11E.,- as shown on U.S.G.S. Mineral Mountain 7-1/2 minute quad-
“rangle.

The geophysical crew was led by Robert Rollins, assisted by Victor Sargeant
and Dan Lang.

REFERENCES

Lane, Travis P., Report on Mineral Mountain Mining and Mi1ling Company,
12 pp, private (?), 20 March 1951.

Short, M.N., Galbraith, F.W., Harshman, E.N., Kuhn, T.H., & Wilson, E.D.,
Geology and Ore Deposits of the Superior Mining Area, Arizona, Arizona
Bureau of Mines Bull. 151, October 1943.

The July 1967, Geology of the Grandfather and Silver Pick Area, map by
D.J. Podesta would be quite useful if the assay data relative to the indicated
surface samples were available. The drill hole Tocations indicated were report-
edly proposed but never drilled. These sites, as located relative to the struc-
ture as shown on Podesta's map, would be logical exploratory sites if based only
on the indicated structure.

The November 17, 1958 Relative Vertical Intensity Magnetometer Survey map
by Potash Company of America, Carlsbad, New Mexico, may correlate somewhat with
Podesta's indicated structure, but it does not seem to provide any apparent
direct ore control assistance. Somehow, the magnetic data appear somewhat
attenuated or filtered. If so, this is sometimes caused by use of a malfunct-
joning, or rather insensitive instrument. Regardless of this, the magnetic
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information is of adequate quality for now and could easily be checked late» if
deemed important. _

Respectfully submitted,

Heinrichs GEOEXploration Co.

; Yy

Walter E. Heinrichs, Jré”
P.E. & C.P.G.S. #688

Attachments: Index Map
Sectional Data Sheet Line 1
Sectional Data Sheet Line 2
Plan Sketch

. ' Basis of I.P.

Comments on Drilling I.P. Targets

. GEOEX Job #1102
P.0. Box 5964
m Tucson, AZ 85703
‘ 1 July 1976

HEINRICHS GEOEXPLORATION COMPANY
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BASIS OF THE INDUCED POLARIZATION METHOD

The induced polarization method is based on the
electrical properties exhibited by electronic or metallic
conductors embedded in an ionic or electrolytic conducting
matrix. These properties are noticed in that the potential
across a block of this dual conduction mode material will
increase with time, approaching a constant value, when a con-
stant current is made to flow through the block. This
phenomenon occurs because at the boundaries between the
two conductor types, electrolytic ions have to give up
or take on electrons thereby requiring an additional force
(overvoltage) over that which would be needed with only
one mode of conduction; showing up as a building of potential
across the block with time as more ions are backed up. This

- potential approaches a constant value when an equilibrium

is established between the ions backed up at the boundaries
and those flowing across the boundaries. Therefore, from
the preceeding discussion, it is seen that the gross effect
is quite similar to the charging of a leaky capacitor and
for most applications, it is proper to use this model as

a guide. These capacitive-like properties are normally
measured by one of three different field techniques.

In the time domain (pulse) method, a steady direct
current is imposed in the ground for a few seconds and abruptly
terminated so that the resulting capacitive-like voltage decay
(discharge) curve can be measured or recorded. Usually, the
voltage decay curve is integrated with respect to time to give
the area under the decay curve in units of volt-seconds. This
value is then normalized by the primary voltage measured while
the steady current is on. The more area determined, the more
capacitance or polarization the ground exhibits.

In the frequency domain (dual frequency) method, the
percentage difference between the impedance (AC resistance)
offered to a lower and higher frequency is measured. A capacitor
offers a lower impedance to a higher frequency than it does to a
lower frequency, therefore, the percentage difference between the
impedances will increase with increased polarization.

A third technique is to measure the phase angle or
delay between an introduced current wave-form and the received

voltage wave. This phase delay also increases as polarization
increases.

HEINRICHS GEOEXPLORATION COMPANY



Almost all metallic Tustered minerals, including most

sulfides, for example: pyrite, chalcopyrite, chalcocite, bornite,

and molybdenite are electrical conductors. The rocks and ground-
water, with which they permeate or are permeated, are also ionic
conductors; therefore, if an electrical current is made to flow
through a sulfide deposit, it will polarize and often can be
detected by the three methods described above.

The induced polarization property is not entirely
unique with sulfides since magnetite, graphite (which are both
metallic lustered) and some clays will exhibit it; however, with

sufficient geological and geophysical data, effects due to sulfides

can generally be interpreted apart from non-sulfide anomalism.
The type of sulfide however, say pyrite, as distinct from chalco-
pyrite, cannot yet be distinguished with present induced polar-
ization techniques since all types give quite similar response.

The I.P. technique was developed primarily for porphyry
type deposits and is perhaps the only reliable means of detecting
hidden disseminated sulfides. However, the I.P. method works

just as well or perhaps better on semi-massive to massive sulfides,

~contrary to some of the earlier thinking, for it generally gives
increased response with increased volume percentage of sulfide.

FIELD TECHNIQUES AND INTERPRETATION

For routine exploration, we prefer and use the dual
frequency system because of its greater simplicity of instrument-
ation, operation, and greater accuracy as well as simplicity of
interpretation. However, all three methods give basically the
same results and the choice is either a matter of opinion or
highly technical reasons and therefore should be left to the
particular application and the geophysicist's discretion.

The two frequencies we most commonly use are 0.05
and 3.0 cycles per second, or so called "D.C." and "A.C." modes
respectively. Other frequencies are available with our equipment
and are occasionally used when desired. The usual frequency
range used is from about 0.01 cps to 10 cps. The lower frequency
limit is due to naturally existing, time-varying, telluric
(natural earth) currents, and electrode polarization. The upper
limit is determined by electromagnetic coupling effects which
increase rapidly with increasing frequency.

_ In our standard reconnaissance field practice, five
equally spaced collinear current electrodes are placed in the
ground by burying aluminum foil in pits wetted with brine to
insure good electrical contact. Observations are made using a
symmetrical dipole-dipole electrode configuration where the
distance (a) between adjacent receiver (potential) electrode
pairs (or dipoles) is kept equal to the distance between
adjacent sender (or current) electrode pairs. Generally the
receiving dipole is separated by one to six dipole units

D=
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("n" separation) from the sending dipole. Figures 1 and 2
indicate this configuration and resulting data plotting posi-
tions. A precisely controlled square wave current is sent
through a sending dipole at 0.05 and 3.0 cycles per second from
which, at the receiving dipole, a "D.C." and an "A.C." voltage
is measured respectively. By knowing the geometry involved

(the dipole length or spacing and the separation distance
between the two receiving-sending dipole pairs), along with the
two voltages, an apparent "D.C." and an "A.C." resistivity can
be calculated. From these apparent resistivities, their per-
centage difference is determined, thus giving the Percent Fre-
quency Effect (PFE). A third quantity porportional to PFE and
inversely porportional to "D.C." resistivity, called Metallic
Conduction Factor (MCF) is computed in order to somewhat normalize
PFE for variations in ground conductivity purely as a technical
interpretational aid. Formulas for these various quantities are
given on page 5.

Selection of electrode spacings [(a) in Fig. 1] is
determined by the objectives to be reached in a given survey.
This spacing will range from very small (50 ft. or less) for very
detailed and shallow surveys, up to 1,000 ft., or occasionally

more, for broad, deep reconnaissance work. Other factors involved

in the selection of spacing are concerned with the anticipated
physical geometry of any possibly existing mineral occurrence.
This includes consideration of expected depth of burial to the
top of the deposit, the dimensions of the deposit itself, its
orientation, strike and dip, etc., as well as its expected
electrical properties.

In general, the greater the dipole spacing and "n"
separation, the greater the depth penetration and the less the
resolution. An average rule of thumb, with a good contrast of
electrical properties, using the symmetrical co-linear dipole-
dipole system, and having data from 1 through 4 in "n" separations,
is that two times the dipole length is the maximum depth of
detectable penetration for a body having two or three of its
dimensions large in relation to the dipole spacing. However, a
body having two or three of its dimensions less than the dipole
spacing, and buried more than one spacing probably will not be
detectable. A zone, regardless of orientation, having a dimen-
sion less than 0.1 the dipole spacing likely will not be detected.
Also, zones differing by less than about 30% in electrical con-
ductivity will not be very easily resolved by resistivity measure-
ments, but may still be detected if a polarization contrast exists.

To illustrate the above in more concrete terms, consider
a dipole spacing of 1,000 ft. for the following: An overburden
of more than 2,000 ft. would likely not allow enough current
penetration into bedrock to detect even a large and highly mineral-
ized zone in the bedrock. Also, a sulfide zone lying completely
within 200 ft. of the surface generally would not be detected.
A spherical or elongated cylindrical body whose diameter is much
less than 1,000 ft. would be just out of the range of detect-
ability. A dike-like or sill-like zone whose width is less than

.-
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100 ft. probably would not be detected regardless of how it Ties
relative to the spread.

So far, only the maximum and minimum limits of detection
and resolution relative to the various geological and geometrical
configurations have been discussed, thus omitting optimum
conditions. Generally, we attempt to make the dipole spacing one
or two times the expected depth to the target in order to obtain
a good electrical response. Of course, where it is suspected
that the zone has a good depth extent, say two or three dipole
spacings, as is typical of most porphyry type copper deposits,

a spacing considerably more than two times the expected depth
to sub-outcrop can be used to obtain broader and more rapid
coverage, as long as we do not exceed the width. Because of
these factors, we usually use 500 to 1,000 ft. dipole spacings
in prospecting for porphyry-type deposits.

The field data are interpreted after plotting the PFE,
MCF and resistivity as in Figures 1 and 2. These values are
then contoured in sections, the resistivity and metallic conduction
factor logarithmically (because of the usual large variations
in magnitude) and the percent frequency effect on a constant
interval. This two dimensional method of plotting gives an
additional advantage over the standard profile methods in that
easily recognizable patterns are associated with various subsurface
geometrical configurations and that lateral variations can be
separated from vertical effects. See the four appended examples
of plotted field and theoretical sectional data sheets.

It should be realized that there is no definite relation

between the vertical scale on these plots and actual subsurface depth.

The data point values are a complexly weighted average of the
electrical contrast distribution in the vicinity of the sending-
receiving dipole pair and contain depth as well as lateral infor-
mation. About all that can be said is that by increasing the
dipole length and the dipole separation ("n" separation) more
volume of ground is being affected and therefore more depth pene-
tration.

There are cases where the depth to a subsurface feature
can be determined fairly precisely as in the two horizontal
layer situation. The field data is compared with theoretical
type curves for various resistivity contrasts between the top
and bottom layer and various thickness of the top layer until a
close match is found. This enables the depth to the bottom
layer in the field to be determined as well as the true resist-
jvity of both layers. A major limitation of this interpretational
technique is that only a few simple geometric cases related to

a relatively few numbers of Tayers have been theorectically developed.

However, extremely valuable information can still be derived
in alluvial and lake bed applications for depth to bedrock and
groundwater purposes, etc.

In interpreting PFE's, values of 0 to 4% are usually
considered background, 4 to 8% marginally anomalous, and 8 to 40%
plus definitely anomalous, but they must be considered in light
of the associated resistivity. Very low resistivities give an

HEINRICHS GEOEXPLORATION COMPANTY
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fncreased background frequency effect due to an electromagnetic
inductive coupling interference phenomenon that must be corrected
for. The MCF tends to correct any high resistivity increased
background effects, but tends to amplify the electromagnetic
frequency effects making a correction imperative.

FORMULAS: PFE = [3c/%c'1] 100

Where PFE is Percent Frequency Effect, Py, is the
apparent resistivity at the lTower frequency and £,  is the
higher frequency apparent resistivity. A

P = 2mwVK,/1

Where P is either Py, or P,. depending on frequency
of the current I which is measured in amperes. The potential V,
arising from I, is measured in volts. K, is the geometric factor
given by:
K. = %an(n+1)(n+2) (Only for dipole-dipole arrays.)

n

Where “a” is the dipole spacing in feet and “n” is

the number of dipoles separating the sending and receiving
dipoles; this gives, for apparent resistivity:
P = [27V/I][%an(n+1)(n+2)]

from which we see that Pis in units of ohm-feet. However,
the apparent resistivity usually is plotted: P/2w

VK,/1 = [V/I1[an (n+1)(n+2)]
1000xPFE/[A./2m]

P/2m

MCF

" Where MCF is the Metallic Conduction Factor and
Pyc/2m is apparent "D.C." resistivity.
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COMMENTS ON DRILLING I.P. TARGETS

To maximize the probability that a recommended drill
hole will intersect the source of an induced polarization
anomaly, the following points should be considered:

1. The anomaly has been caused by some physical
property, hopefully a polarizable body containing economi-
cally interesting metallic mineralization, and this property
should be determined before abandoning the anomaly.

2. Llocation of drill holes should be made relative to
the actual sending and receiving electrode positions as they
exist on the ground.

3. Due to inherent limitations 1in the I.P. method,
depth interpretations are only approximate and the determi-
nation of dip is severely limited, particularly for angles
greater than 45°. Also, targets can generally be lTaterally
resolved no finer than the station spacing (dipole length).
Because of these limitations, targets less than one dipole
spacing in width, particularly when steeply dipping or deeper
than the dipole length, may be difficult to intersect. 1In
these cases, several drill holes in a fence line should be

considered. For the steeply dipping cases, angle drilling

may also prove advantageous, mainly where the direction of
dip can be geoiogically inferred and the drill hole oriented
such that an optimum intersection of the zone of interest

is obtained.

4. An observed anomaly can be the effect of a polarizable
body laterally offset to the side of a line and therefore,if
practical, drilling should be confined to those portions of
the anomalous zones well defined by several lines. Also, it
should be noted that a single line cannot define the strike
direction of an elengate anomalous zone - another reason for
utilizing several parailel Tines.

5. Logging of the drill core must be done with special
care to note the quantity of all possible polarizable material
such as pyrite, graphite, magnetite, manganese oxides and
clay minerals as well as the polarizable ore minerals. The
anomalous source could conceivably be overlooked if the core
is not carefully logged.

6. Typical sections of core representing the gross phy-
sical properties of material encountered in the drilling should
be tested in the laboratory for their I.P. parameters, if there
is some doubt about confirmation of the anomalous source.
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