CONTACT INFORMATION
Mining Records Curator
Arizona Geological Survey
3550 N. Central Ave, 2nd floor
Phoenix, AZ, 85012
602-771-1601

http:/ /www.azgs.az.gov
inquiries@azgs.az.gov

The following file is part of the Walter E. Heinrichs, Jr. Mining Collection
ACCESS STATEMENT

These digitized collections are accessible for purposes of education and research. We
have indicated what we know about copyright and rights of privacy, publicity, or
trademark. Due to the nature of archival collections, we are not always able to identify
this information. We are eager to hear from any rights owners, so that we may obtain
accurate information. Upon request, we will remove material from public view while we
address a rights issue.

CONSTRAINTS STATEMENT

The Arizona Geological Survey does not claim to control all rights for all materials in its
collection. These rights include, but are not limited to: copyright, privacy rights, and
cultural protection rights. The User hereby assumes all responsibility for obtaining any
rights to use the material in excess of “fair use.”

The Survey makes no intellectual property claims to the products created by individual
authors in the manuscript collections, except when the author deeded those rights to the
Survey or when those authors were employed by the State of Arizona and created
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.


http://maps.google.com/maps/place?q=Arizona+Geological+Survey&cid=17499330617712548165
http://maps.google.com/maps/place?q=Arizona+Geological+Survey&cid=17499330617712548165

INDUCED POLARIZATION INVESTIGATION
Butts Claim Group
Sec. I.Tus“lzl.m

Pima County, Arizona

. for
James A. Woolsey
Tucson, Arizona

May 1963

by
HEINRICHS GEOEXPLORATION COMPANY
P. 0. Box 5671 Tucson, Arizona



On May 9 and 10, 1963, Heinrichs Geoexploration Company
conducted an induced polarization survey over portions of the
Butts Claim Group in See. 1, T 15 S = R 12 E, Pima County,
Arizona. This work was performed at the request of Mr. James
A. Vioolsey, locator.

The work consisted of one line run N 66 W - § 66 E and was
roughly centered between the two buttes near the south side of
the NE% of Section 1. The work was performed under the direction
of Mr, F. A. Seward, Jr., geophysicist in charge.

Included with this report are a sketch map showing the
position of the line with respect to its location within Section
1, a ucuomi data sheet representing the data obtained and the
self potential data in profile.

1. Resistivities were found to be very low which fact
tends to reduce the quality of the data and therefore the sign-
ificance of minor anomalies observed.

2, The low resistivities are attributed to the outcropping
volcanic rocks in the area east of station 1.5W.

3. An anomaly of questionable significance was mapped
between stations 1.0W and 2.0W and is interpreted as being related

to a fault contact.
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4. There is a self potential anomaly centered about station
1.5V which, by association lends a degree of prestige to the
I. P. anomaly.

5. It is recommended that several self potential profiles
be run over the area to determine the possible existence of
lateral extinsions of the anomalous sons, Estimated time--l day;
estimated cost $150.00.

6. This work should be followed up by at least one I. P.
Lame, 83 60 Sading i B it 4t 5. 7 Sens A
applicable or centered 250 ft. N 24°E or 8 24°W of station 1.5W.
Estimated time: 1 day field, 1 day office; estimated cost $380.00 +

The rocks outcropping to the east of station 0.5W are volcanics;
from 0.5V to about 2.0W alluvial fill, and at 2.0W limestome.
The resistivity data indicates a fault zone between 1.0 and 1.5 W
and it is concluded that this zone probably defined the contact
between the volcanics and the sediments. There is a minor I. P.
anomaly associated with this resistivity anomaly. Resistivities
to the east are very low and it is believed that electrical
penetration did not exceed the thickness of the volcanics to the
east. The significance of the I. P. anomaly by itself would be
very questionable due to the low resistivities. encountered.
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However, the association with a self potential anomaly in this
region which might be caused by sulfides in an éxidizingereducing
environment plus the obvious geologic favorability for a contact
metamorphic or replacement deposit in the limestone. In addition
to the further geophysics recommended, the area should be mapped
geologically in at least reconnaissance fashion. This might be
accomplished at the same time as the self potential work at only
moderately increased cost.

Respectfully submitted,

Franklin A. Seward, Jr.
Geophysicist

Walter E. Heinrichs, Jr.

May 16, 1963
P. 0. Box 5671
Tucson, Arizona
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On May 9 and 10, 1963, Heinrichs Geoexploration Company
conducted an induced pohﬂ.ntm survey over portions of the
Butts Claim Group in Sec. 1, T 15 § = R 12 E, Pima County,
Arizona. This work was performed at the request of Mr. James
A. Voolsey, locator.

The work consisted of one line run N 66 W - S 66 E and was
roughly centered between the two buttes near the south side of
the NEX of Section 1. The work was performed under the direction
of Mr. F. A. Seward, Jr., geophysicist in charge.

Included with this report are a sketch map showing the
position of the line with respect to its location within Section
1, a sectional data sheet representing the data obtained and the
self potential data in profile.

1. Resistivities were found to be very low which fact
tends to reduce the quality of the data and therefore the sign-
ificance of minor anomalies observed.

2., The low resistivities are attributed to the outcropping
volcanic rocks in the area east of station 1.5V.

3. An miy of questionable significance was mapped
between stations 1.0W and 2.0W and is interpreted as being related

to a fault contact.
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4. There is a self potential anomaly centered ‘about station
1.5V which, by association lends a degree of prestige to the
I. P. anomaly.

5. It is recommended that several self potential profiles
be run over the area to determine the possible existence of
lateral exténsions of the anomalous zone. Estimated time--1 day;
estimated cost $150.00. .

6. mmm&ualwwuu least one I. P.
1ine 6o bb either S e ot . P. results if
applicable or centered 250 ft. N 24°E or S 24°W of station 1.5W.

Estimated time: 1 day field, 1 day office; estimated cost $380.00 +

The rocks outeropping to the east of station 0.5V are volcanics;
from 0.5V to about 2.0W alluvial £i11, and at 2.0 limestome.
The resistivity data indicates a fault zone between 1.0 and 1.5 W
and it is concluded that this zone probably defined the contact
between the volcanics and the sediments. There is a minor I. P.
anomaly associated with this resistivity anomaly. Resistivities
to the east are very low and it is believed that electrical
penetration did not exceed the thickness of the volcanics to the
east. The significance of the I. P. anomaly by itself would be
very questionable due to the low resistivities. emcountered.
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However, the association with a self potential anomaly in this
region which might be caused by sulfides in an éxidizing-reducing
environment plus the obvious geologic favorability for a contact
metamorphic or replacement deposit in the limestone. In addition
to the further geophysics recommended, the area should be u»d
geologically in at least recomnaissance fashion. This might be
accomplished at the same time as the self potential work at only
moderately increased cost.

Respectfully submitted,

A M Sl

Franklin A. Seward, Jr.
Geophysicist

Walter E. Heinrichs, Jr.

May 16, 1963
P. 0. Box 5671
Tucson, Arizona



e e s e oot et e g s i 2 - S e e e e ST

ks ke ) | : : ! L {1
Swnnn RO bt SEbEE Loty EERY : . ] _ e Dowmn NN
e B e ISURCR S NS NRSU ST RS LT SELF Samza mwoﬁm Tanas ESERE ER.

! : | . . i | i
| _ M . ; H. P. ‘Line |No. i LR
i i " “ 3 ‘Butts Claim Group e
; ) Vo e S e coerpingsnes S .MzonhF
ﬁ _ | .,, ” :
i ! { i i : 5
Tt | | Mr. James ,-mﬁ:z

'
'
i o . P
{
i

by
mmszHo:m. nmomﬁv:_w»ﬂaz €0

|
|

e s T PG YRS SN (SO

u
T
_

| i * R R R
_ = ¢ ;.
|
]

‘ ﬂ S w«. : Py
o i : S O I T
t : i i - | X : gt 1
i 1 i | m - TSR S - | ﬁ |
| _ i : S ) 0 O
i _ | i i P f
i i ! - i
e b sg 4 “ | e M
| & R R —— i W R S - A o
!

___ u ] Pire

¥ i : ! v 1 TR >SN —

- ! ! _ ! e S35

| i i ! e ] N N N ",L.f

| _ , 1 NN

. i i ’ - ! (S

: : ' i S | T S S

" , s e S S I . ] - - B S

| i | : | ; T : R

i . i ! : ' ! ! B N T a.Hx

: i : i ; i s : - s e ISR S HES S S

SRR i | ; | 3 o s e e

o] | S | R R s ARkt s w e m m
A | u _ TR
peoe ; fo oce s § m ﬂ _ ! , EORSEINN SO I )

; . ! = e
P s ] SESEEREERY FRNIN N SR SUurY CRRNR R e e g s uE yan s
: . /0% W . L
-Mln 108 1S € 2.0 288

WAS Gt LRI rb vl 0l X oi

O | Q 2 NG e R TR TR WQY“ O




Apparent Resistivity (ohm feet)
Frequency Effect

Superscript Numbers indicate

Percent

(Apparenf) _

Metallic. Conduction Factor

paration or
Point
.LE GEND
o o o ° -
- End of Line
o o o o (o) + Station
P o P E : -'L No Anomaly
4
+ ! Very Weak
3 o o o - & poy | |
2™
—+ Weak ; |
2 o0 o o o) 1 : |
T || Moderate
1
I o o o o o o
Strong
Electrodes
} | | } 44 Contour interval: Logarithmic
Stations 3.0% 25w 3 0F ( ) indicates questionable data
L) o o 529 o o o
Q 2 L @ ) o ; SECTIONAL DATA SHEET
LINE No. | :
o o o 018 o o © M.C.F : /
INDUCED POLARIZATION SURVEY
& o 2 5 HEINRICHS GEOEXPLORATION COMPANY
“ " SCALE: I"=500"' DATE: MAY 1963 |
o o 0 R ! . BUTTS CLAIM GROUP |
et J g v 5 SAGINAW HILL AREA
‘ : Sec.|,TI5BS-RI2E & Sec. 6, TISS-RI3E
o o o ° ° C¥e) o o o °©3 o o o o PIMA COUNTY, ARIZONA
: for '
JAMES A. WOOLSEY
- o '




|1

RI2E

|

RIS E

\ N
N

7

i =)

BUTTS CLAIM GROUP
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TECHNICAL COMMENTS
THE INDUCED PO?.:RIZATION METHOD

The induced polarization method is based on the somewhat
peculiar electrical properties of sulfide particles, and more
partiouhrrly- those of iron, copper and lead. Sulﬂdi particies
react to electrical currents somewhat in the manner of miniature
electrical eamtmp. A rock mass containing ;ulﬂdﬁ m::leln
will offer a lower impedence to an alternating current than
its resistance to a direct current. Hence when a direct current
is applied across a pair of current electrodes in the vicinity
of a disseminated mlﬂ.dc body, the potential drop bcm two
potential electrodes some given distance from the emm i
electrodes will be srutor than when an alternating cmqg.;;.:
applied to the first two electrodes. Three separate qunnti‘uu
are computed from the data acquired in the field. The first
is the D. C. resistivity., The second is the percent frequency
effect. The third quantity is the so called "metallic conduction
factor' which is simply the frequency effect divided by the
D. C. resistivity.

The property of induced polarizationm is not entirely unique
to sulfide particles but with sufficient geological knowledge,
anomalism due to sulfides can be normally interpreted apart from
that possibly due to graphite, magnetite, clay particles, etc.

In our present routine field practice, five equally spaced

.,
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co~linear current electrodes are set. Observations are made in
accordance with the dipole-dipole or Eltran configuration mode
of operation in which the distance between the receiver or
potential electrodes is equal to the distance between each pair
of current electrodes and the separation between the center of
each potential electrode set-up from the center of each pair of
current electrodes is some multiple of the electrode spacing.
Selection of a given electrode spacing 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
surveys, up to 1,000 ft., or occasionally more, for broad recon~
naissance work. Other factors involved in the selection are
concerned with the anticipated physical geometry of any possibly
existing mineral occurrence which must include consideration
of such factors as expected depth of burial to the top of the
gource, the dimenstions of the source itself as well as of its
electrical and other physical properties. In general the greater
the spacing the greater the maximum penetration and the less
the lateral definition. With this dipole~dipole (Eltran) electrode
configuration, the maximum theoretical possible panetration is
from 1.0 times the electrode spacing in the first separation
to 3.5 times the spacing on the 6th separation. In other words,
with theoretically IDEAL conditions of completely isotropic-
homogeneous resistivity in every direction both lateral and
vertical, (a situation we never have), using 1,000 ft. dipoles,
> »
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the information obtained in the first dipole separation repre-
sents the average electrical composition of the materials from
0 to 1,000 ft; in the third separation from 0 to 2,000 ft;
in the 6th separation from 0 to 3,500 ft. Actually, penetration
is a function of the n&olntc resistivity distribution and
magnitude which are most often rather complex, In practice,
empirical results have shown that under average conditions the
depth of penetration may vary from 0.2 to 2,0 times the electrode
spacing from first to sixth dipole separation. The I. P. data
obtained is plotted at a point that represents the geometric
"bottom" of a hemisphere which has a radius equal to 1/2 the
dipole separation, however, it must be emphasized that this
value does not necessarily represent the electrical properties
at that point, but actually the average of the properties of
all the materials within the hemisphere. Furthermore, in the
vicinity of sharply contrasting resistivity contacts the hemi-
sphere will be greatly distorted oftem providing for lateral
translation of maximums and minimums. Therefore, it is unreal-
istic to attempt interpretation to a degree of accuracy greater
than a minimum of about half the distance between any two adjacent
depth points. Fortunately geological (and therefore physical
property) contacts are often sharp enough to create a pattern
within the data that lends itself to more or less definite
analysis within the limitations above described.

Since we usually only effectively collect data from the

- O =
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surface with essentially two dimensional coverage, the exact
vertical aspects are often the most difficult to analyze. For
example, it is very hard to detect the presence of a relatively
poor conductor, or non-polarizing horizon, lying below a good
conductor or polarizing layer, and if the upper horizom were

an especially good conductor there would be no indication vhat
so ever of the lower zome.

In the case of an alternating series of conducting and
insulating horizons the affect is to average the electrical
properties of the entire section with a somewhat more attenuated
resultant than if the whole section were a uniform iquivalent
of the same averaged condif.im from surface to the point of
maximum penetration. In the more usual case of non-sulfides,
less conducting material, overlying a conducting (sulfides)
zone that extends beyond the depth of maximum penetration, the
data will show no more than background polarization effects in
separations that are amaller than the thickness of the over-
burden, with polarization uniformly increasing with depth umtil
certain lateral and vertical limits related to the size, shape
and position of the conducting horizon are exceeded.

The sectional data sheets show the D. C. resistivity
plotted above the horizontal line with the percent frequency
effect (PFE) plotted as a superscript thereto. The metallic

.d.
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conduction factor (MCF) which is a computed value to "normalize"
the PFE value for lateral resistivity variations as an aid to
interpretation, is plotted below the lime. Normally PFE's of

0 4/« 5% are considered to be background, 5% to 10% plus as
marginal, and 10% plus as definitely anomalous. However, this
scaling of values will vary to some degree conditional upon

variable geological (earth electrical) conditions.

HEINRICHS GEOEXPLORATION COMPANY
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Schematic diagram illustrating the method of obtaining and plotting Eltran resigtivity data.
Diagram shows three separate current electrode spreads along a traverse line. In mormal procedure,
there are three dipole separations between curremt electrode spreads. The receiver setups are
moved outwards from the ends of each current electrode spread usually until three dipole spacings

fgrate the potential electrode setup from the near end of the spread. Current is "sent" to each
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The induced polarization method is based on %he somewhat

-peculiar electrical properties of sulfide particles, and more
particularly those of iron, cepper and lead. Sulfide particles

react to electrical currents somewhat in the manner of ainkature

capacitors. A rock mass containing sulfide particles will offer
& lower L-podoﬁeo to an alternating current sham its resistance
to a direct current. Hence when a direct current is applied
. @Cross a pair of current electrodes in the vicinity of a dis-
Seminated sulfide body, the potential drop betwsen twe potentisl
electrodes some given distence from the current oloctrodﬁ will

from the data acquired in the field. The first is the D. C.
resistivity. The second is the pPercent frequency effect. The

third quentity is the so called "metallic conduction factor"
(¢ miandeter) which {s simply the frequency effect divided by the
D. C. resistivity.
!_ha pcoycriy of induced polarization is not entirely unique
-t:o sulfide particles Sut with sufficient geclogical knowledge,
anomalism due to sulfides can be normaly interpreted apart from
that pon'lbly dus to graphite, magnetite, clay particles, .'t:c..
In field 'p:.-lactriu‘ five equally spaced co-linesr curreat
electrodes &re set. Observations are made in accordance with
the dibolo-dipoh or Eltran configuration mode of operatien in
which the distance between the receiver or potential electrodes
is equal to the distance between each pair of curremt electrodes

and the separation between the center of each potential elect-

rode set-up from the center of each pair of current electredes

is some multiple of the electrode spacing.




.l a given electrode spacing is determined by .
the objoc: be reached in a given suxvey. This spesing

vill range from very small (50 ft. or less) for very detailed
surveys, up to 1,000 ft., or occasionally mere, for bread recom-
nsissance work. Other factors iuvolved in the selection are
concerned with the -u.ci.pnul physical geemetry of any possibly -
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source, the dimensions of the souree itself ae well as of its
electrical and other physical properties. In general the greater

the spacing the grester the maximum penstyation and the less

the lateral definition. With this dipole-dipels (Rltram) clkcfrde
configuration, the -utm theoretical pessible penetration is
from 1.0 times the slectrode spacing in the first seperation .
to 3.5 times the spasing on the 6th sepaygticn. In other werds,
vith theoretieally IDEAL conditions of letely isotreple-

D to 3,500 £t. Actually, penetratiem
resistivity disctribution and

magai are @SOSt often Tartec complex. In prastises,
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depth wCih very from 0.2 to 2.0 times the elestvede
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"botton" of a hemisphere vhich has s radius equal te ) the dipels
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INDUCED POLARIZATION INVESTIGATION
of the
Lil Claim Group,
Sec 14 and 15, T158, R12E G&SRBSM
Saginaw Hill Area Pima County, Arizona

JAMES A, WOOLSEY
Tucson, Arizona

April, 1963

by
HEINRICHS GEOEXPLORATION COMPANY
P. O. Box 5671 Tucson, Arizona



DUCTION

On April 2, 1963, Heinrichs Geoexploration Company
performed an induced polarization survey over a portion of the
Lil Claim Group in Sections 14 and 15, T15S8, R12E G&SRBSM at
the request of Mr., James A. Woolsey, lLocator.

The work consisted of one East-West line providing 6000
feet of I. P. profile coverage and was performed under the
direction of F. A. Seward, Jr., gcophysieis: in charge with
C. L. Ludwig, geophysicist-observer, and F., F. Hanly and
D. McCallum, aasisting.

Included wich this report are a sketch map at the Lil
Claim Group showing the plan location of the I. P. Line, a
Sectional Data sheet which is a graphical presentation of the
data obtained, and a vertical curve depth interpretation.

Also included is a rather detailed section titled Technical
Comments on the I. P. Method which explain the I. P. technique
of geophysical investigation.

CONCLUSIONS AND RECOMMENDATIONS

1. In the area processed there is no apparent I. P. anomaly
and it is concluded that the volume percentage of sulfide does
not exceed 0.5%. ”

2. The deptht;o bedrock is apparently quite shallow and
in all probability does not exceed 100 ft.

.1-
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3. Our penetration of effects measured is expected to
have approached 1,000 ft. with lateral resolution tolit least
500 £ft. to either side of the line.
4. At least two more lines would be required to effectively

write off the area down to a depth of about 1,000 ft.

PROCEBURES
The center of the I. P. Line was located, approximately
at the end center between Lil Claims 4 and 13|and run east
and west along the claim center lires<3, 4, 13 and 14. This

selection was made 80 as to process—the greates unt of

ground within the claim group

sulfide
/mineralizati

the alluvf/

350 to 104‘£t. below surface. There is a metal factor
contrast e first separation data and that of greater

depths that indicates a higher I. P. background in the bedrock.
However, the degree of mineralization, if any, does not exceed
0.5% total sulfide by volume.

Respectfully submitted,
HEINRICHS GEOEXPLORATION CO.

k- i

Franklin A. Seward, Jr.




E OF CONTENTS
Page

Introduction=e=~cccccococaccnnccnccccconcncconcnnncee ]

Conclusions & R‘commﬁndationn------------------------ 1

Proc‘du‘.------ S W TS U R e D e 2

In:‘rpr.t‘cian"""“'.---.--~—--'----------5--.---- 2

Sketch Map (One)

Sectional Data Shoet (One)



i i i HE iy
I Al i py _: hA“
L 1 | ﬁy. 5
z ! . 2P7 I
! ! T
| I R, i I b
e , i e ,
. il | 4 e 1V ! i
] s - - s ﬂd 1
] b - I T
: g i TG =B i
. Hilill T 1 T 1 &
S | ;
] T | 1 ) Vo
1 , £ e ERTR -
: i ; : =3 i L I
i i ] i w DJ_M 1T * 5
A g - SHE N - e o -
- T top=t—+ = Tt g Tt e
- ~ LM. GJ.“I.M W I MI_H‘«W ."‘?
i i e 1138
Ahr _“ ,q_ | ¢ BT ..r,A.I
_ : “ m — SN
i | i |
i i 8 RREAS AL RS
e L Kl IS 5
! i T KB f T
. Ll [BERREG b J
i il 1 IRINETEE R | 1 i
et T T TR BEE NREE
- fm il T I iR REGE R B HSSNNSRES
b A A M LER T ; <_ i"l | T $ 1~ Y [T‘TJ";I!V..T
J T T T Tl m v + I .r ,.LYL..A.L,, -
% A T 11T H T T
e - j SIRNNSEEE RS :
.. i {419 L R I
- i , ERNE NN NI
K ) 1 T |
e i + w .
& 15 ! i | ]
2 1 | | 8 R i F
4 ; K ] Bt I
: e R I i
i i IERERE i 1t ' b
i 1 RREN EEBEET
T + —t+ == - 4_ -~ 3
e ' ' 4 R
1 »N T ? R &
b Syt bt .
s . BENSREERS
- a ] o + 4 B .
! 1 TP i T .
R T
=TT _ T.Tﬁ,@
= e
M,
— P 3
H S
Ly Wi IS t =N
I , T = P 1
! 1 -t S o At -
! S I ] 4 | Lo
] ; i T LENEET
i 1T SRS _ ENENEN
1 it 1§ i i + t=J ettt
% i U PRRERSEE RRNREE e
L : i " | EEIEEES } 1
E~ ] 1 VNPI. 1B i ER Il i, bJ.
T S 5 0 T & o T T -+
Dn_ IS SIS .W_ [ \ I8 B i L _m"m
H T HHHHHH e st anen: . B8
H ,m T e Sheadb = + & o
+ ” NEE ot bttt . T .M j ] i i
i Lld < MBI s LeNens 1) 1 | ;
, s malulc S TREEINRED X L] PNt TT T ] i i
in (u] o 0n < U]
\ N y
L W 5o e L
g . L HONI d3d SNOISIAIQ OL X 837dA3 2 y
v '8 N NI 2avW & © OIWHLINVEODT-IW3S e Y 1)
‘00 N3SZA31Q AN3SN3 A H3dvd HdVMEO NIDZLIIQ 01Z7-¥0OVE "ON & N.%/
: ’ P R ST Ty U < 1 : " ;LmWL..‘..:
A L s g Py P , e L, T R o RS 22 - - " £




- - i :T}; -~ .' \*7’21_:‘ z
s ] 7 -Ih .‘--' : A
; b LEGEMND
o o 127° 1632 o e
,‘;\ : 6 o o o o o o o ole o (o) o s AR B ¥ b
0 + & &
" » 0 2 e 4. i ? 5 : 3 i ;. X
£ LY e - o o ity ne. o o ns3 0132 o K o159 olls Pt . o .o o : 4+ Station
£t ¢ ; | e
\; .; 5 4 o o o o 01294 olis4 o354 o & o 1482 olz2* 51145 % 4 o v .. No Anomaly
e IR ) : ; ; e ! .
'.E g g o 1 = ‘ ¢ ! 4 ‘ : gz 2 --: Very Weak
T fYa= o o o ol5I© o 1334 olig? 01303 o0165° olol? ons3. o.1383 o o R A "o p°y ;
2 2 g‘ o ' | il T+ | Weak
gy Z£.9 - i54% A ' ' o
g Tk ° b o 01394 0123 1085 o188 3 ona olol 4 o 1354 o o o : ]
a o ' ' T a8
£ Ty ' Lot ;
Q c o .
0 y | o o o o o109 o o o o +
L« . 0
O o6 U Strong
a Qo ‘
a 24 ‘ o
4 0o |
Electrodes I 5 2 3 4 5 - " )
lr " } 4 } : —} 4 } } } i b i } _JI , Contour interval: Logarithmic
Stations - 3.6 2.5W 2.0% L.5W LOW =% osY lo) O5E .LOE .5 E 208 2558 3.0F ( ) indicates questionable data
©
g I l°) o) o ole \M/“’ o "o ‘ o) o ; ' ' -"‘
0 S i
= 20 A
5 \__’_———————’—"/—\__————" ‘ g
N - ° o 029 0 43 027 o 3 o = ' SECTIONAL DATA SHEET
3 - ‘ ' - b r 1
g2 o | . LINE No. J 3
- o o o o024 ‘ » /|
5s B o s 4 i e INDUCED POLARIZATION SURVE
. ' | .
-2 & ) ‘,_ HEINRICHS GEOEXPLORATION COM
33 2.5 g g OIS g 4 2 SCALE: I'=500' DATE: April 19
~ L3
2 " 2 : . A & & SAGINAW HILL AREA
S | - . Sec.l4215,TISS-RI2ZE Pima Co, Arizonc
o g for ' A
2 6 o o o o ot (oo o o :
JAMES A. WOOLSEY




v e N LR
" X d ' Ty : > ]
Lr ) Hr oo w[w - 1 ] .‘., 1 TR - T
g EE| i ! i 5
o EHEREBEEN T RN
T BN AARERNNA : :
4= - t R e
Hﬁ.t_ i _ﬂ ] tq ! LI,.J+,, A. _u : A
g ! “y i .T.*.iflL .TP A 4:«ll, - 2
RRRRREES S8 e _ | o UER il W , 5
114 ' | | !
g Aﬁ: T S TR t 1 ﬁ =
!r,,lllﬂ._ﬁ...,..r - o 1 { b :
! " i I
ERE 35| W 1 1 =t ——
PErE T f 1 m = 1) t =
fvl._.|1++ b O i, | B} g
1 { e B LY - h | T 1 b
= + 4 0 = L 3 -
! RS . 1 } R HEll e’
H s =
J T > r. ST ae -
L i : - i e =Ll +Jl
1 I | I SRR
4 ] 40
T T = | ;& T 1 S
] LB 3 R
i i i | S 8 - L ! 1 (ol
. _ - S rELESRERSS D
x i 1T | I T =1y ] R 5
it} LI I o ol el 5[ NEERERERSY S
1 +t T e e L e
: 1 2y EERRNSRAREREAS SN ESCERRRNER N
i T T b T
s ! HT o | rer
b i {
g i It BHBE an m i [
P. w It 3 !
s Lilbld ) d
b ! H .5 = M
L BiERE: T i ﬂ c
: : i c
i BBARE ! {74 + o8
4 G IR ST b i i t Pt =
[ i = 1 - t+ % [ I
| .4(1& ;,Jfl i S AR EE + : 8
A,JJ-_JI,#JL T 1 T { 98
p i gt | i n
[ il 0 + =T o
! i I R ] =—Ft .ot ! O 4
: T S asataand 1A
I + “Mn .4 { _71 T Eal B 1__\M : ‘L, J.l»lb T T -5 -4
, Tu SN R AN R ENNBEEE )
: B8 EE L £ : L Loy 8 ..M:._ ¢
w {iite SRR EINERENEENNER NN ] RS
VAT BT i T T 1 B 7 B, i £ T e = | T T =+ A‘ITTA.( o B ~t—{——r—
At vt , = =4 Pttt e o + - J_w . ! rr A il 1.w ..ItxwlrJﬁll
o 58 8 + o e i »....r..fot,llfw‘ + B 10 TP ; o S t—t—t lx.v‘.loi.tt..l -+
. et + ! L i —t + 3 b 8 i il ! S
Lt 1_7%l~.!r« o 1 B8 081 ) W e R e S S ! ] ! L,ﬂ..«fl*qA_.H" }
A I T | r T 1 i
T e o (LR R mE +|+L|1..14!4 598 S | ﬁ " ik {8
NEMAEmE SRS MEREWE SIS ] . BAERERET
! { I f E A
T EiSEaeEasAnS AN -
SRR IR .i,‘__ | EEREFRREREI o BEWEORIT [
| { i \ | i $ ] 1§ i t
1N RECT IR EE RS IR xv ++J. S & T prd-te T
1 +4+111 flT»vlv... R T O B 41{lr.1|4|qfﬂ - 3 + +—d + .T..T. N B I
+ O L o :,'ITI,L‘_ +,.?£.L;<, - er Sy ] t ; b Lo
! L1d 8 0 e R e bl | pes ! ! !
1 GECEAEESEE EREBRNE i i t _ 1
} B IBEE S SS S A EEE 85 ,H\,i,!.4 Lo : il o e el it PS8 I B
L e i e S S Ql‘i.,f. : Ly SRR dialar L4 IS
Ao R e Iz S f RN R ! % 1Tl }
e b e TEr L iinx @R AE R LG | =t e
iR R : .JT. l,»4 == W ; i 8 o 1 | *
S : A atee BeREELE o
bbb Y{llr/L - + +—+— '
L . 3 L +
,“> H I..d..l_ .l.&k@./‘. +00 I | ! % i
| T | : !
. L,# ettt el ! 8 | i _—.r, ;
Lid B RIS L +h |
RS R A 1 it i ! RIS
il i i : I 1 . | i
i _,. i b ! ! | U, |
D! L] L il EEEE T e
1 il 5L 1 PR RREE
o
I HOM d3d SNDISIAIG OL X S370A0 2 '
) R e f OINHLINVODT-IW3S: ' , L
‘03 N3SZA3IQ INITaNT L ¥3dVd HaVHE N3IBZL3IA OLZ7-JOPE "GN




= A

Separation or
Depth Point R
: 3
~ 6 o o o o o o127 o o o o l633/ o o (o) o
L] o \
£ 5% |
£ 99 5 o o & onz? 01324 o o 0159° o015 o o
T
T«
O Luw ¢
‘; R o o ° 01294 olls4 01354 o & ol146° oz o114°% o o o
- % 0
= 9
> 0 c s 4 3 3
* £ 93 o o ol5) 0133 ol 6130 0165° olo1? ons?. o 1383 o Poc
0 2 A 2 4[
‘% 30 :
g 2 4 A 3 154 3 ‘
g e ®e . ° ° o 01394 0123 ol108°% O ms3 ona olo1 o1235% o o )
o w°
T Ee
s ¥ g ! " i o 0 109° ) o
0 o v
a Qs
¢ T A ]
4 nao
Electrodes 1 2 3 4 5
B | l 1 | . 1 1 ] l 1 L ] 1 |
[ 1 O | v I w I W ] w 1 T I I € 1 G, 77 ' ! E _I
Stations 3.0% 25% 2.0 1.5 1.O > ad o O5® el LS 2.0% 25 3.0
Q@ © ;
L ! @ - W4 ole m/‘o e 2
0 S
-
g /’__\—/__/—/—\—_/10
s 20 o o o 029 0 43 2ty 8 o o o
cC~ oy, ¢
5% Py
] 3 o o 032 o023 °24 o 24 o M.CF
) A
© O
c o 30
o 4 o o o o 032 039 0 47 o o o
0 <
e 30 .
9 20
= 5 o o o o 3 12 = o °
B
—
o o
S 6 o o o o o T, clel, o e o o

LE 6 END

—‘[— End of Line
+- Station
-- No Ar.\omaly
+! Very Weak
+ Weak

]

|
+ |I Moderate
!

Sirong

Contour interval: Logarithmic
( ) indicates questionable data

SECTIONAL DATA SHEET

LINE Mo '

INDUCED POLARIZATION SURVEY

HEINRICHS GEOEXPLORATION COMPANY
SCALE:I"=500' DATE: April 1963

SAGINAW HILL AREA
Sec.l4£ 15, TISS-RI2ZE Pima Co, Arizona
for

JAMES A. WOOLSEY




RIgE

lonu {12
I5( 14 1413
: . MINERALS
WITHDRAWN
16 ’ (§=] \ 2
———————— l —
3 2:5 2: =] T?) On; *O 457 ﬁ E =E : bt bt
ow BW .OW 1LI5W -OwW SwW o5 .O LI5S 2.0
14 ‘ 3 & ‘ 3 25E 3.9e
12 S & 5
S| 14 14113
22|23 23|24

HEINRICHS GEOEXPLORATION COMPANY

P.O. Box 5671 Tucson, Arizona

SKETCH MAP

N . INDUCED POLARIZATION SURVEY

_ FOR
JAMES A. WOOLSEY

LIL CLAIM GROUP — SAGINAW HILL AREA

SEC.J4415, TI5S -RI2E
PIMA COUNTY, ARIZONA

@& SCALE: I" = 500" CONTOUR INTERVAL: 'REVISIONS
| DATABY: F A.S. Jr
— DATE: APRIL 1963 SHEET . OF
'DRAWN BY: i. b. DRAWING NO.:




10| 11 Inji12
15|14 1413
19 18 17 I
MINERALS
C WITHDRAWN
20 16 15 2
_____ - - -
} ¢ *— — — —— — 4 4 LINE No.l|
3.0w 25w 2.0w Hsw Low o.5w o 0.5E L.OE LISE 2.0E 2.5E 3.de i
14 I3 : 3
15 12 1 6 5
10 =) 8 : 7
&
v
15| 14 14 |13
22|23 23|24
HEINRICHS GEOEXPLORATION COMPANY
P.O. Box 5671 Tucson, Arizona
SKETCH MAP
N INDUCED POLARIZATION SURVEY
FOR
JAMES A. WOOLSEY
LIL CLAIM GROUP - SAGINAW HILL AREA
' SEC.14¢15,TI5S -RI2E
PIMA COUNTY, ARIZONA
~
SCALE: I" = 500" CONTOUR INTERVAL: REVISIONS
. DATABY: F A.S. Jr '
o DATE: APRIL 1963 SHEET , OF

DRAWN BY: i. b. DRAWING NO.:



) § ON

On January 31, 1964, at the request of J. A. Woolsey
Heinrichs Gceoxploration Company conducted and completed
an induced polarization survey on the Duval Extension claim
group in Section 32, T. 17 8., R. 12 E,, Pima County, Arizona.

This survey consisted of one spread of 500-foot spaced
dipole~dipole configuration, dual frequency induced polari-
zation data, giving a total of 6,000 feet of line surveyed
and 3,500 feet of plotted data. A plan location map and a
sectional data sheet of results are included.

Personmnel involved were Chris S. Ludwig, geophysicist,

F. Hanly and R. Palmer, technical assistants.

1. No induced polarization effects typical of economic-
grade porphyry-type sulfide mineralization were encountered
in the vicinity of the traverse down to about 1,000 feet
below surface.

2. A very weak zone of I. P, effects of questionable
economic significance was encountered between 0.75W and
0.25E. This zone probably has from 0.25 to 0.75 percent

total sulfide by volume.
| 3, We recommend several more lines of induced polari-

zation on the same spacing, oriented parallel to and 1,500

.1-

HEINRICHS GEOEXPLORATION COMPANY
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January 1964
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feet north and south of the present traverse in order to
determine if the zone of minor effects is the fringe or

extension of a better zone.

INTERPRETATION

This line shows mainly variations 6f typi#il background
maznicﬁde ih the percent frequency offacts and mntiilie con=-
duction £§ceara, except fxoh about 0.75W to 0.25E whefe the
effects are 1% times background. This zone of slightly stronger
effects shows up mainly in the}percent frequency effecﬁa rather
than in the metallic conductibn factors or resistivities. This
zone is apparently slightly higher in sulfide content than the
surrounding rocks, perhaps having a total suifide content, by
volume, of 0.25 to 0.75 percent. This is not in itself of
likely economic interest, but may be the fringe or extension
of a larger and higher grade zome.

In general, the resistivities increase with depth whereas
the frequency effects and metal factors decrease with depth,
indicating no probable sulfide improvement with dopthfgfwaoﬁt

Respectfully submitted,
HEINRICHS GEOEXPLORATION COMPANY

o R
Chris S. Ludwig
Geophysicist

February 4, 1964
P. 0. Box 5671
Tucson, Arizona 85703

HEINRICHS GEOEXPLORATION COMPANY
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On January 31, 1964, at the request of J. A. Woolsey
Heinrichs Geoexploration Company conducted and completed |
an induced polarization survey on the Duval Extension claim
group in Section 32, T. 17 S., R. 12 E., Pima County, Arizoma.

| This survey consisted of one spread of 500-foot spaced
dipole~dipole configuration, dual troqmy induced polari-
zation data, giving a total of 6,000 tutH! line surveyed
end 3,500 feet of plotted data. A plan location map and a
sectional data sheet of results are includ

Personnel involved were Chiris\3. Ludwig, geophysicist,

n effects typical of economic~

ralization were encountered

ocm significance was encountered between 0.75W and
0.25E. This zone probably has from 0.25 to 0.75 percent
total sulfide by volume.

3. We recommend several more lines of induced polari-
zation on the same spacing, oriented parallel to and 1,500
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feet north and south of the present traverse in oxder to
determine if the zone of minor effects is the fringe or

extension of a better zone.

INTERPRETATION
This line shows mainly variations of typical background

magnitude in the percent frequency effects and metallic con-
duction factors, except from about 0.75W p? 0.25E where the
- effects are 1% times background. This nﬁ of slightly stronger

effects shows up mainly in the pntiﬁmﬁ y effects rather
than in the metallic conduc tors or r tivities. This
zone is apparently slight sulfide content than the
a total sulfide contemnt, by

This is mot in itself of
may be the fringe or extemsion

stivities increase with depth whereas
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Respectfully submitted,
HEINRICHS GEOEXPLORATION COMPANY

February &, 1964
P. 0. Box 5671
Tucson, Arizona 85703
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